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Abstract 

Social network theory, organizational theory and systems theory all point to individua l 

performance being strongly influenced by the interpersonal systems and networks within which 

they work. These insights have been little studied in primary healthcare where doctors and 

nurses, as a group, have a history of relatively autonomous roles, together with under-

performance against ideal process and patient outcome measures. Secondary care practitioners 

are considered to embody some of the expertise considered relevant to improving primary care 

performance.  

This study explores how inter-professional networks and the frequency, quality and perceived 

value of the interactions between doctors and nurses in primary and secondary care are associated 

with improved primary care processes and outcomes for patients with diabetes. The setting was 

South Auckland, New Zealand, with 18 general practitioners, 4 practice nurses, and 18 secondary 

care doctors and nurses involved in the care of 314 diabetic patients. A multi-strategy method 

was employed. An online survey collected data for a Social Network Analysis. Anonymous 

patient data extracted from primary care records was used to measure appropriate intensificat ion 

of therapy (assessed by prescription changes in response to raised glucose, blood pressure or 

cholesterol). Interviews with 17 participants explored factors that might strengthen or weaken 

interpersonal interactions between primary and secondary care.   

The results confirmed a positive association between frequency of interactions and appropriate 

prescription response. The interviews identified that better collaboration, communication, 

knowledge transfer, successful adaptation to new changes, coordination, diffusion and uptake of 

information, and innovation adoptions were the mechanisms that may explain this association. 

Additionally, respondents have identified that proximity, similarity, power, trust, leadership and 

social cohesion were the factors associated with network development. 

This study is the first to combine these strategies of enquiry to investigate social networks 

between primary and secondary care. The main limitation is the small numbers investiga ted 

within the resources available. The finding that variability in primary care performance is 

associated with social network characteristics advances explanatory models of primary care 

performance, and supports development of network strategies as one option to improve primary 

care processes and outcomes for patients with diabetes and other long term conditions.  

 



 
 

ii 

  



 
 

iii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dedication 
 

This thesis is lovingly dedicated to my mother Oliva, for her endless love, prayers and support 
throughout my life. 

To my soul mate Cristina, whose love, commitment, and patience spurred me on to the finish 
line, I offer my love and gratitude forever. 

To Juliana and Santiago, you both have been a great influence and my source of motivation and 

encouragement, and I would like to be the first who inspires you to accept great challenges in 
your lives. 

With all of my love I say, "I did this for us". 

Thanks my Lord for giving me encouragement to reach this goal 
 

 
 

 



 
 

iv 

  



 
 

v 

 
 

Acknowledgements 
 

 
 

There are many people who contributed to the realization of this research. I owe my gratitude to 

all of those who have made this thesis possible. Thanks to their support and guidance, my 

recognition will be forever. 

My deepest gratitude is to my thesis supervisors, Dr. Peter Carswell and Dr. Timothy Kenealy. 

I have been amazingly fortunate to have two supervisors who gave me the freedom to explore 

on my own, and at the same time the guidance to recover when my steps faltered. Peter always 

challenged me with his questions and silences and, at the right time, I found his support in critica l 

situations during this journey. Tim has always there, to listen and give me his advice. He has 

always offered me wise and deep understanding of the challenges and commitments, not only 

for academic matters, but also for life. He was a friend with a warm cup of coffee at the right 

time. 

I am grateful with Dr. Tim Tenbensel who opened the doors of the Health Systems Department 

for a Colombian and allowed me to be involved in academic activities. I must recognise the kind 

support of Wendy Hicks, Peggy McQuinn, and Yvonne Chan for their administrative support. I 

must also acknowledge the School of Graduate Studies’ staff and particularly to Gretchen Lutz-

Spalinger for guiding me during the enrolment process. My deeper recognition goes to all of the 

advisors at the international student support team, especially for Sandra Mohl, Bryan Lythe (Papa 

Noel), Oreen Almeida, Daphne Latzelsberger and Rebecca Walkinton. 

I need to knowledge Paul Roseman and Beth Harvey in Procare PHO for all of their support 

during the collection of data in primary care, as well as Dr Brandon Orr-Walker and Carran 

Barrat-Boyes at Counties Manukau DHB, for their kind support with the diabetes care team. 

Thanks also to all the health professionals who participated in my study, particularly those who 

completed social network questionnaires and interviews.  

A special extended recognition for Dr Shane Scahill and Dr. Liza Walton for the time shared 

discussing my project and their valuable tips and help. To my fellow students, Linda Chalmers 

and Esther Willing, many thanks for your companionship in this journey; you know how much 

I appreciate your honest and sincere friendship. I am heartily thankful to all the people who 



 
 

vi 

helped me to improve my English communication skills at the ELA of The University of 

Auckland, particularly my “teacher” Leslie Robertson and her family, and Dr. Howard Gilbert 

for the tremendous help editing and proofreading this thesis. The same thanks go to Dr Tony 

Ashton, Dr Nicola North, Dr Rob McNeil, Dr Laura Wilkinson-Meyers, Elizaveta Sopina and 

all of my students in the Faculty of Medicine over the last three years for giving me the chance 

to learn from you.   

Many friends have helped me stay sane through these challenging years in New Zealand and 

Colombia. Their support and care helped me overcome setbacks and stay focused on my graduate 

study. I greatly value their friendship and I deeply appreciate their belief in me. Lastly, I offer 

my regards and blessings to all of those who supported me in any respect during the completion 

of this project. 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 



 
 

vii 

Table of Contents 
Abstract ........................................................................................................................................ i 

Dedication................................................................................................................................... iii 

Acknowledgements  ..................................................................................................................... v 

Table of Contents...................................................................................................................... vii 

List of Tables ............................................................................................................................ xiii 

List of Figures ........................................................................................................................... xv 

Glossary .................................................................................................................................... xvi 

Chapter One: Overview of the Research.................................................................................. 1 

1.1 Introduction ............................................................................................................. 1 

1.2 Research Focus........................................................................................................ 1 

1.3 Background of the Research ................................................................................... 2 

1.4 Research Problem and Assumptions  ....................................................................... 3 

1.5 Contribution of the Research................................................................................... 4 

1.6 Methodology and Methods...................................................................................... 5 

1.7 Outline of the Thesis ............................................................................................... 5 

1.8 Conclusion of the Chapter....................................................................................... 6 

Chapter Two: Literature Review. The Association between Social Networks 

Characteristics and Outcomes in a Healthcare Context......................................................... 7 

2.1 Introduction ............................................................................................................. 7 

2.2 Context of the Research .......................................................................................... 9 

2.2.1 Healthcare Context and Research Issue  .................................................................. 9 

2.2.2 Addressing Communication and Coordination Issues through Inter-professional 

Networks.  .............................................................................................................. 10 

2.2.3 Summary of this Section ....................................................................................... 12 

2.3 Theoretical Assumptions....................................................................................... 12 

2.3.1 Organizational and Professional Interactions from Theoretical Perspect ives....... 13 

2.3.1.1 Organizational Theory................................................................................... 13 

2.3.1.2 General System Theory ................................................................................. 16 

2.3.1.3 Social Network Theory ................................................................................. 19 

2.3.2 Empirical Evidence of How Networks May Affect Outcomes.  ................................ 27 

2.3.2.1 Collaboration ....................................................................................................... 29 

2.3.2.2 Diffusion and Up Take Information .................................................................... 30 

2.3.2.3 Knowledge Transfer ............................................................................................ 30 

2.3.2.4 Innovation Adoption............................................................................................ 32 

2.3.2.5 Communication Patterns  ..................................................................................... 33 

2.3.2.6 Coordination ........................................................................................................ 34 



 
 

viii 

2.3.2.7 Successful Adaptation to New Changes .............................................................. 35 

2.3.2.8 Summary of This Section .................................................................................... 36 

2.3.3 Empirical Evidence of How Factors May Affect Network Development  ................ 36 

2.3.3.1 Leadership  ........................................................................................................... 37 

2.3.3.2 Trust .................................................................................................................... 39 

2.3.3.3 Power................................................................................................................... 40 

2.3.3 4 Proximity ............................................................................................................. 41 

2.3.3.5 Social Cohesion................................................................................................... 43 

2.3.3.6 Social Capital ...................................................................................................... 44 

2.3.3.7 Similarity ............................................................................................................. 45 

2.3.3.8 Summary of this section ...................................................................................... 47 

2.4 Building a Theoretical Framework  ....................................................................... 48 

2.4.1 Healthcare as a Complex System ..................................................................... 49 

2.4.2 Organizational Social Network  ........................................................................ 50 

2.4.3 Healthcare as a Complex Network System  ...................................................... 51 

2.5 Conclusions and Research Questions ................................................................... 54 

Chapter Three: Research Methodology ................................................................................. 57 

3.1 Introduction ........................................................................................................... 57 

3.2 Research Design for this Study ............................................................................. 57 

3.2.1 Direction of Theorizing  ............................................................................................. 57 

3.2.2 The Philosophical Approach ..................................................................................... 58 

3.2.2.1 Ontological Assumption...................................................................................... 58 

3.2.2.2 Epistemological Assumption............................................................................... 59 

3.2.3 Theoretical Perspective of the Research Paradigm  ................................................... 59 

3.2.4 Study Design Chosen ................................................................................................ 61 

3.3 Research Strategy for this Study ........................................................................... 61 

3.4 Role of the Researcher .......................................................................................... 62 

3.5 Overview of Research Methods for this Study ..................................................... 63 

3.6 Rigour of the Research.......................................................................................... 64 

3.6.1 Theoretical Rigour ................................................................................................ 64 

3.6.2 Procedural Rigour ................................................................................................. 66 

3.6.3 Interpretative Rigour ............................................................................................. 66 

3.6.4 Triangulation ......................................................................................................... 66 

3.6.5 Evaluative Rigour ................................................................................................. 66 

3.6.6 Rigorous Reflexivity  ............................................................................................. 67 

3.7 Ethical Approvals and Considerations:................................................................. 67 



 
 

ix 

3.8 Methodology Summary......................................................................................... 67 

Chapter Four: Stage 1.  Identifying Social Network Characteristics .................................. 69 

4.1 Introduction ........................................................................................................... 69 

4.2 Stage Aims ............................................................................................................ 69 

4.3 Contribution of Stage 1  ......................................................................................... 69 

4.4 Method .................................................................................................................. 69 

4.4.1 Selected Method  .................................................................................................... 69 

4.4.2 Design.................................................................................................................... 70 

4.4.3 Participants ............................................................................................................ 70 

4.4.4 Procedures ............................................................................................................. 72 

4.4.4.1 Survey Sample Selection ..................................................................................... 72 

4.4.4.2 Questionnaire Design .......................................................................................... 74 

4.4.4.3 Data collection Procedures  .................................................................................. 76 

4.4.5 Data Analysis ........................................................................................................ 76 

4.4.5.1 Socio-demographic description ........................................................................... 76 

4.4.5.2 Social Network Analysis  ..................................................................................... 77 

4.4.6 Summary of this Section ....................................................................................... 87 

4.5 Results ................................................................................................................... 88 

4.5.1 Socio-demographic Measures ............................................................................... 88 

4.5.2 Social Network Analysis for Network A .............................................................. 91 

4.5.2.1 Social Network Characteristics for Network A  ................................................... 91 

4.5.2.2.Frequency of Interactions  .................................................................................. 105 

4.5.2.3 Quality of Interactions  ....................................................................................... 107 

4.5.2.4 Perceived Value of the Interactions ................................................................... 108 

4.5.3 Social Network Analysis for Network B............................................................. 109 

4.5.3.1 Social Network Map  .......................................................................................... 110 

4.5.3.2 Social Network Measures  .................................................................................. 110 

4.5.3.3. Frequency of Interactions in Network B .......................................................... 113 

4.5.3.4 Quality of interactions in Network B ................................................................ 114 

4.5.3.5 Perceived Value of the Interactions in Network B  ............................................ 115 

4.6 Conclusion of this Chapter .................................................................................. 116 

Chapter Five: Stage 2. Relationship between Social Network Characteristics and Patient 

Outcomes ................................................................................................................................. 119 

5.1 Introduction ......................................................................................................... 119 

5.2 Stage Aims .......................................................................................................... 119 

5.3 Contribution of Stage Two  .................................................................................. 119 



 
 

x 

5.4 Method ................................................................................................................ 120 

5.4.1 Selected Method.................................................................................................. 120 

5.4.2 Design ................................................................................................................. 120 

5.4.3 Participants.......................................................................................................... 121 

5.4.4 Procedures ........................................................................................................... 121 

5.4.4.1 Selected Outcomes ............................................................................................ 122 

5.4.4.2 Procedures for Developing Indicators ............................................................... 124 

5.4.5 Data Collection ................................................................................................... 128 

5.4.6 Analysis............................................................................................................... 129 

5.5 Results ................................................................................................................. 130 

5.5.1 Descriptive Statistics........................................................................................... 130 

5.5.1.1 Intensification of Therapy and Clinical Inertia  ................................................. 130 

5.5.1.2 Hospitalization and Emergency Department Presentations  .............................. 131 

5.5.1.3 Summary of this Section ................................................................................... 132 

5.5.2 Descriptive Association ...................................................................................... 132 

5.5.2.1 Association between Social Network Characteristics and Intensification of 

Therapy.......................................................................................................................... 133 

5.5.2.2 Association between Social Network Characteristics and Diabetes Complications 

(ED presentations and Hospital Admissions) ................................................................ 136 

5.5.2.3 Association between Frequency of Interactions and Intensification of Therapy 

and Patient Outcomes.  ................................................................................................... 138 

5.5.2.4 Association between Quality of Interactions and Intensification of Therapy and 

Patient Outcomes. .......................................................................................................... 139 

5.5.2.5 Association between Perceived Value and Intensification of Therapy and Patient 

Outcomes....................................................................................................................... 140 

5.6 Conclusion of the chapter ................................................................................... 141 

Chapter Six: Stage 3. Effects of Inter-professional Networks on Patient Outcomes ....... 143 

6.1 Introduction ......................................................................................................... 143 

6.2 Stage Aims .......................................................................................................... 143 

6.3 Method ................................................................................................................ 143 

6.3.1 Selected Method.................................................................................................. 143 

6.3.2 Design ................................................................................................................. 144 

6.3.3 Setting ................................................................................................................. 145 

6.3.4 Participants.......................................................................................................... 145 

6.3.5 Sample Selection................................................................................................. 145 

6.3.5.1 Sampling Selection for General Practitioners  ................................................... 145 

6.3.5.2 Sampling Selection for Diabetes Nurse Specialist  ............................................ 147 



 
 

xi 

6.3.5.3 Sampling Selection for Practice Nurses and Endocrinologists  ......................... 147 

6.3.6 Procedures ........................................................................................................... 147 

6.3.7 Procedures to Contact Participants...................................................................... 147 

6.3.8 Procedures for Collection of Data (Interviews)  .................................................. 147 

6.3.9 Data Analysis ...................................................................................................... 148 

6.3.10 Data Management ............................................................................................... 154 

6.4 Results ................................................................................................................. 155 

6.8.1 Participant Characteristics  ....................................................................................... 155 

6.8.2 Qualitative Results................................................................................................... 155 

6.8.2.1 Coding Results (“Code Tree”)........................................................................... 155 

6.8.2.2 How Social Networks Might Affect Patient Outcomes  .................................... 156 

6.8.2.3 How Factors might Affect Network Development  ........................................... 172 

Chapter Seven: Discussion..................................................................................................... 183 

7.1 Introduction ......................................................................................................... 183 

7.2 Overview of the Research Findings  .................................................................... 184 

7.3 Addressing the Research Questions  .................................................................... 187 

7.3.1 Research Questions and Findings  ....................................................................... 188 

7.3.1.1 The association between networks characteristics, patient outcomes and 

GP’s prescription behaviours.  ....................................................................................... 188 

7.3.1.2 The association between the frequency, quality and perceived value of 

interactions with patient outcomes and prescription behaviours ................................... 197 

7.3.1.4 How do you build inter-professional networks at the primary and secondary 

care interface?................................................................................................................ 198 

7.3.2 Theoretical Framework and Findings: ................................................................ 200 

7.4 Research Implications ......................................................................................... 205 

7.4.1 Implications for Existing Theory ........................................................................ 205 

7.4.2 Extending the Literature  ...................................................................................... 206 

7.4.3 Implications for the Health Sector ...................................................................... 208 

7.5 Strengths and Limitations.................................................................................... 209 

7.5.1 Instrument Design  ............................................................................................... 210 

7.5.2 Sampling.............................................................................................................. 210 

7.5.3 Data Access Issue  ................................................................................................ 210 

7.6 Bias and Influence of the Researcher  .................................................................. 211 

7.7 Generalization Issues........................................................................................... 211 

7.8 Theoretical and Conceptual Challenges  .............................................................. 213 

7.9 Ethical issues ....................................................................................................... 213 

7.10 Future of the Research......................................................................................... 213 



 
 

xii 

7.11 Conclusion of the Chapter .................................................................................. 215 

Chapter Eight: Conclusion .................................................................................................... 217 

List of Appendixes .................................................................................................................. 221 

Reference List ......................................................................................................................... 271 

 

  



 
 

xiii 

 

 

 

 

 

 

 

List of Tables 
 

 

Table 1: Summary of the Sample for SN Questionnaire  ............................................................ 74 

Table 2: Summary of Social Network Measurements for this Study ......................................... 87 

Table 3: Health Professionals Distributed by General Practice.  ................................................ 89 

Table 4: Distance in Kilometres to Secondary Care.  ................................................................. 89 

Table 5: Participants Distribution by Profession and Sector.  ..................................................... 90 

Table 6: Number of Health Professionals Distributed by Gender Distribution and Sector ....... 90 

Table 7: Node-level statistics for Health Professionals influencing the network.  ..................... 93 

Table 8: Standard Deviation and Median by type of degree in Network A ............................... 99 

Table 9: Closeness Centrality by Sector. .................................................................................. 100 

Table 10: Betweenness Centrality by Sector. ........................................................................... 102 

Table 11: Actors’ Eigenvector by Sector  ................................................................................. 104 

Table 12: Frequency of Interaction about Diabetes Care in Network A  .................................. 106 

Table 13: Quality of Interaction about Diabetes Care in Network A  ....................................... 108 

Table 14: Perceived value of interactions about diabetes care at the primary and secondary 

interface .................................................................................................................................... 109 

Table 15: Social Network Measures. Network B Interface ...................................................... 111 

Table 16: Summary Comparison between Network A and B .................................................. 112 

Table 17. Frequency of Interaction about Diabetes Care for Network B ................................. 113 
Table 18: Rank of Health Professionals According to Their Frequency of Interactions in 

Network B ................................................................................................................................ 114 

Table 19. Quality of Interaction about Diabetes Care in Network B  ....................................... 114 

Table 20: Rank of Health Professionals According to Their Quality of Interaction in Network B

 .................................................................................................................................................. 115 

Table 21: Perceived Value of Interactions about Diabetes Care in Network B  ....................... 116 
Table 22: Rank of Health Professionals According to Their Perceived Value of Interactions in 

Network B ................................................................................................................................ 116 

Table 23: Clinical Goals for Patients with Diabetes  ................................................................ 125 

Table 24: Summary of Outcomes Indicators.  ........................................................................... 128 

Table 25:  Aims of the Descriptive Statistical Analysis to Answer Assumptions  ................... 129 

Table 26: Intensification of Therapy by GP  ............................................................................. 130 

Table 27: Number of Complications Related to Diabetes by GP. ............................................ 132 

Table 28: Relationships between Intensification of Therapy and Social Network Measurements

 .................................................................................................................................................. 134 

Table 29: Relationships between Intensification of Therapy and Outcome Variables  ............ 136 

Table 30: Relationships between SN Characteristics and Patient Outcomes  ........................... 137 



 
 

xiv 

Table 31: Relationships between Socio Demographic Network Characteristics and Percentage 

of Patient with Diabetes Complications.  .................................................................................. 137 

Table 32: Relationship between Frequency of Interactions and IT.  ........................................ 138 
Table 33: Relationship between Frequency of Interaction and Percentage of Patients with 

Diabetes Complications............................................................................................................ 139 
Table 34: Relationship between Quality of Interactions and Outcomes (IT and Patient 

Outcomes).  ............................................................................................................................... 140 

Table 35: Relationship between Perceived Value and Outcomes (IT and Patie nt Outcomes) 140 

Table 36: Interviews Sample Selection by Each Group of Health Workers  ............................ 147 

Table 37. Participants in Stage 3. Distribution by Profession and Sector................................ 155 

Table 38. Factors Associated with How Social Networks might Affect Patient Outcomes. 

(n=17) ....................................................................................................................................... 156 

Table 39: Factors Associated to Network Development .......................................................... 172 

Table 40: Characteristics of Type 2 Diabetes Patients ............................................................. 246 

Table 41: Intensification of Therapy ........................................................................................ 247 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 



 
 

xv 

List of Figures 
  

Figure 1. Theoretical Foundations ................................................................................................ 8 

Figure 2: Major Events in the History of the Social Network. ................................................... 23 
Figure 3: Factors that Explain How Social Networks May Affect Outcomes in Organizations.

 .................................................................................................................................................... 29 

Figure 4: Factor that May Affect Network Development.  ......................................................... 36 

Figure 5. Types of Leadership Network. Based on (Borgatti & Foster, 2003) .......................... 37 

Figure 6: Theories of the Research Model.  ................................................................................ 49 

Figure 7: Healthcare as a Complex System................................................................................ 50 

Figure 8: Organizational Social Network in Healthcare.  ........................................................... 51 

Figure 9: Healthcare as a Complex Network System ................................................................. 52 

Figure 10: Theoretical Framework and Research Question ....................................................... 53 

Figure 10: Pathway for Research Methods and Relationship to Research Questions  ............... 65 

Figure 12: First Stage. Main Procedures  .................................................................................... 70 

Figure 13: Distribution of Practices per PHO in Counties Manukau ......................................... 73 

Figure 14: Participant Distribution by Sector ............................................................................. 88 

Figure 15: Geographical Distribution of the Interactions. C luster by Work Place.  ................... 95 

Figure 16: Network Map by Degree. “Star” Structure of Network A  ........................................ 96 

Figure 17: Degree actor Distribution by Sector  ......................................................................... 97 

Figure 18: Degree Actors’ Distribution by Profession. .............................................................. 98 

Figure 19: Actor GD00628. Network Position and Interactions  .............................................. 101 

Figure 20: Actor GN00326. Network Position and Interactions  .............................................. 101 

Figure 21: Actor GD00332. Network Position and Interactions  .............................................. 103 

Figure 22: Actor GD00427. Network Position and Interactions  .............................................. 105 

Figure 23: Degree Social Network Map. Network B by Profession.  ....................................... 110 

Figure 24: Stage two. Design Method of the Study.  ................................................................ 121 

Figure 25: Box Plot Intensification of Therapy by co-morbidity............................................. 131 

Figure 26. Scatter Plot. Relationships between Intensification of Therapy and Degree.  ......... 134 

Figure 27: Design Methods for Stage 3 .................................................................................... 144 

Figure 28: Scatter Plot Graph. HbA1c Intensification of Therapy and Closeness Centrality 

Distributed by GPs ................................................................................................................... 146 

Figure 29: Relationship between Research Question and Selected Method .......................... 149 

Figure 30: Re-articulation of the Data  ...................................................................................... 150 

Figure 31: How the “Start Code List” was Developed ............................................................. 152 

Figure 32: Collaboration Conceptual Map. Themes and Concepts. ......................................... 157 

Figure 33: Channel of Communication Mentioned within the Network (n=17). ..................... 160 

Figure 34: Proximity Conceptual Map  ..................................................................................... 173 
Figure 35: Social Network Model. The Relationship between Context-Structure and 

Effectiveness of the Inter-professional Networks at the Primary and Secondary Care Interface

 .................................................................................................................................................. 204 
 

 
  

 
 

 

file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411166978
file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411166984
file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411166985
file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411167002
file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411167002
file:///C:/Users/kaffu/Dropbox/THESIS/FEEDBACK/Richard%20Documents%201/thesis%20updated%202.docx%23_Toc411167002


 
 

xvi 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

Glossary 
 

 

CM Counties Manukau   

CMDHB Counties Manukau District Health Board 

DHB District Health Board 

DNS Diabetes Nurse Specialist 

GP General Practitioner 

NCD Non Communicable Disease 

PHO Primary Health Organizations 

PN Practice Nurse 

SN Social Network 

SNA 

SNS 

Social Network Analysis 

Social Network Structure 

SNT Social Network Theory 

 
 

 
 

 
 
 

 
 

 
  
 



 
 

1 

Chapter One: Overview of the Research 

 

1.1  Introduction 

 

This research was conducted for a Doctor of Philosophy degree in Health Sciences within the 

Faculty of Medical and Health Sciences at the University of Auckland, New Zealand. It explores 

the association between inter-professional networks at the primary and secondary care interface 

and patient care and outcomes, and seeks the facilitators and barriers for network development. 

This introductory chapter presents an overview of the research study, the research problem and 

gaps in the literature. This is followed by the research questions to be answered and a broad 

description of the methodology. The significance of the research and structure of the thesis are 

then described. 

1.2  Research Focus 

 
Healthcare, as a system, has the natural tendency to become more complex over time (as will be 

explained in the Literature Review). Often such tendency has been explained by the complexity 

of the health organization itself, the needs of the patients with more complex health issues such 

as non-communicable diseases (NCDs), and the complex specialization of the inter-professiona l 

networks (Kvamme, Olesen, & Samuelsson, 2001).  

An increasing prevalence of non-communicable diseases (NCDs), such as diabetes, not only has 

a negative impact on the health status of the global population but also on the cost of healthcare 

systems. There is pressure on health systems to find solutions in order to control the prevalence 

of NCDs and to design better delivery of care. Strategies founded on better integration and 

coordination have been used to improve health systems performance. Specifically, it is through 

that cooperation, a better communication and interaction between health professionals, that better 

benefits in coordination and better quality of patient outcomes have arisen (Davies et al., 2006; 

Kodner & Spreeuwenberg, 2002; WHO, 2008). 

Although it seems obvious that better interactions between health professionals improves patient 

outcomes, a recent literature review has made clear that there is light empirical evidence on the 

matter (Foy et al., 2010; Gatrell, 2005). This current research is focused on social network 

characteristics between health professionals at the primary and secondary healthcare interface, 
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and addresses the overall question of how interactions between health workers might affect 

patient outcomes.  

1.3  Background of the Research 

 
Previous research has found that strategies to improve communication, interactions and 

cooperation between individuals and organizations led to greater benefits in coordination and 

better quality outcomes (Balkundi & Harrison, 2006; Choi, Kim, & Lee, 2010; Kilduff & Tsai, 

2003; Krackhardt & Kilduff, 2008). In the healthcare context, integrated care is one such strategy 

(Berry & Mirabito, 2010; Ehrlich, Kendall, Muenchberger, & Armstrong, 2009; Johanson, 2010; 

Koshiyama, Ogawa, Tanaka, & Tanaka, 2010). Most frequently, where this kind of strategy has 

been applied in developed countries such as New Zealand, integrated care has been applied to 

chronic care; in particular, care for people with diabetes (Letford & Ashton, 2010; Rea et al., 

2010; Reid, 2007; J. Smith, 2009). Integrated care for diabetes aims for a positive effect on 

detection, treatment and timely control of patients with diabetes. It is grounded in the assumption 

that good communication and collaboration between general practitioners, nurses and specialists 

leads to better patient care and outcomes within and across the primary and secondary care 

interface (Foy et al., 2010). However, what evidence is there to allow us to identify the greater 

interaction, communication and collaboration among health professionals in integrated care? Foy 

et al. (2010) have shown there is limited empirical evidence that demonstrates how networks of 

health professionals are set up, so there is a need to explore the effects of the inter-professiona l 

networks in patient outcomes. 

This thesis takes up this need for further research. Therefore, in order to fill this gap in the 

literature, this research proposes using a social network approach to analyse the interactions 

between health workers within an integrated care programme. This thesis explores the 

interactions between general practitioners and a diabetologist and diabetes nurse specialists in 

an area with the largest number of diabetic patients in New Zealand. . This area has developed 

strategies to improve healthcare for patients with diabetes that include coordination and 

collaboration within and across the primary and secondary care interface. This has been 

motivated by the high prevalence of diabetes in New Zealand and also because of the pressure 

to improve delivery of care in one of the most prevalent areas around the world (Clarke, 

Howells, Wellingham, & Gribben, 2003; Counties Manukau DHB, 2007; Gribben, 2003; Reid, 

2007)  
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1.4  Research Problem and Assumptions 

 

As healthcare is complex, interpersonal communication and coordination within the healthcare 

teams and levels of care are complex as well (Alojairi & Safayeni, 2012; Foy et al., 2010; Plsek 

& Greenhalgh, 2001). Development strategies to improve these actions are needed in order to 

obtain better patient outcomes and to avoid the effects of healthcare fragmentation (Benham-

Hutchins & Effken, 2010; Braillon, Bernardy-Prud’homme, & Dubois, 2010; McDonald, 

Jayasuriya, & Harris, 2011; Walker, 2009). However, the complexity of the human interactions 

means significant challenges to engage everybody in these strategies (Braillon et al., 2010; 

Chung & Hossain, 2010; Kuziemsky et al., 2009). Classically, measuring the effects of 

coordination and communication focuses on health outcomes, rather than identifying patterns of 

interaction between health workers within and across the organizations that shape patterns of 

health outcomes (Chew-Graham, Slade, Montana, Stewart, & Gask, 2008; Lillis, Swan, Haar, & 

Simmons, 2008). 

The aim of this study is to explore the association between the characteristics of the interactions 

by health workers on patient outcomes. In particular, this thesis seeks patterns of interact ion 

between health workers at the primary and secondary care interface associated with better patient 

care and outcomes. It also outlines, from the health workers’ perspective, what the critical factors 

for building social interactions within networks at this interface are. 

The research questions that form part of this thesis are: 

Research question 1(Q1):  

What is the association between social networks characteristics at the primary and secondary 
care interface and patient outcomes? 

To answer this general research question, it is necessary to research in depth the factors that 

influence the way healthcare professionals interact. As a result, three dimensions were selected 

to answer the main question: frequency, quality, and perceived value of the interactions.  

Research question 2 (Q2): 

What is the association between frequency of interactions between health workers at the 

primary and secondary care interface and patient outcomes? 

The assumption made here is that a higher frequency of interactions is associated with more 

positive patient outcomes.  
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Research question 3(Q3): 

What is the relationship between quality of interactions between health workers at the primary 

and secondary care interface and patient outcomes? 

The assumption made here is that higher quality of interactions between health workers is 

associated with positive patient outcomes. 

Research question 4 (Q4): 

What is the association between perceived value of interactions between health workers at the 
primary and secondary care interface and patient outcomes? 

The assumption made is that a higher perceived value of interactions between health workers is 

associated with positive patient outcomes. 

Finally, it is necessary to enquire about the factors that may act as facilitators and barriers for 

network development at this interface. 

Research question 5 (Q5): 

What contextual features affect network development between health workers at the primary 
and secondary care interface? 

 

1.5  Contribution of the Research  

This study primarily investigates how patterns of social network characteristics are associated 

with patient outcomes, and secondly investigates how members of the health team interact and 

build social networks within the diabetes programme at the primary and secondary care interface. 

Therefore, this study has three contributions: Firstly, it investigates and develops a theoretica l 

framework to study social networks in the healthcare context (complex context), particularly at 

the primary and secondary interface, an area that is still under-explored. Secondly, it contributes 

to the knowledge base on how the strength of the ties between health workers (social network 

characteristics) might affect patient care and outcomes. Thirdly, this study analyses how the 

experiences and perceptions of health professionals will contribute to knowledge on factors that 

aid and inhibit the network within and across the primary and secondary care interface. 
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1.6  Methodology and Methods 

 
A qualitative and quantitative cross-sectional design was used. Two quantitative stages 

investigated the social network characteristics for the healthcare professionals at the primary 

and secondary care interface, and the relationship with patient outcomes. A qualitative stage 

aimed to research in depth about network development at the interface.    

1.7  Outline of the Thesis 

Chapter Two justifies and describes the context of the research and outlines the relevant literature 

to explain how interactions within organizations and between individuals might be associated 

with patient outcomes in the organizational context. This chapter has focused on building a 

theoretical framework that seeks to illustrate how social network characteristics might affect 

patient outcomes in the healthcare context. To do that, it has described and analysed the 

contributions of three bodies of knowledge, and illustrates from the intersection of these theories 

how the research questions have emerged. 

Chapter Three has an explanation of the research methodology. It examines the philosophica l 

approach taken, both the epistemological and ontological positions assumed for the research are 

explained, and the methodology design for the study is also presented.  

Chapters Four to Six examine the methods and procedures of the analysis and also report the 

findings for each step of the research. In Chapter Four, the methods and results from the first 

quantitative phase are presented. It also addresses research question 2 by exploring the social 

network characteristics at the primary and secondary care interface. Chapter Five presented the 

methods and results of the second quantitative analysis; the aim of this chapter is to identify how 

social network characteristics were associated with patterns of patient outcomes, while 

addressing research questions 3 and 4. Chapter Six describes the methods and presents results of 

the qualitative stage; data from the interviews stage of the research was analysed in order to 

identify how factors might affect network development (research question 5). 

Chapter Seven discusses the findings from the quantitative and qualitative stages and explains 

the relationship with the theoretical framework presented in Chapter Two. In other words, this 

chapter addresses the main research question about how social networks might affect patient 

outcomes.  
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1.8  Conclusion of the Chapter 

This chapter has introduced an overview of the research and the gaps in the literature regarding 

inter-professional social networks and effects on outcomes within the healthcare sector. The 

research problem and the research questions were outlined. The proposed methodology was 

introduced and finally the structure of the thesis was explained. The contribution of this chapter 

is marked in the general description of the next chapters and on the foundation of the broad report 

of the relevant literature, methodology, results and conclusion chapters. 
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Chapter Two: Literature Review. The Association between Social Networks 
Characteristics and Outcomes in a Healthcare Context  

2.1 Introduction 

The previous chapter introduced the idea that there is an increased prevalence of non-  

communicable diseases as a result of the transformation of disease patterns (from infectious 

diseases to chronic conditions), and they have a negative impact on the health status of the global 

population and the cost of healthcare systems (WHO, 2004). As a result of the increased numbers 

of NCD such as diabetes, there is pressure on health systems to find solutions to design cost-

effective delivery healthcare systems. Strategies such as integration between primary and 

secondary healthcare have been presented as a solution (Ehrlich et al., 2009). Evidence also 

suggests that contact with primary care physicians (before seeking specialty care) is associated 

with more appropriate, more effective and less costly medical care (Starfield, Shi, & Macinko, 

2005).  

This issue has become a political priority for developed countries, so they are devoting resources 

to establish more integrated and effective primary and secondary care services (Farinha, Oliveira, 

& Sa´, 2008). One of the assumptions is that cooperation, and better communication and 

interaction between health professionals, leads to better benefits in coordination and better 

quality of patient outcomes (Davies et al., 2006; Flocke, Stange, & Zyzanski, 1998; Gittell et al., 

2000; Powell et al., 2008; Rea et al., 2010; J. Smith, 2009; Young et al., 1998). Although the 

relationship seems obvious – better interactions between health workers results in better patient 

outcomes – for the purpose of this study, it is crucial to clarify the evidence.   

Theories that focus on social interaction in an organizational context are valid approaches to 

consider how to improve healthcare (Blanchet & James, 2011; Grol, Bosch, Hulscher, Eccles, 

& Wensing, 2007; McDonald et al., 2011). Social network theory (SNT) is one of the 

approaches used to explain the social phenomena of the interactions (studying patterns of 

connectivity and cleavage in social systems). SNT has been used to analyse patterns of the 

interaction among “nodes” or actors, and also to examine how social network structure (SNS) 

might influence social dynamics in any organism with social interactions such as organizat ions 

(Krause, Croft, & James, 2007; Musolesi & Mascolo, 2006; Sih, Hanser, & McHugh, 2009).  

Interesting, it is the application of SNT in complicated contexts in disciplines ranging from 

psychology to economics.  In a complex context, such as a healthcare system, networking 
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represents advantages to understanding and improving healthcare outcomes (Tichy, Tushman, 

& Fonbrum, 1979). Information exists about how social networks interact in the environment 

of health systems and how these links are affecting healthcare is fragmented, and it is very light 

on empirical support (Cunningham et al., 2011; Foy et al., 2010; Gatrell, 2005; Goodwin, 2008; 

Haines et al., 2012) 

There is a gap in the literature to which this research will contribute. In exploring the complex 

interactions of the primary and secondary healthcare interface, this research uses a social network 

perspective to understand the structure of the interactions and associations with outcomes and 

prescription behaviours. The purpose of this chapter is to build theoretical foundations that 

support the relevance of the research questions, exploring the effects of the intersection between 

three theories at the specific context (primary and secondary care interface). As a result, this 

chapter has three aims. Firstly, it outlines the context of the research. Secondly, it outlines 

relevant foundations in theoretical literature that explain social networks in the healthcare sector. 

Thirdly, this chapter draws these materials together to present an overarching theoretica l 

framework as the basis for the study design and research questions (See figure No 1) 

 

 

Figure 1: Theoretical Foundations 

Context: Primary and Secondary Care interface 



 
 

9 

2.2 Context of the Research 

2.2.1 Healthcare Context and Research Issue 

Current health systems have become more complex and good communication, collaboration and 

coordination within organizations and between individuals are crucial factors to deliver better 

care (Glouberman & Zimmerman, 2004; Kvamme et al., 2001; Plsek & Greenhalgh, 2001). 

However, the complexity of these systems itself is one of the barriers against the goals in 

communication and coordination within the sector and in inter-professional networks (Kvamme 

et al., 2001). The consequences of this issue are represented in fragmentation of care, 

redundancy, disruptions to the patient’s care and more demand of acute attention in emergency 

departments at the secondary care (Bell et al., 2008; Berendsen, Kuiken, et al., 2009; Chew-

Graham et al., 2008; Dancy, 2005; Grenier, 2011; Kowalska, 2007; Rea et al., 2010). Many of 

these poor outcomes could be addressed by increasing communication and coordination 

obstacles among health professionals at the primary and secondary care interface. As a result, a 

better understanding of the structure of the inter-professional networks could be a way to 

improve patient outcomes and delivery service.          

 

Many of the studies that explore the relationship between the structure of interactions between 

individuals and/or organizations and the effects on the achievement of goals have been done in 

organizational contexts (Granovetter, 2005; Nohria & Eccles, 1992). However, in the healthcare 

sector this is an issue still to be studied (Cunningham et al., 2011; Flodgren et al., 2011; Foy et 

al., 2010). 

Health systems and associated government policies are advancing efforts to improve health 

outcomes. Focus on primary care has demonstrated associations with better patient outcomes, 

particularly for non-communicable diseases (NCDs) such as diabetes (WHO, 2004). Primary 

care health professionals require accurate knowledge on detection and care management, as well 

as clarity as gatekeepers referring patients to high levels of care. There also needs to be a high 

degree of integration between primary and secondary care, since coordination and 

communication between each level are requirements to meet the patients’ needs and goals of 

care (Agarwal, Pierce, & Ridout, 2002; Ameratunga et al., 2012; Posey & Tanzi, 2010; 

Randolph, Biasinsky, Leginskl, Parker, & Goldman, 1997).  

Internationally, the prevalence of NCDs, such as diabetes, has increased in the last decades, and 

they represent one of the major health problems for New Zealand (NZ) (Joshy & Simmons, 
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2006). The NZ government has designed multiple strategies to reduce the incidence and impact 

of this health issue over the last three decades (Brady, 2007; Kenealy, Elley, & Arroll, 2007; 

Kenealy, Orr-Walker, et al., 2012; Kenealy, Southwick, & Ryan, 2012). These efforts have been 

grounded on the assumption that good communication and collaboration between general 

practitioners, nurses and specialists leads to better patient outcomes within and across the 

primary and secondary care interface (Rea et al., 2010; Reid, 2007; J. Smith & Cumming, 2009). 

 

 

 

A literature review on this matter is relevant because it highlights two perspectives: the 

importance of communication, collaboration and coordination between health professiona ls 

within the primary and secondary care interface, and identifying how these factors might be 

associated with patient outcomes.  

2.2.2 Addressing Communication and Coordination Issues through Inter-

professional Networks. 

Recent studies have suggested the potential benefits of integrated health organizations as a way 

to achieve better delivery and quality of health services, better accessibility, treatment adherence, 

strengthening of customer relationships, improvement of operational efficiencies, and reduction 

of unit costs (Kodner & Spreeuwenberg, 2002; Valentijn, Schepman, Opheij, & Bruijnzee ls, 

2013; Welton, Kantner, & Katz, 1997; Yeo, Harris, & Majeed, 2012). 

Relevant empirical evidence has highlighted the benefits of communication and inter-

professional relationships at the interface between primary and secondary healthcare. Clarke et 

al. (2003) presented an interesting analysis of how communication and collaboration at this 

interface has been improved in New Zealand. They described and analysed the evidence of a 

health system failure as a result of poor coordination within the primary and secondary interface, 

highlighting five main issues: the high level of health needs, low patient satisfaction, an increased 

demand for acute care, and poor communication and coordination within the health system. 

Although, positive results were derived from the solutions designed, the document calls for 

immediate changes in the near future, involving the construction of a strong capacity to provide 

services from a strategy based on inter-sector collaboration, with special extension to NCDs 

(Clarke et al., 2003; Gribben, 2003). 

This research is located in the context of healthcare and focuses on how health 

professionals interact to achieve adequate management of patients, as a result of the 

primary and secondary care communication and collaboration structure. 
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Additionally, Cooper et al. (2008) have stated that general practitioners (GPs) are one of the 

important parts in the management of patients with chronic diseases. Making efficient 

communication between primary and secondary care could help GPs to manage complex 

conditions at the primary care level (Cooper, Murphy, Jordan, & Mackway-Jones, 2008). 

Strategies centred on improving this communication have been given attention; one of the 

examples is represented by Branger et al (1999) who showed how the frequency of interactions 

and the amount of shared data are increased between primary and secondary care by using 

electronic communication, which provides more information to take better clinical decisions at 

both levels of care (Branger, Hooft, Wouden, Moorman, & Bemmel, 1999). A second example 

used videoconferencing as a channel of communication between primary and secondary care. 

This study showed that clinical advice is achievable in diabetes care, reducing hospital admission 

and improving quality of care (Abrahamian, Schueller, Mauler, Prager, & Irsigler, 2002). The 

benefits of good communication between GPs and specialists were also outlined in a study 

conducted in Australia, which analysed the effects of case conferences in palliative care. It 

showed how these meetings improve clinical relationships and care, preventing unnecessary 

referrals from primary care (G. Mitchell, Mar, O’Rourke, & Senior, 2008).  

Although this vast evidence showed important benefits from the communication and 

collaboration among health professionals, three systematic reviews highlighted there is not 

sufficient empirical evidence regarding the direct relationship between better inter-professiona l 

communication and better results. Armitage et al (2009) found studies reporting conflict ing 

results, since in some cases financial performance was better and the cost per patient was 

reduced, while other studies found no changes in performance. In the healthcare context, 

Flodgren et al (2010) found that influential health professionals helped and persuaded other 

colleagues so as to provide better managed care. However, there were no studies examining the 

effectiveness of opinion leaders. A more recent study conducted by Cunningham (2011) 

highlighted the need for more empirical studies that decipher the direct relationships between 

the network characteristics (that is, part of the integrated system) and the outcomes (Armitage, 

Suter, Oelke, & Adair, 2009).  

Health systems show the potential benefits of communication, collaboration and opinion leaders 

among health professionals in order to improve patient outcomes. Diabetes care presents 

pathways with multiple professionals involved at different levels. This research argues that 

studying the effects of integrated care in patient outcomes is one of the ways to identify the 

association between inter-professional networks and patient outcomes.     
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2.2.3 Summary of this Section 

Although interactions between individuals have an effect on the results at the organizationa l 

level, the literature review has made clear that this is an issue that remains to be determined in 

the context of health systems. Since the present study explores this phenomenon in the healthcare 

sector, this is the first aspect that provides new evidence of contribution to the body of 

knowledge. 

Secondly, given that integrated care is a strategy to strengthen the interactions between health 

professionals within different levels of care; this section has justified why diabetes care in New 

Zealand was selected as a field for this research. Additionally, this research presents evidence of 

a second contribution to the body of knowledge, because the results allow us to understand inter-

professional networking between primary and secondary care professionals in order to achieve 

better patient outcomes.  

The next section addresses the theoretical assumptions for this research in order to build a 

theoretical framework from where the research questions will emerge. It will discuss why a social 

network approach is suitable for studying interactions between health professionals and will 

justify the association with outcomes.   

2.3 Theoretical Assumptions  

As will be explained in detail in the next chapter, this is an inductive study (a theory-build ing 

research). The essence of this approach focuses on particular observations that come from 

general statements extracted from the theory and, at the end, these are condensed into a 

conceptual framework. As a result, the starting point of this study is the collection of ideas and 

assumptions derived from a theoretical approach. These conceptual structures are the basis for 

contextualizing the research questions, developing the study plan and deciding how to collect 

relevant data to answer each question (Bowling, 2002; Bryman, 2008; Sim & Wright, 2000; 

Vaus, 2009). 

As such, the analysis of this study focuses on the interactions and ties between health 

professionals and their effects on results. This presupposes that the theoretical models under 

which this phenomenon will be considered provide a conceptual framework for understanding. 

Therefore, I have selected three bodies of theory for building the theoretical framework of this 

thesis: Organizational Theory, General System Theory and Social Network Theory. In the next 

sections, each theory will be explained in the context of inter-organizational and inter-
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professionals interactions, and also in the context of health systems, to describe the conceptual 

framework in which the research questions emerge. 

2.3.1 Organizational and Professional Interactions from Theoretical Perspectives  

2.3.1.1 Organizational Theory 

One of the ways to think, see and analyse organizations in depth is through Organizationa l 

Theory. It provides a comprehensive view on the patterns and regularities in organizationa l 

design in which organizations behave (Daft, 2004; G. Morgan, 1997). It is recognized that 

Organization Theory is not a single theory, there are schools of thought and also different 

perspectives within Organizational Theory. According to Astley and Van de Ven (1983) there 

are theoretical debates at the metatheoretical level, while for Morgan (1997) it is possible to 

understand different aspects of the organizations through represented metaphors. In order to 

select a perspective for this study, I have used the classification suggested by Astley and Van 

den Ven (1983) that outlines the group of perspectives (collective-action view) related to 

communities or population organizations on one side and the voluntaristic orientation on the 

other. This group of perspectives is characterised by networks that interact with the aim to change 

and create their collective environment. This type of perspective defines an organization base on 

the auto-control that the network provides through rules and principles. Required changes within 

the organization are made based on negotiations and mutual agreements, an approach previous ly 

applied in healthcare sector. (Astley & Van de Ven, 1983; Jisun Yu, Engleman, & Van de Ven, 

2005).  

For the purpose of the present study, I have selected political metaphors as a perspective or 

school of thought to define features of the organizational life at the primary and secondary care 

interface. This perspective allowed me to define and understand the health sector as an 

organization, identify the particular characteristics of the interactions between health 

professionals, and provide definitions about interpersonal alliances and networks. 

Healthcare as an Organization 

The key to understanding the healthcare sector as an organization is that health systems are 

composed of health organizations. These organizations are created by individuals who 

coordinate their actions to provide services for patients and create value for the whole population. 

In other words, these organizations are a response to and a means of satisfying human needs (G. 

Jones, 2007; G. Morgan, 1997). Accepting healthcare as organization prompts us to ask how 
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these organizations are understood and why health organizations are different in contrast to other 

sectors.  

Organisational Theory classifies and arranges organizations according to interactions within the 

parts of the organization. According to Mintzberg (1995), health organizations are bureaucratic, 

and the size and power of the technical core (health professionals) are preponderant. As a result, 

there is a high level of technical expertise, and the primary objective of these organizations is to 

ensure quality and effectiveness in the services provided. Since specialization and formalizat ion 

of professional responsibilities is needed, the immediate consequence is considerable autonomy 

and professional independence. These organizations provide services rather than products and 

the complexity of the processes is a constant; these series of facts, are relevant for develop 

interactions between health workers (Mintzberg, 1995). 

In order to differentiate health organizations from other types of sectors, Organizational Theory 

introduces two critical features. First, health organizations are complex. The theory considers 

complexity from two angles. One is related to the complexity of the procedures that can only be 

learned through extensive training and that need to be standardized for use. The other is based in 

the conflict derived from the bureaucratic structure of a regulated or automated the system 

(inferred by the structure of the organizations) that contains health professionals who require 

autonomy to apply their skills. Given the complications of the technical work, different kinds of 

professionals are needed, suggesting multidisciplinary teams as a model of innovation.  

The second critical feature of this organization is democracy. Health professionals belong to an 

organization but typically have the freedom to serve their patients in their own way, restricted 

only by the established standards of their profession. This includes the freedom to decide how to 

coordinate among themselves.  Reluctance among professionals to work collectively adds to 

difficulties in coordination and innovation (Mintzberg, 1995). 

Focussing on the political perspective, this type of organization is founded on interactions and 

relationships based on power and how to resolve conflicts. That is, interactions between 

professionals focus on relationships between interest, conflict and power, all aspects reviewed 

in the next section. 
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Characteristics of the Interactions between Professionals  

Professionals build organizations based on mutual interest, sharing values and expectations. 

Therefore, they are oriented on task interest, career interest or extramural interest. The 

organizational research literature has addressed the interactions between individuals and 

organizations and how influence is made from power groups. From this perspective, there are at 

least two approaches to considering interactions between individuals: they are associated with 

the organizational culture or they are about coalition groups. Morgan (1995) affirms that culture 

influences individuals in a specific way. Corporate culture derives from the mini-societies that 

organize and create subcultures. Organizations act based on ways of interaction between 

members of the community organization. Therefore, the obvious results found in organizations 

are: certain patterns of interaction between individuals, specific language, common images and 

themes for discussion, and patterns of communication as daily rituals. 

A second approach, more popular in the last 25 years, is relevant for the purposes of this research, 

as it defines networks and their aim. The “coalition” is characterized by a group of individua ls 

interacting under a separate and deliberate construct of the formal structure of the organization. 

Coalitions are issue-oriented, focused on achievements and objectives, and the concerted action 

of the members is required (G. Morgan, 1997; Stevenson, Pearce, & Porter, 1985). 

The potential complexity of these forms of interaction may explain any conflict. Again, using a 

political perspective examines some of the ways in which organizations address these issues. 

Through the ways in which networks establish formal authority, control scarce resources and  

define the organization structure based on rules, regulations and procedures, power is exerted. 

Additionally, power allows control in decision processes and, more important ly, control of 

knowledge and information (G. Morgan, 1997). 

Inter-professional Alliances and Networks 

These forms of coalitions represent the efforts to acquire knowledge, advice or exert inter -

professional influence. Usually networks are built around common interests and the need to 

obtain benefits and control enemies. The coalition is made throughout formal and informal 

interactions, where the power is a critical factor for influence and decision making (G. Morgan, 

1997) 



 
 

16 

Summary of this Section 

As I showed previously, Organizational Theory allows us to understand healthcare has an 

organizational structure founded on interactions within inter-professional networks. Through 

modern Organizational Theory, and using a political perspective or metaphor, the structure of 

the healthcare organization was defined, the consequences of the high prevalence of the technica l 

core within this sector were described, and the complexity of the context was highlighted. 

Culture and coalition perspectives to interpret interactions between individuals within 

organizations and to establish the relationships between interest, conflict and power were 

outlined.  

This approach is important because it circumscribes the characteristics of the organizationa l 

subject and, particularly, presents the motivations and conditions under which individua ls 

interact in this sector. These concepts are relevant for taking a comprehensive approach to the 

healthcare networking in the organizational context. The next section focuses on the rationale 

that health organizations are complex, and particularly on the implications of this statement for 

the purposes of the current research. 

2.3.1.2 General System Theory 

It is suggested that health systems are one of the most complex systems known (Glouberman & 

Millar, 2003; Glouberman & Zimmerman, 2004). Therefore, it is important to review the 

implications of this in the contextual framework that is developed in this research. The rationale 

of the literature review on this topic is to find an answer for the following: Why are health 

systems complex? How complex are health systems? What are the consequences of assuming 

that health systems are complex?  

General Systems Theory was used to answer these queries. Therefore, the purpose of this section 

is to discuss what the literature has advanced on health systems developments in complex 

environments. Further to that, consideration is given to how health teams build networks and 

interactions, to illustrate how interactions within healthcare teams have been raised as necessary 

for coordination and collaboration at the primary and secondary care interface.  

Ludwig von Bertalanffy proposed General Systems Theory in 1950. It is based on the concept 

that systems are things with interrelated parts, each part affecting others and each depending 

upon the whole. Two important features characterized this theory: the principles of 
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interdependency and differentiation. Interdependency between parts determines particula r 

characteristics that are unique for the system, and differentiation provides benefits in 

specialization and creates opportunities for coordination (Boulding, 1956; Hatch, 1997; Melcher, 

1975; G. Morgan, 1997).  

Recently, this theory has had increased application in human organizations, with major impact 

in the industrial and military sectors (Kernik, 2004). The concepts on which General Systems 

Theory is based represent a comprehensive approach to human service systems, such as 

healthcare, education or social welfare (Sauber, 1983). As Boulding (1956) proposed, there are 

two main objectives of General Systems Theory: pointing out similarities between different 

theoretical approaches and developing theoretical models of the study (Boulding, 1956). These 

are both aims of this literature review. This approach focuses on the relationships between the 

elements or parts of the system rather than the characteristics of the parts. Since this study’s 

subjects are humans, the system being analysed is the social system. This complex system is 

defined based on the complexity of organizations and individuals (Melcher, 1975; Yolles, 2006).  

Assuming Healthcare systems as Complex Systems 

Initially, I want to address how complex the health system is, but to do that it is necessary to 

understand first why health systems are complex and which attributes are needed to measure the 

complexity of the healthcare system.  

Green (2010, p. 291) has pointed out that health systems are complex because there is present 

“a rich number of patterns of behaviours, sometimes surprising behaviours, self-similarity 

across scales, and interconnectedness and positive feedback interaction among agents”. 

Complicated systems have abundant inputs and outputs, and many parts or elements with 

identifiable and predictable interactions within them. The interactions within complica ted 

systems can be explained and described by linear equations because the interactio ns between 

them are linear. In contrast, complex systems produce a lot of interactions between small 

numbers of elements and predictions could be problematic as there are a lot of interconnec ted 

variables changing over time (Green, 2010). In the same vein, Jordon et al. (2010) have 

encouraged researchers to understand that not just the health system structures emerge as 

complex systems; also there are the processes and roles of actors as parts of these complex 

systems (Jordon, Lanham, Anderson, & McDaniel, 2010). But what is the empirical evidence? 

Through non-standardized methods to measure the complexity of the healthcare environment, 

Katerndahl, Wood, and Jaen (2010) showed that delivery of care involves a high degree of 
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complexity, particularly in services that are located in the primary healthcare setting. To measure 

the complexity of the systems, they first estimated the amount of information involved in the 

system, then determined the amount of language needed to describe the system, and estimated 

the system components in each of its states. (Katerndahl, Wood, & Jaén, 2010).  

Having highlighted the need to use non-linear measurements to interpret patterns of behaviours 

and interconnectedness within the health organizations, the question is why this study needs to 

use non-linear measures. Green (2010, p. 296) has suggested that to understand the dynamics of 

the healthcare and interactions between the members of health teams non-linear methods are 

needed. He explains that it is completely erroneous and outdated to consider the behaviour of 

teams in the healthcare context through linear measures, as the model itself is wrong, and these 

are the consequences: first, policies based on such information may be only "unintended, 

unexpected, and likely adverse impact on the care of patients" ; second, the results from linear 

analysis can be biased, demonstrating better or worse health outcomes performance.  

The above elements have serious implications for the current research; there is enough evidence 

to assume that health systems are complex. One of the implications is the interactions of the 

actors that play roles in this context are complex as well, and a second implication is the need to 

avoid linear approaches to understand the interactions between elements in this system. Having 

clarified this, it is important now to address two more questions: What are the attributes of the 

interface between primary and secondary healthcare that make it a complex system? Why is it 

useful to see it in this way? 

Attributes and Usefulness of this Perspective 

Miller et al. (2010) argue that health systems prioritising primary healthcare seek a better impact 

on population health, lower costs of providing services, higher quality and reduced health 

inequity. In order to accomplish these goals, a modern health system requires: ease of access to 

services, comprehensiveness of care regardless of age or sex, coordination and integrat ion 

through levels of care and personal relationships between health workers that develop 

collaborative teams with families and community. Particularly the last requirement is the main 

reason to explain why health systems are complex.   

There are four implications from considering health organizations to be complex systems: first,  

the difficulty of establishing direct or linear cause and effect relationships; second,  the difficulty 

in predicting consistent new outcomes following changes of process; third, the need to find ways 
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to improve but not seek perfection;  and fourth, expecting conflict, diversity and variety in results 

(Miller, Crabtree, Nutting, Stange, & Jaén, 2010).  

Note also that, the phenomenon under study, occurs at the complex organization context, but it 

is also acknowledges the contribution of other theories (such as complexity theory and self-

organization theory) that contribute with this framework, but for the purposes of this study are 

not explained in detail.    

Summary of this Section 

The information presented above supports health systems as complex systems. The 

consequences of assuming this approach were outlined. The complexity of the interactions 

among health professionals at the primary and secondary care interface challenges 

communication and coordination between them. Therefore, the need for a method of analysis 

that addresses the nonlinear nature of this complex environment was justified.  

In order to address this challenge, this research will use a social network approach, which is a 

highly relevant approach and method that measures the complexity of the interactions between 

health professionals (Benham-Hutchins & Clancy, 2010). Social network theory influences this 

research, as it assesses the interdependence of relationships with both individual behaviour and 

group interaction characteristics of this system. The next section introduces Social Network 

Theory, and the contributions and similarities with the previous theories will be discussed.  

2.3.1.3 Social Network Theory 

From previous sections, the structure of the healthcare organizations was defined and the effects 

of communication and collaboration within organizations and between health professionals was 

explained using Organization Theory. Using General Systems Theory has supported the concept 

that health systems are complex systems and explained the conceptual and methodologica l 

consequences of assuming this perspective for the present study. Now, there is a need to have a 

holistic approach to understanding the interactions between health professionals.  

Social Network Theory has contributed to understanding human social organization in the last 

two decades. It has helped to characterize interactions within the social networks at the level of 

individuals or populations. As a quantitative approach, it is possible to visualize, identify and 

measure the characteristics of the interactions within social structures. It takes into account the 

weight of the particular tie in the context of the global connections, and, as a result, using this 
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approach for the present study allows identification of the inter-dependence between individua ls 

and the patterns of interaction between them (Freeman, 2008; Scott & Carrington, 2011).  

A theoretical review of the social network perspective supports understanding the relationship s 

between actors involved in the system. Under this view, this thesis will build the foundation of 

the theoretical and methodological approach. Therefore, the first part of this section will present 

relevant evidence to illustrate the parent disciplines and models within this theory and explain 

why it is important to address social network theory in the organizational context. The second 

part will describe pertinent literature to provide empirical evidence about social network 

perspective in specific organizational sectors and how this theory contributes to explaining the 

research issue. 

Parent Disciplines 

The literature from social researchers in the past two decades illustrates how social network 

theory has become an invaluable approach to explain social phenomena, particularly in 

disciplines ranging from psychology to economics. An increased number of software and tools 

to visualize and analyse social network data analysis help explain why social network theory has 

grown massively in its use and application. Given the perspective of social network approach is 

not a recent phenomenon, it is relevant to present the contribution made by different schools of 

thought in the development of the social network theory. According to Tichy et al. (1979) in his 

article Social network analysis for Organizations, Social Network has received contributions 

from parent disciplines such as sociology, anthropology and role theory (Tichy et al., 1979). 

Kilduff and Tsai (2003) have illustrated that social network is characterized by imported theories 

from mathematics (theory of graphs) and from social psychology (balance theory and social 

comparison theory). This section will describe how these disciplines contributed to building a 

social network perspective. 

The Sociology 

There are two main threads in classical sociology relevant to understanding the social network 

approach in an organizational context. From the first perspective, individuals are considered a 

product of society. Because society is the sum of individuals, then communication, language and 

education come directly from the organizations. Therefore, organizations and the process of life 

are not conceived without individuals, and as a result groups of individuals must be seen as social 

processes (Cooley, 1922). The territories of sociology involve reciprocal interactions between 
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individuals who have instincts and interests which make up a society, which is expressed by 

social interactions (Simmel, 1950). Therefore, patterns of interaction and communication are the 

keys to understanding social life in an organizational context.  

A second perspective considers that the sociological significance of social networks lies in ties 

and connections between actors. They become channels for transmission of information, 

including judgments and opinions that reinforce the rules to push network decisions (C. Mitchell, 

1969). These interactions were classified as complex communications by Parsons (1960), who 

further identified community structures. These categories (which are relevant to this 

investigation) involve the exchange processes between units of the social system; these processes 

involve transfer of objects and messages and, on the other hand, the existence of an orientat ion 

that influences the recipient´s behaviour (Parsons, 1960). The contribution of this perspective for 

the current study underlies determinants of recurring social relations among health professiona ls, 

taking in account communication and their channels as key factors.  

The Anthropology 

There are two elements coined by this school relevant for the purposes of the current study. One 

is the definition of the territorial unit that emphasizes and clarifies the boundaries of social 

networks. In other words, actors are defined as units of analysis (organizations or individua ls ) 

that they have relationships and characteristics that are located and marked by specific territoria l 

boundaries (Piselli, 2007). Additionally, in anthropology there is emphasis on exchange theory, 

which illustrates the contents of relations between individuals and conditions as they evolve over 

time (Tichy, 1979). The theory of exchange is understood as a form of mutual compromise 

among members of a community, which was discussed by Levi-Strauss (1969) in the analysis of 

marriage in different communities and cultures. The theory posits that social networking has two 

premises: that it is a human act and therefore animals are incapable of developing it and that it 

is an individual process and even though above individual interests can get involved, these cannot 

sustain social exchange processes (Levi-Straus, 1969). This theory was also earlier addressed by 

Malinowski in 1922, in his study about the significance of exchange systems in primit ive 

communities in the archipelagos of Melanesia New Guinea. His results were the basis for 

illustrating the differences between social theory and economic exchange (Malinowski, 1922).  

The second element is concerned with definitions of social networks and interactions. Homans 

(1966) proposed that human groups interact in order to form social networks and these 
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interactions have two main variables: frequency and time. Additionally, basic social processes 

among individuals who govern associations are dominated by basic psychological processes 

such as feelings of attraction between individuals. These social attractions are the motivations 

that force social associations to interact, where extension and intensity are the variables to 

establish the degree of mutual attraction. (Blau, 1964; Homans, 1966).  

Role Theory 

Role Theory argues that the essence of the organizations as social systems is communication, 

namely the exchange of information and transmission of meanings. There are two perspective s 

to understand this concept. Firstly, through definitions about the elements that constitute society, 

individuals are organized in a system of models, interactions and activities are controlled, and 

the motivational force is the expression of the models (Gross, Mason, & Mceachern, 1958). 

Secondly, a social psychology perspective emphasizes the social character of relations in the 

system and system transactions within their environment in contrast to the previous perspective 

(D. Katz & Kahn, 1978).  

There is a long list of empirical studies that support these concepts; two examples are the findings 

of Katz and Lazarsfeld (1955) in the mass communication arena. They raise two characterist ic s 

associated with interpersonal relations. The first is that they are seen as points of "anchorage" 

for individual opinions, attitudes, habits and values. The second is that interpersonal relations 

involve interpersonal communication networks. Both are factors of great importance to 

understand the role of interpersonal communication processes in this research (E. Katz & 

Lazarsfeld, 1955).   

Highlighting the origins of this theory, communication and transmission of information are not 

only important but also result from social interaction, characteristic of human beings and the 

socialization processes that shape them. Therefore, organizations are human constructs and 

interactional environments, and are subject to analysis and interpretation from this perspective. 

Understanding the origins of this theory help to understand why the study of organizations 

through the social network perspective further extend the review to health organizations. 

Mathematics 

The influence of mathematics in the social network approach became evident from Lewin's 

findings and the work of Harrison from the Harvard Working Group, two of the first scholars to 

use graph theories for understanding social interactions. (Kilduff & Tsai, 2003). The real 
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contribution that mathematics made in this approach was to enable a shift from description to an 

analysis of information. With the advent of computers this has been consolidated. Researchers 

interested in developing these tools came from a quantitative background with training in 

mathematics, matrix algebra, statistics and graph theory, and they were grouped in the Electronic 

Information Exchange System, a project that began in 1978. They developed applications, which 

today are the foundation for the development of analysis and graphics software. Figure 2 shows 

the major events in the history of social network analysis associated with contributions from 

mathematics. These represent not just the background but also the contribution for the selected 

methods used in the present study (Hummon & Carley, 1993). 

 

Figure 2: Major Events in the History of the Social Network.  
Based on (Hummon & Carley, 1993; Scott & Carrington, 2011) 

Balance theory 

This is a theory of cognitive consistency that seeks to understand interpersonal influence. This 

theory is not only useful to understand the interpersonal level in organizations, but also helps to 

understand ties between organizations where collaboration between them involves reciprocity 

and transitivity. The application of this theory first appeared from Davis (1963). He combined 

elements of algebra with a formal interpretation from psychology developed by Cartwright and 
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Harary in order to formulate basic propositions which suggested social relations should be 

considered for balance, exchange processes and the effects of competition for scarce resources 

(Kilduff & Tsai, 2003).  

The main contribution of this perspective to my study is for the justification of the method. This 

research explores patterns of influence between health professionals, based on the assumptio n 

that actors with more expertise influence decisions in other colleagues. The contribution of this 

perspective allows for identification of the key players in a network, as well as identifying how 

information and knowledge exchange are associated with outcomes.   

Overview of Social Network Theory 

Before outlining key aspects of this approach, this short section addresses the possible ambiguity 

surround social network theory, in recognition of the debate about this matter in the last two 

decades. The debate had centred on the foundation of understanding whether Social Network is 

a theory rather than just an approach associated with a tool of social network analysis.  

As mentioned in Chatman (1996, p. 205), "Working with conceptual frameworks and empirica l 

research has never been an easy task". This is particularly true when there is ambiguity in the 

theoretical conceptualization of a particular perspective (Chatman, 1996). Social Network 

Theory was one of the examples in this ambiguity (Schultz-Jones, 2009); in her most recent study 

Schultz-Jones examines the information in the literature associated with the application of social 

network theory and social network analysis since 1996. She found that the application of these 

two terms has been increasing in the last three decades and that this field is “a vehicle to connect 

with a significant body of existing research in other disciplines” (p.592). However, she also 

proposes that it is worth making a discussion of the findings in the literature review about 

involving the term social network theory as it is ambiguous and unclear. 

Interest in social network theory as a theoretical approach has been increasing since around 2000, 

although the trend of application of social network analysis use has tripled between 2003 and 

2006 compared to between 1999 and 2002. Also, there is a substantial body of recent research 

that demonstrates the use of the key phrase "social network theory" as distinct from the phrase 

"social network analysis". However, much more interesting is to show how the application of 

these concepts demonstrates the movement of research from seeing networks only as "a set of 

objects (e.g. individuals, groups, organizations) linked by a set of relationships" (Tichy et al., 

1979, p.507), toward a "more relational, contextual and systemic understanding" (Borgatti & 
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Foster, 2003, p. 991). In other words, as explained Schultz-Jones, the social network research is 

shifting from a primary importance in understanding the structure of networks to understand ing 

the information environment in which they reside and the analysis of information and results that 

are created as a result of the network structure and function. This concept is particularly useful 

for this empirical research because a perspective of social network theory provides an 

explanation for how the phenomenon behaves, and using tools from social network analysis 

investigates the characteristics of the network in order to postulate the relationships with a range 

of outcomes. 

Key Concepts 

Three key elements are outlined in this section: brief history of social network analysis, features 

of the social networks, and the effectiveness of social network analysis in measuring complex 

systems.  

The beginnings of Social Network Theory come from the late 1930s when socio-metric 

measurements were formulated and studies in dynamics of social groups were developed, led by 

Moreno and Jennings. In the 1960s the first classical books from different groups of UK 

anthropologists (see also Barnes, Bott, Boissevain, and Mitchell’s works at Manchester) and 

some sociologists in the EEUU appeared (see Harrison White’s works at Harvard University) 

(Valente, 2010). Granovetter in 1973 and his reaffirmation in 1983, concludes that “the most 

pressing need for further development of network ideas is a move away from static analyses that 

observe a system at one point in time and to pursue instead systematic accounts of how such 

systems develop and change” (p.229) (Freeman, 2004; Granovetter, 1983). Later, in 1995, Remer 

focused not only on the study of group behaviour but also related it to the results; he postulated 

choosing results that are reflective of the interpersonal connections between individuals and ties 

is relevant in determining the behaviour of the network (Schultz-Jones, 2009).  

Social networks are the result of interactions between "actors", which can be individuals, teams, 

organizations or units of a company. The interactions between them are represented by elements 

such as communication, influence and affection or trust. Studies analysing social networks are 

descriptions of how the actors are interrelated, but a second line of analysis seeks to understand 

how these patterns of interaction could generate different patterns of performance. The studies 

in this area tend to be observational, which typically collect data through questionnaires or 

interviews. We are also able to study all or part of the network, such as the network that exists 

around a particular actor (called an ego-network). One of the main utilities of network analysis 
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is represented in the possibility of viewing graphically the ties between actors and calculat ing 

the network’s characteristics through different software packages on the market, which adds 

rigor to the analysis. (Adamic & Adar, 2005; Bonacich, 2008; Borgatti, Mehra, Brass, & 

Labianca, 2009; Carrington, Scott, & Wasserman, 2005; A. J. O’Malley & Marsden, 2008). 

Usually, the description of the network characteristics comes from mathematical statistica l 

analysis, which is measurable through indicators that will be discussed in the methodology 

chapter. 

 

A final key concept outlines the relationship between SNT and Complexity Theory. Some 

scholars have supported that SNT is a nonlinear approach, as it searches to explain complex 

phenomena focussing on the characteristics of the interactions (Hammond & Glenn, 2004). The 

differential point with other approaches is that SNT analyses data from the interactions of the 

actors rather than using independent behaviours of the actors. SNT refuses assumptions such as 

“social behaviour is the sum of individuals’ behaviour”. This highlights the importance of 

determining patterns of interaction that define ways to transfer information between actors 

(Sozen, Basim, & Hazir, 2009).   

 

The contributions of the Social Network approach for the current study are summarized as 

follows. Studying human interactions using this approach helps to define the study network in 

terms of a group of collaborating health professionals that are related to each other for the same 

goal. This approach also suggested a network method focuses on the relational linkages between 

actors based on graphic techniques. Through this approach, visualization and quantitat ive 

measurements allow identification of the relationships between actors and determination of 

patterns of interaction describing patterns of communication that shape patterns of collaboration, 

knowledge transfer and influence. Finally, using this approach ensures good quality results as 

this approach focuses on interactions as a whole rather than the characteristics of the actors 

themselves; a nonlinear approach that is consistent with this complex context.  

 The next section shows empirical evidence of the social network approach in an organizationa l 

context, but particularly the healthcare sector. In order to do that, it will address two main 

questions: how networks might affect outcomes and how factors might affect network 

development. I have selected from the literature results from empirical and theoretic studies in 

an organizational context and some from the healthcare sector as well. 
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2.3.2 Empirical Evidence of How Networks May Affect Outcomes. 

Studies on organizational social networks have increased in recent years in response to how the 

structure of interactions between actors affects outcomes. Two studies marked the beginnings of 

the social network approach in the organizational arena. A Harvard Business School group in 

the 1920s used Sociograms to diagram the structure of the social interactions in the Western 

Electric Company of Chicago (the famous Hawthorne study) and Kapfeerf́ s work in 1972 

predicted strike activity by the workers in a factory by social network data (Kilduff & Tsai, 

2003).  

In the last two decades, there has been an increase in the number of empirical studies that apply 

a social network approach in different sectors and organizations, such as biotechnology 

industries (Gordon, Kogut, & Shan, 1997; Kim & Higgins, 2007; Shan, Walker, & Kogut, 1994), 

chemical industries (Singh, 2005), financial companies (Granovetter, 2005; Jensen, 2007; Zaheer 

& Bell, 2005), and automobile, telecommunications and commercial aircraft (Carrington et al., 

2005; Nohria & Garcia‐Pont, 1991). Despite a tremendous increase in the use of social networks 

in organizations over the past decades, literature to explicitly explain the link between network 

characteristics and performance in organizational settings is scarce (Sparrowe, Liden, Wayne, & 

Kraimer, 2001).  

While in interpersonal relationships this link refers to the patterns of interaction between 

individuals and their effects on individual or team performance, from the organizationa l 

perspective the equivalent posture is to identify and characterize relationships between inter -

organizational units and how these have a significant effect on the organization’s performance. 

(Brass, Galaskiewicz, Greve, & Tsai, 2004). The scientific exploration of this topic dates back 

to the interest of psychologists such as Elton Mayo, who conducted several laboratory 

experiments to find the relationship between different working conditions and group 

productivity. Unlike sociologists, who sought to find the relationship between the task and the 

processes of teamwork, the analysis is focused on communication patterns and performance and, 

in the early 1970s, sociometry and graphic representation were used to find relations between 

players in a team (Cummings & Cross, 2003). 

At the organizational level, relationships with others affect performance, especially when the 

interactions involve the acquisition of new knowledge, experience and valuable resources. On 

this point, it should be noted that interactions could facilitate or restrict access to these resources, 

resulting in a positive or negative impact on performance and results (Ibarra, 1992). Sparrowe 
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(2001) illustrates how in a study conducted in 5 different organizations (public university, 

manufacturing firm in the construction industry, a distributor of industrial products and two 

production plants), actors in the middle of the network (high centrality measures) were associated 

with control over resources and other actors, because actors located in this position may choose 

different alternatives from a large number of individuals when exchanging resources. 

Additionally, he found that when there are members involved in collaborative behaviours and 

helping other employees, the effect on performance is positively associated. 

Recently, Cross and Cummings (2004) put forward a study in two different companies, a 

petrochemical and a consulting firm. The analysis of the study led to understanding the 

relationships between ties, networks and performance. The measurements confirm Sparrowe's 

findings about the effects of the centrality or importance of actors in a network and the 

relationship with performance. He also found how efficiency and effectiveness are favoured by 

cooperation in closed networks, and how relevant information and solve problems are obtained 

from players that show power (Cross & Jonathon, 2004).  

In the same vein, Mehra’s (2006) study in a U.S. financial organization analysed 88 working 

groups, and it was confirmed teams and leaders with high performance were located centrally 

among groups within the network. Among the most representative findings, direct and indirect 

links provided access to people who provided support and resources to those who were able to 

mobilize within their networks. Researchers have raised important questions in this area, 

particularly relating to how to build ties or links within and outside of their network, according 

to the limitation of resources (time and energy). As leaders are actors with power, building more 

ties outside may put at risk the group as a result of the time and energy invested. While 

recognizing that no formal ties facilitate learning and support, managers and directors of 

organizations often avoid this type of activity in the networks due to the high costs (resources 

and time involved) that are required. But, on the other hand, strategies that increase the 

identification of leaders who could provide support and advice in order to facilitate links or 

connections with low performance teams sounds logical. However, further research is important 

(Mehra, Dixon, Brass, & Robertson, 2006). 

According to the above evidence, there is an agreement that networks might affect the results, at 

least in relation to the organizational context (Balkundi & Harrison, 2006; Krackhardt, 1992; 

Monge, Rothman, Eisenberg, Miller, & Kirste, 1985; Tichy & Fombrun, 1979; Tichy et al., 

1979). Therefore, it is interesting to identify the mechanisms of how networks may affect 
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outcomes. The purpose of the next section is to provide evidence about possible factors that may 

affect outcomes, applied to a healthcare context. The following factors have been postulated 

from the literature review, some of them supported by theoretical models and others derived by 

empirical research using a social network approach (see Figure No 3). 

 

 

Figure 3: Factors that Explain How Social Networks May Affect Outcomes in Organizations. 

 

2.3.2.1 Collaboration 

In the last two decades, there has been unprecedented increased interest in studying inter-team 

collaboration in the health sector (Long, Cunningham, Carswell, & Braithwaite, 2013). The 

reason for this interest is based on the belief that this provides more effective and appropriate 

health services delivery (Gaboury, Bujold, Boon, & Moher, 2009; Hojat et al., 2001). 

Collaboration can be understood as a result of the complex and dynamic interactions and 

relationships between healthcare professionals. This implies collective action to achieve a 

common goal, which aims to maintain harmony and trust among those related (D’Amour, 

Ferrada-Videla, Rofriguez, & Beaulieu, 2005; Johnson, 1992; Sterchi, 2007). The mutua l 

exchange, integration and use of new ideas are immediate consequences of collaboration by 

health professionals, and this has direct effect on the processes of patient care and outcomes 

(Greene et al., 2009; Mills, 1990).  

In forming collaborative teams, the main image of a facilitator appears critical.  This is a health 

professional who aims to give clarity about the implementation of processes and continuity 

support in the managed care of chronic patients. This figure is represented by an enthusiast ic 

professional recognized by all as a "champion" who could act as an additional factor of success 

in the patients’ outcomes (Wagner, 2004). Success factors involved in positioning this figure 

could be related to the findings of researchers such as Lappe (1993), Mills (1990) and Wagner 
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(2004), who have found that professional maturity, intellectual curiosity and knowledge about 

the skills of their colleagues contribute to the level of collaboration. However, other factors such 

as the mode and frequency of communication have been highlighted in their research. Therefore, 

spending time and opportunities to share knowledge and information related to their patients are 

actions that form part of formal and informal meetings in the workplace. This is postulated as an 

independent factor for success in interdisciplinary teams (Mills, 1990; Wagner, 2004). 

The literature suggests that collaboration is one of the mechanisms used by networks to affect 

effectiveness. Collaboration is needed as it is important to transfer knowledge and information, 

and also because the interdependence of health professionals in order to deliver services for the 

complex needs of the patients is recognised. Influential actors within the network appear as 

critical sources for coordination. 

2.3.2.2 Diffusion and Up Take Information 

Health professionals constantly choose to take up or decline to take up information. Some factors 

that may affect these decisions are based on the nature of the communication process (diffusion) 

and the attributes of the recipient (Dopson, 2005). Theoretical analysis on how social networks 

affect information dissemination and up take significantly outperform the empirical evidence  

(Sales, Estabrooks, & Valente, 2010). However, it has been suggested that the formation of social 

networks affects the way in which information is disseminated or acquired.  

The choice of information is founded in psychological factors (attributes of the recipient) that 

act as possible contributors or barriers in responses to feedback. The conceptual model of Sales 

et al (2010) realized how social networks influence the dissemination of information and 

feedback. Highlighting the role of leaders in the network, the ways in which they approach the  

rest of the team through coaching, or activating and linking bridges to close the gaps between 

them facilitates or hinders the way changes are assumed and innovation is acquired.  

Diffusion of information provides an explanation for the way “champions” work as facilitators 

in local networks (general practices). Additionally, this factor could explain the psychologica l 

factors necessary to strengthen the ties between health professionals within primary and 

secondary care. 

2.3.2.3 Knowledge Transfer 

Knowledge transfer is defined as a process more than an individual attribute or choice. This 

process characterises the way in which individuals or organizations perform and mainta in 
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complex sets of regular activities in new contexts (Szulanski, 2000). For example, complex 

issues in primary care could be solved by transference of complex solutions from secondary care, 

so knowledge transfer is both relevant and a consequence of the way that groups and 

organizations seek better coordination.  

The organizational literature has highlighted this factor with strong interest. Some of the relevant 

studies date from the early twentieth century: Adam Smith (1937) described how specializat ion 

promotes experiential learning, Alfred Marshall (1920) studied how good ideas are quickly 

assumed and discussed by different groups, and Max Weber described how organizations have 

the ability to learn from experience. However, in order to understand how knowledge transfer 

occurs and affects the performance of organizations, Argote et al (2003) propose a theoretica l 

framework that integrates a number of factors. First of all, these authors discussed how individua l 

factors (at the actor level) could be differential values in processes of knowledge creation and 

retention, and how status of the leaders could predict the type of information that an individua l 

would share to the rest of the group (Argote, McEvily, & Reagans, 2003; Borgatti & Cross, 2003; 

Flodgren et al., 2011). In the same vein, a second factor highlighted properties of the interactions 

and ties between organizational units, establishing that factors such as intensity of the 

connection, communication, frequent contact and social similarity, increase the strength of the 

ties and affect, in turn, knowledge transfer (Flodgren et al., 2011; Rivera, Soderstrom, & Uzzi, 

2010; Uzzi, 1996). A third associated factor refers to the type of knowledge transferred. 

Depending on the type, knowledge will be accumulated and retained. As mentioned above, 

explicit knowledge will be easier to spread more than tacit (Reagans & McEvily, 2003), the latter 

being favoured by the richness of communication, the strength of tie and associated with a more 

observational and experimental communication (Szulanski, 2000).  

The literature has demonstrated in organizational contexts other than a healthcare context the 

relationship between the structure and the performance of the network, based on the effects 

knowledge transfer has on the system (Argote et al., 2003; Kane, Argote, & Levine, 2005; 

Reagans & Zuckerman, 2001; Tsai, 2002; Tsai & Ghoshal, 1998). While studies in a healthcare 

context have focussed on the relationship between SNS and knowledge transfer, some findings 

show that physicians do not build relationships with colleagues in external groups, so access to 

new knowledge could be truncated. Also factors that affect the likelihood of innovation adoption 

have been identified: for example, the tendency to interact with colleagues guided by the interest 

to investigate, or older or experienced doctors deciding to explore new knowledge independently 
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while younger physicians decide to consult with colleagues. In other words, physicians with 

more information have a greater propensity to share knowledge (Zappa, 2011).  

Knowledge transfer is a recognised factor that affects network effectiveness in healthcare. There 

is a strong effect of reciprocity in the interactions between doctors. Therefore, it appears advice 

and knowledge transfer are not unilateral (Keating, Ayanian, Cleary, & Marsden, 2007). 

Cooperation and advice is negatively related to aspects such as years of graduation, number of 

publications and the role of managers, probably because of the equivalence in leadership roles 

in the organization (Scott et al., 2005). Physicians’ social capital (how, through relationship s, 

physicians obtain access to resources such as information, knowledge that allows to perform 

them better) contributes to the propensity of clinicians to adopt new knowledge in their daily 

medical practice (Fattore & Salvatore, 2010; Fattorea, Frosini, Salvatorec, & Tozzid, 2009; 

Mascia, 2011). 

2.3.2.4 Innovation Adoption 

Another mechanism postulated in the organizational literature that may explain how networks 

affect outcomes, is related to the way individuals adopt innovation. This factor introduces the 

concept that networks allow access to innovation and it is available for adoption by health 

professionals connected within a network. For the purposes of this study, the definition of 

innovation is according to Greenhalgh (2004, p.582): “innovation in service delivery and 

organization as a novel set of behaviours, routines, and ways of working that are directed at 

improving health outcomes, administrative efficiency, cost effectiveness, or users’ experience 

and that are implemented by planned and coordinated actions”. 

Greenhalgh’s (2004) study has shown how organizations adopt innovation under the influence 

of other organizations using communication, collaboration and competition. These are areas in 

which Social Network Theory has been interested, in order to understand the influence of the 

networks between co-workers in organizational performance.  

Greenhalgh outlined that people are not passive actors in the innovation field, usually they seek 

experience and evaluate the significance and usefulness themselves. From an actor’s perspective, 

they approach positively or negatively but what is certainly important is that innovation adopters 

can be strongly influenced in decision making by their social networks. This is because the 

decision to adopt an innovation is not an independent action and requires collective examples or 

authority to adopt the recommendation.  
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In contrast to diffusion and uptake of information, adoption of an innovation is a process rather 

than a single event. It is marked by the way in which individuals are related to their environment 

(Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004; Valente, 1996). This factor is 

extremely important in the context of this research, as the actors involved in diabetes care 

programmes are constantly exposed to acquisition of new therapies, techniques and medications 

(that is, innovation). As health professionals can feel comfortable in applying these changes, the 

network structure and authority figures seem fundamental factors in influencing adoption of 

innovation. 

2.3.2.5 Communication Patterns 

Considering styles and patterns of communication within the network helps to develop better 

information dissemination. Recently, literature has focussed on healthcare providers’ 

communication (Gillies et al., 2001; Scott et al., 2005), seeking to analyse the exchange of 

clinical information through different channels of communication within healthcare 

organizations. This interest is centred on the idea that the structure of the networks between 

health professionals and principles of communication could be used to design better ways to 

disseminate behaviours and best practices (Benham-Hutchins & Effken, 2010; Long, 

Cunningham, Carswell, et al., 2013). Teams and their members have different communicat ion 

styles, so individuals have different behavioural tendencies to communicate (Cho, Gay, 

Davidson, & Ingraffea, 2007).  

The formation of multidisciplinary teams in chronic care programmes is a common practice that 

frames challenges in the current way for delivery of health services (Kuziemsky et al., 2009; A. 

S. O’Malley & Reschovsky, 2011). Communication within these groups is recognized as a 

successful differential because it has effects on network performance in improving the diagnosis, 

control and treatment of the disease. This basically is evidenced through the implementation and 

development of advances in communication technologies to support teamwork (Anderson & Jay, 

1985; Chung & Hossain, 2010). The communication structures are influenced by the means used. 

Communication channels determine the form and amount of information transmitted. For 

example, E-mail and even video conferences, although convenient, are not an effective way of 

communicating, particularly for those members who are not regular users of these channels, 

either because professionals have issues with the technology or do not use it often. Also, it takes 

time to give a reply to questions and this could be generating lateness in replies. The phone seems 
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to be a solution, but equally there are some barriers such as availability of the person providing 

the solutions (Kuziemsky et al., 2009).  

In terms of differences in the strength of the communication, people who usually experience life 

in different social networks could more easily start exploring social relationships compared to 

those who are socially isolated. Consequently, individuals who have more interest in initiat ing 

and maintaining social relationships are in positions of influence in the network (Cho et al., 

2007). This may explain differences in patient outcomes based on patterns of communication in 

inter-professional networks. This factor may explain why the structure of the interactions 

(communications) between actors (health professionals) has an effect on network effectiveness. 

Strong and frequent communication between actors may shape patterns of network performance. 

2.3.2.6 Coordination 

Coordination within healthcare organizations is one of the most recognized mechanisms to 

achieve better quality and efficiency in outcomes (Gittell et al., 2000; Gittell & Weiss, 2004). 

Involving multiple health professionals in ambulatory care is possible to reduce hospital 

admissions (Minvielle et al., 2010). Therefore, multiple health activities could be provided by 

more than one health professional engaged in patient care; the manner in which care is delivered 

involves serious coordination processes. In the context of this research, coordination concerns 

how the different health professionals between primary and secondary healthcare interact and 

communicate for the provision of health services to patient with diabetes (Wadmann, Strandberg-

Larsen, & Vrangbæk, 2009).  

Recently literature has focussed on the serious challenges of coordinating complex systems such 

as healthcare systems. Two issues emerge: the way organizations or programmes are 

hierarchically organized and the commitment of the workforce embedded within the culture of 

the organization, not just as a requirement of the policies that promote coordination strategies 

(Davies et al., 2006; Mihm, Loch, Wilkinson, & Huberman, 2010; Powell et al., 2008). Vertical 

hierarchical structures are still commonly used for their utility in achieving coordination in 

specialized groups. Basically, they show the interdependence across different levels of expertise, 

knowledge and the need to mark boundaries within specialties. However, comprehensive care 

services in NCDs, the emergence of informal networks, and the formation of groups representing 

multiple units (cross-unit groups) are some challenges in healthcare coordination (Gittell & 

Weiss, 2004). Studies have highlighted the commitment of health workers to coordination 

processes. Physicians have been bound to rarely come together in formal coordination activit ie s 
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(Colmorten, Clausen, & Bengtsson, 2003). As a result, patients roam the complex path towards 

care without anyone taking responsibility for their overall health situation, which impacts 

immediately patient outcomes (Gittell & Weiss, 2004; Wadmann et al., 2009).  

Inter-professional networks are a strategy that improves communication, but they need 

coordination to achieve better levels of communication and to avoid the tendency towards 

fragmented models of healthcare delivery. However, there is still a challenge to achieve 

coordination: vertical hierarchical structures of specialists inhibit coordination outside their 

network and the lack of commitment with coordination policies may negatively impact patient 

outcomes.  

The effects of coordination in network effectiveness are present at the interface between primary 

and secondary care. Diverse healthcare actions are delivered in this context. Better coordination 

between health professionals may improve the effectiveness of the network in terms of outcomes 

and behaviours.  

2.3.2.7 Successful Adaptation to New Changes 

Fast changes in organizational environments, and improvements and progress in medical 

knowledge are common characteristics in health systems that challenge the capacity to respond 

to new developments within organizations and their environment (Chen & McQueen, 2010). 

Inter-professional networks could be important determinants for successful adaptation to new 

changes (Young, Charns, & Shortell, 2001).  

Participating in networks is the way to influence professional communities and achieve 

institutional goals. Having contact with opinion leaders in networks allows for the adoption of 

opinions, attitudes, beliefs, motivations and behaviours from individuals with more expertise and 

experience (Valente, 2010; Valente & Pumpuang, 2007). Leaders are a source for current 

communication from outside to inside the network, as they have connections within and across 

other networks. Thus, for all those who are connected to those who have the power of influence, 

the ability to embrace change and adapt to new changes will be directly proportional to the force 

with which they are connected to powerful individuals. In the same vein, for those who are distant 

from leaders, both access to new information and the possibility of adopting it would be difficult 

and will take longer (Creswick & Westbrook, 2010; Creswick, Westbrook, & Braithwaite, 2009; 

Flodgren et al., 2011).  
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2.3.2.8 Summary of This Section 

Theoretical and empirical research has revealed a set of network factors that may affect 

effectiveness. Within the literature reviewed, it was possible to identify the fragmented way this 

set of factors has been developed. Seven factors may explain how inter-professional networks 

could shape different patient outcomes and adoption of new behaviours. Collaboration, diffus ion 

and up take of information, knowledge transfer, innovation adoption, communication patterns, 

coordination, and successful adaptation to new changes were defined as affecting network 

effectiveness. 

The next section will present a series of factors that are involved in network development. Some 

of them work as facilitators and other as barriers for establishment of interaction among 

professionals. This set of factors may explain how improved interactions between health 

professionals can yield better patient outcomes. 

2.3.3 Empirical Evidence of How Factors May Affect Network Development 

According to the literature review, there are some factors that might affect network development, 

based on empirical studies and other theoretical approaches (see Figure No 4). In each case, 

information related to the organizational context, particularly the healthcare sector, is provided. 

 

Figure 4: Factor that May Affect Network Development. 
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2.3.3.1 Leadership 

Leadership is a critical factor for network development, because it influences the structure and 

performance of the workgroups (Borgatti & Foster, 2003). It is explained on one hand by the 

strength of the ties produced different types of outcomes (Granovetter, 1973). On the other hand, 

leadership allows access to more information and resources, so there is no doubt leaders could 

have greater advantages and opportunities in negotiation and influencing processes than the rest 

of the actors within the network (Burt, 2004).  

Leadership is a factor that has sparked intense interest in the context of social network research, 

and there have been three key moments and research approaches. The first studies date back 

1940 to 1950, and investigate the centrality in communication and how it relates to the emergence 

of leadership and group effectiveness. A second moment started three decades later, which 

focused on the Leader Member Exchange (LMX) research on the content of the subordinate 

relations with leaders and how they can influence the performance, commitment and satisfact ion 

network. A third moment has been inquiring about how the central positions in informal social 

networks are related to leadership effectiveness and individual influence and performance. 

(Mehra et al., 2006; Turrini, Cristofoli, Frosini, & Nasi, 2010). 

Under this last movement, the concept of leadership networks appears in the literature. This 

introduces the concept that leaders provide resources and support to the network, and increase 

the scale of impacts both individually and collectively. Borgatti and Foster (2003) have focused 

their analysis on this concept and they proposed to categorize leadership networks in four levels, 

as shown in Figure 5. 

 

Figure 5. Types of Leadership Network. Based on (Borgatti & Foster, 2003) 

This is relevant for this study, because the players involved at the primary and secondary care 

interface participate interactively and simultaneously in each of these categories. A diabetes 
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chronic care programme moves between Peer Leadership Network within their own 

organizations (general practices) and Organizational Leadership Network through the formal and 

informal arrangements between system actors that advocate an integrated care. The effect of 

informal interactions between actors, outside their organizational boundaries, means that a 

Collective Leadership Network appears in this context. It seems very important to define 

networks based on leadership networks, as this provides a useful concept for definition of the 

network boundaries. 

Focussing on leaders is important because the role of leaders is to create systems that allo w 

dissemination of information and innovation on best practices, and allowing others to adapt to 

these practices in ways that are easier and more useful to them (Mehra et al., 2006; Plsek & 

Wilson, 2001). Leadership is an important factor for the adoption of innovation and 

accommodation in turbulent situations. It is explained by how the opinion leaders and social 

contagion affects the adoption and diffusion of new products (Aral, 2011). In the health sector, 

an empirical study showed how ties within physicians’ networks affect the spread of adoption of 

new pharmaceutical products. Social identity emerging from the network makes people act 

positively to an adoption, which adds to the opinion of leaders in the core of the network and 

increases the speed of the adoption of an innovation. That is, leaders who are innovative and 

have more social influence make it easier for that network to adopt innovation. Physicians who 

regularly prescribe medication, or at least more frequently than the rest of his/her colleagues, are 

a credible source of information because they are consistent with their argument. However, they 

also demonstrate great experience and therefore they can give recommendations based on their 

experience. Heavy users have more influence than light users, a fact which is relevant in this 

context because there are different levels and frequency of contact with diabetic patients and 

access to a wide range of treatments (Lyengar, Bulte, & Valente, 2011).  

The second example demonstrates leadership and how it helps shape a network. This study was 

conducted by Galaskiewicz and Shatin (1981), who demonstrated cooperative relationship s 

between personal networks and leadership effects in turbulent and uncertain situations. 

Organizational leaders use their connections and their status in the group to minimize uncertainty 

and the effects of a turbulent environment. Organizations tend to share with each other if its 

leaders have established relationships within them. For example, the information sharing within 

organizations will be easier when their leaders maintain interactions with each other 

(Galaskiewicz & Shatin, 1981). 
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Two additional aspects can support the idea that leadership is a crucial factor in social networks. 

Leaders differ from the rest of the members of a network based on the skills they possess and 

their results. However, a marked difference can make the other members feel disenfranchised 

(Sparrowe & Liden, 1997). Therefore, a leader's skills can act as both facilitator or barrier for 

the following three factors within the network: linking, perceived similarity, and leaders' 

expectations regarding members (Sparrowe & Liden, 1997). A second aspect relates to the 

opportunities offered by the network structure. In the absence of relations between individua ls 

in a network,  competitive situations, negotiation or coalition could be a potential opportunity to 

make new interactions (Burt, 2004). In contrast, redundant contacts, established between those 

who share information in focus groups, have the possibility of forming coalitions in the easiest 

way. In this way, it can be better understand the differential roles of mentors and leaders: mentors 

should provide psychosocial support and career enhancement, while leaders should provide 

resources and effective ways to achieve the goals. 

For health systems, leadership development is an important target for the improvement of 

relations between primary and secondary care (Kvamme et al., 2001; Long, Cunningham, Wiley, 

Carswell, & Braithwaite, 2013). The ways researchers have studied the effects of leadership in 

social and organizational networks have been reviewed for the effects and consequences, as well 

as for identifying situations that can facilitate or hinder network formation. Doctors, who hold 

leadership in the network, have greater centrality and prestige. In hospitals, where decisions must 

be made by multi-disciplinary teams composed of doctor-nurse-manager, it became evident that 

physicians occupied a more central position and therefore had more influence (Boyer, Belzeaux, 

Maurel, Baumstarck-Barrau, & Samuelian, 2010). A study conducted in Australia in two distant 

health organizations assessed indicators of centrality and popularity for over three years. The 

central positions in these two institutions were occupied by higher hierarchy and they enjoyed 

greater popularity. The actors located in the central positions of importance and recognition also 

clearly strengthened their positions during the time of evaluation. In cases where staff left, it was 

evident that the network configuration changed, and informal ties between the actors were crucial 

to generating a new stability and recovery in the network (Lewis, Baeza, & Alexander, 2008). 

2.3.3.2 Trust 

Trust and respect are two key features in creating collaboration between team members and are 

critical factors affecting the strategic decisions made by each professional about how to 

collaborate with whom and at what level (Berwick, 2003; McDonald, Jayasuriya, & Harris, 

2012). Trust is defined in a context in which a person is willing to be vulnerable to another, 
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which is particularly useful to understand when it involves integrating health teams (Lanham et 

al., 2009).  

In medical disciplines, trust is supremely important because it provides professional assurance 

in handling confidential information for both the patient and colleagues. Additionally, it gives 

certainty that health professionals are working in a suitable team and all of the players have the 

skills and qualifications needed to participate within the network (Heiligers et al., 2008). In other 

words, trust is the way to reduce uncertainty and risk in collaborative health teams. Trust is 

related to competence, professional identity and respect, which are developed in time (McDonald 

et al., 2012). Network members often report great trust and respect for their leaders, who are 

perceived as influential actors and take central positions demonstrating greater information 

sharing (Sparrowe & Liden, 1997). 

Efforts for building networks in healthcare focus on developing and maintaining respect and 

trusted ties between health professionals, as these can improve patient confidence in the care 

they receive. This was illustrated in a recent study on diabetes care, where diabetes specialists 

play a role in assisting general practitioners to develop competence and confidence in using new 

knowledge in diabetes care. Therefore, it was possible to increase patient empowerment and 

patient involvement in treatment decisions derived from the strong relationships between health 

professionals (Brez et al., 2009). 

The benefits of trust have been seen in the transfer of knowledge. Because knowledge transfer 

is a voluntary and individual behaviour (Chan Kim & Mauborgne, 1998), individuals feel more 

confident to share their concerns and receive feedback in trusted teams (Wang, Ashleigh, & 

Meyer, 2006). An example of this was seen in a study which showed trust within a telemedic ine 

team meant they were more willing to have difficult discussions and learn from success, failu re 

and errors (Lanham et al., 2009). 

2.3.3.3 Power 

Power has been classically described in the context of who has the formal authority for decision-

making and control of resources. It has also been defined in the symbolic context as the ability 

to control ideas. Within the networks it is common to see an unequal distribution of resources, 

which induces an unequal distribution of power. Therefore, there is a need to establish 

interactions and agreements in order to access resources and ideas, particularly for those with 

less power (McDonald et al., 2012; Simpson, Markovsky, & Steketee, 2010). For that reason, 
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power and influence are important when making coalitions, as those occupying central positions 

within the networks must be perceived as more influential (Sparrowe & Liden, 1997). 

Relationships between health professionals represent an opportunity to see unequal distributions 

of power. Within inter-professional networks, power is emphasized in conflict and in tactical and 

strategic interactions. Power is used to solve disputes and conflicts. Therefore, it is important to 

establish authority, influence and collaboration (McDonald et al., 2012; Nugus, Greenfie ld, 

Travaglia, Westbrook, & Braithwaite, 2010). Physicians traditionally defend their autonomy and 

professional independence within inter-professional networks and multidisciplinary teams, 

which implies conflicts. One of the possible ways to avoid conflicts among professionals is to 

look for similar individuals and establish cooperative relationships within their own 

organization, and reduce collaboration with professionals outside their network in order to reduce 

conflicts. For example, some general practitioners prefer to improve their skills and knowledge 

in diabetes within the health practice and avoid collaboration with professionals from other 

organizations so as to prevent conflicts, which may represent an obstacle for building interactions 

within the interface between primary and secondary care (McDonald et al., 2011).  

Consciously or unconsciously, GPs and specialists interact through established rules based on 

power. The power is based on the knowledge they have, but also, of course, the income received 

and shared workspaces. Specialists are located with greater prevalence in hospitals, which are 

uncommon places for general practitioners. However, GPs have a greater knowledge of the 

patient, about their environment and factors affecting them, and a closer relationship with 

patients over time. This contrasts with the expertise of specialists. Derived from this, it is 

common for patients to seek the GP so they may be explained new procedures or treatments or 

simply because of familiarity. This balance of power means specialists are seen to determine the 

course of treatment, but general practitioners are responsible for tracking achievement or 

improvement in patient outcomes. This balance determines, to a great extent, how relationship s 

are strengthened between specialists and GPs (Piterman & Koritsas, 2005). 

2.3.3 4 Proximity 

Proximity refers to the physical distance between individuals. This distance classically is 

measured in units such as meters or miles. The term is usually known as "physical distance", 

"collocation" or "dispersion". But this concept has come to be modified over time, as this feature 

has been the subject of considerable research in recent decades.  Therefore, now measuring 

distance between individuals is made from three perspectives: through linear, functional and 
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psychological approaches (Monge et al., 1985): The linear distance between people is confined 

to the analysis of the places that facilitate interaction, such as meeting rooms or hallways. 

Therefore, it is suggested at this level that the analysis is made on the potential interactions that 

can occur in this spatial context. On this point, some researchers argue that the distance promotes 

the opportunity to strengthen the interactions, which then creates the opportunity to know each 

other and know their potential. Organizationally, it is well known that increasing the density of 

interactions between co-workers increases the satisfaction and decreases the stress in role 

performance (Monge et al., 1985). From a functional perspective, an enormous amount of 

research has shown how the functionality of the workplace affects the structure of the network; 

the transport times to the workplace or between workplaces, placement of stairs and orientat ion 

of doors, among others, may affect interactions between individuals. 

The third perspective is a psychological approach. Rather than focusing on the physical distance 

or characteristics of the spaces and boundaries, this perspective argues that, in spite of the 

existence of physical closeness, you may not have psychological closeness. That means there is 

an additional motivation to the existence of a physical closeness pressure. This would explain 

why co-workers who interact daily have more proximity than those offered by physical distance. 

Empirical evidence has shown that, in organizations where communication opportunities occur 

more frequently, this will occur. Individuals who share the same business unit, assumptions, 

email communications, regular meetings or teleconferences radically increase interact ion 

options. Therefore, technological advances promote options and opportunities for 

communication between individuals, which enhances interaction (Monge et al., 1985; Rivera et 

al., 2010) 

In fact, the approach is given by the trust and familiarity each individual feels, over another. 

Therefore, those who feel psychologically closer to others will be more apt to interact (C. Jones, 

Ferreday, & Hodgson, 2008). Additionally, the frequent presence of individuals in the network 

(identification of the person in daily routine) increases attention, social impact and familiarity. 

This means that regular interactions between actors facilitates the identification of people and 

increases the opportunity for more interactions and responses (Kiesler & Cummings, 2002). One 

of these ways is provided through face-to-face discussions., These are high impact sources of the 

way individuals establish links and group identity and are one of the strongest tools to achieve 

coordination between workgroups (Kiesler & Cummings, 2002). The effects of such 

relationships have a direct effect on the information shared and retained. Spontaneous 

communications, and often informal communications, are critical success factors to improve the 
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strength of the ties. In this way, if we want to communicate complex information between 

individuals, the best way is through having strong interpersonal ties. Tools should be designed 

to facilitate strengthening of ties to obtain better knowledge transfer (Hansen, 1999; Kiesler & 

Cummings, 2002). Doctors and nurses need to discuss patients’ issues regularly. But just sharing 

patient information is not enough (Benard, Lewkowicz, & Zackladt, 2006). The medical 

practitioners require informal social activities that involve face to face interactions, as these have 

substantial effects on the formation of linkages and in building an environment for complex 

knowledge transfer (McPherson & Smith-Lovin, 1987).  

It has been discussed how professional proximity is positively associated to making interactions. 

Additionally, empirical studies have shown that proximity in the work place also increases the 

establishment of informal interactions; that it is interactions not related to job task but those 

which are related to advice and guidance (Keating et al., 2007). What is also clear is that 

geographical proximity also plays a major role in establishing the network interactions. The fact 

of working in the same institution, belonging to a practice geo-referenced to the same hospital, 

promotes positive professional relationships with others in the same geographic area or medical 

institution (Mascia, Cicchetti, Fantini, Damiani, & Ricciardi, 2011; West & Barron, 2005). 

Proximity plays a crucial role for general practitioners in cooperation and in seeking specialis t 

medical advice from specialist who are geographically closer. Surprisingly, studies have shown 

this is the opposite for nurses (West & Barron, 2005; Zappa, 2011).  

2.3.3.5 Social Cohesion 

Closer relationships are more easily found between similar individuals than dissimila r 

individuals, which has an effect on the cohesion of groups and the individuals’ propensity to 

conform to group norms. Positive effects and friendship are factors that often characterize 

cohesive relationships (Sparrowe & Liden, 1997). Social cohesion has attracted the attention of 

researchers and psychologists, and there is an increased volume of literature on this topic. 

Conversely, this has led to the proliferation of definitions and hence a difficulty to combine them. 

Psychological definitions of social cohesion emphasize the attitudes and behaviours of 

individuals, so it is defined as forces that attract individuals into groups in which they are 

immersed, and cohesion is the resultant force of individual attraction forces (Friedkin, 2004). In 

social network theory, cohesion refers to the social proximity or strength of connections between 

nodes (Borgatti & Everett, 2006). 
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It has been postulated that social cohesion should have a positive impact on knowledge transfer, 

basically because individuals would be more likely to involve time and resources in working 

with others. That would mean amending the cohesion motivation of individuals to share with 

colleagues and co-workers. Cohesion affects the way in which people socialize within the circle, 

the way they produce, the way they assume group norms, and, of course, their levels of 

cooperation (Ingram & Roberts, 2000; Reagans & McEvily, 2003; Turrini et al., 2010; Uzzi, 

1997).  

Empirical results have not been very conclusive, but it is still accepted that cohesion increases 

the amount of knowledge gained during transfer across units, contributing to innovation 

(Tortoriello, Reagans, & McEvily, 2012). The health professionals also prefer to organize into 

small groups, with predominant homophily (Meltzer et al., 2010). This is a definite fact to model 

and understand how to set the diffusion of knowledge and cooperation between units in hospital 

organizations. In fact, flows of information and how they are associated with health professiona ls 

in clusters is a positive relationship, where there is no degree of hierarchy and all are treated as 

equals, with no evidence of centrality in any of the actors in the cluster (Zappa, 2011). 

Additionally, what stands out is the establishment of these small groups of interaction in order 

to take decisions, as structured groups of collaboration (Scott et al., 2005) 

2.3.3.6 Social Capital 

As a concept exported from sociology to other disciplines, from the early 1960s the concept of 

social capital has been given to a wide range of applications (Portes, 2000). This term is used to 

describe the benefits that come from interactions with a particular group of actors (Kilduff & 

Shipilov, 2011). Therefore, a higher density of interactions among members of a social system 

can generate increases in social capital (Coleman, 1988). Although this concept takes various 

positions depending on the context, it is clear that all have in common how aspects of SNS 

facilitate the actions of the actors within the structure. This is especially true for organizations 

that create and share tacit knowledge through collaboration among their members (Nahapiet & 

Ghoshal, 1998). Bonding and Bridging are concepts originated in studies of social capital and 

describe subtypes of connectivity and denote connections between members and with other 

different types of groups (Putnam, 2001). These ideas which were later assumed by social 

network analysis and now are called brokerage and closure respectively (Burt, 2005). 

Tsai and Ghoshal (1998) studied the effects of social capital in the functioning of organizations, 

specifically how this contributes to the organization's ability to create value. The research 
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environment was a multinational organization in the electronic sector. Data from questionnaires 

answered by unit managers and measures of social interactions through sociomatrices and using 

network analysis were used. A Betweenness index was measured for each business unit and 

indicated not only the importance of social capital to create value in the organizations, but also 

that social relationships motivate productivity, sharing and combining efforts to promote 

innovation (Tsai & Ghoshal, 1998). Most recently, a study by Emmerik et al (2011) examined 

how the role of interpersonal relationships and social capital in organizations affects the learning 

behaviours of teams, and therefore the effectiveness and efficiency of work units. The teams are 

considered the basic units of an organization and the effectiveness and efficiency are indicators 

that represent the capacity of the equipment. Their findings confirmed that a team's learning 

behaviours are associated with social resources (such as expertise, knowledge gaps, and other 

skills from the team experience and education) as well as the team's performance (Emmerik, 

Jawahar, Schreurs, & Cuyper, 2011). Although the association between social capital and 

outcomes in their results is apparently direct, Oh et al (2004) demonstrated that the sum of 

individuals' social capital in a team can generate greater effectiveness, but this can be 

counterproductive to performance (Oh, Chung, & Giuseppe, 2004). 

2.3.3.7 Similarity 

Similarity is a quality which has been studied in social and organizational networks, and is 

understood in the social network approach as homophily. This translates to interactions between 

similar people (Rivera et al., 2010). The dimensions that are studied in the concept of similar ity 

are: gender, age, education, social class, occupation and prestige, among others (McPherson & 

Smith-Lovin, 1987). The motivation to study homophily in social networks is based on similar ity 

allowing for better forms of communication, and favouring trust and reciprocity in the 

interactions (Blau, 1964; Homans, 1966; Wasserman & Galaskiewicz, 1994). 

The Ibarra (1992) findings have shown that there are differences in homophily between genders. 

Men establish more homophily (tendency to form social relationships with persons of the same 

sex) than women. This could contribute to the exclusion of women in the distribution of 

responsibilities and tasks in organizations. In addition, the study found that women are likely to 

benefit from the development of links with male colleagues (Ibarra, 1992). Recently, Regans 

(2011) emphasizes the importance of similarity and propinquity to produce strong connections 

between people. The study in 5 public schools found that the strong interactions between teachers 

occur among those who have similar ages. 
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In terms of similarity in education and occupation, there is a general consensus that cooperative 

ties between individuals and community organizations are activated more easily among those 

with similar backgrounds (Galaskiewicz & Shatin, 1981; Louch, 2000). In the same way, a study 

conducted in Belgium in 195 regional social services showed that there is a strong effect between 

similarities. That is, organizations that offer similar services cooperate in a greater way. They 

have more customer referrals, formal and informal cooperation and share more information. The 

explanation that they give for this kind of behaviour is homophily; similar services organizations 

with common interests, common needs and a common culture allow communication to be more 

freely made (Bruynooghe, Verhaeghe, & Bracke, 2008).   

The tendency to establish relationships with similar people is a prominent feature among health 

workers. Doctors are associated with sharing information and experience with those who share 

similarities, particularly those who are external to their network. They are indeed more likely to 

participate in teams with people of the same age and who share the same workplace. Regarding 

training, doctors prefer to interact with colleagues with the same specialty rather than specialis t 

doctors from others disciplines in the same network (Zappa, 2011). It was also clear that 

experience has a greater influence on forming interactions than gender (Keating et al., 2007). 

However, by combining the gender variable with profession, it is evident that men's networks in 

the hospitals: are mostly composed of male doctors; and that male doctors easily establish 

relationships with female managers who are additionally doctors, while medical women prefer 

ties with female nurses (West & Barron, 2005). Referring to the specialties and ease to integrate 

with other colleagues from different areas of expertise, there is a negative relationship. In a study 

in a hospital in Chicago, it was clear that doctors prefer to build relationships with colleagues 

from similar specialization, and sub-specialists are most isolated in the network and they have 

the most challenges to integrate with other professional groups. General practitioners and 

internists that handle more general knowledge more easily establish relationships (Meltzer et al., 

2010). Indeed, it has been documented that homophily is more pronounced in doctors, followed 

by nurses and health managers (Scott et al., 2005).  

An exception to the homophily, is represented in the multidisciplinary work teams. Although, it 

is clear that the study of the phenomenon of interdisciplinary work is a developing subject. In 

the health sector, where integrated multidisciplinary working groups include not just medically 

related disciplines but also administration, there is a lack of further study. Both Cott (1997), 

studying groups of doctors and nurses, and the contribution of Aboeleta et al (2007), in 

multidisciplinary groups assessed by SNA, have sought to understand how interactions are 
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manifest between actors from different disciplines over time and assessed the patterns of 

connection between the members. The analysis was made between two different time periods 

and it was evident that the size, density and network centralization increased over the time. 

Therefore, members became increasingly familiar with each other and this made the information 

flow in an easier way. Also, related to centrality, it was evident that there was more cohesion in 

the structure of the organization, and distant interactions at the beginning were centralized over 

time. Initially, the medical and nursing disciplines took leadership but, over time, other 

disciplines began to centralize and take more leadership. This suggests that there is heterogeneity 

in the dominance of disciplinary groups (Aboelela, Merrill, Carley, & Larson, 2007; Cott, 1997). 

Seven factors were linked to network development. Some of them act as facilitators, while others 

as barriers, to improving interactions between actors. These factors emerge from theoretical and 

empirical research, and they may explain the way inter-professional networks at the interface 

between primary and secondary care are developed. However, it is necessary to research in depth 

on the mechanisms that may explain these effects and also contextualize the setting of the present 

study.  

2.3.3.8 Summary of this section 

Social network theory is useful to understand how health workers interact in their environment. 

The application of a social network perspective to the health sector is present in different 

disciplines (A. J. O’Malley & Marsden, 2008). In the last 5 years, its application has become 

more frequent and varied in the study of social interactions. Findings are important in 

epidemiology and the relationship between social networks and spread of infections such as HIV 

and avian influenza (Bittencourt & Kliemann Neto, 2009; Emlet, 2010; Lee, Tam, Ho, & Wong, 

2009; Li et al., 2011; Natale et al., 2011; Vincent et al., 2011; Wylie, Shah, & Jolly, 2007). Other 

studies have focussed on relationships between the genome and the presence of diseases such as 

cancer (Dellinger & Bolard, 2010; Gardy et al., 2011; "Genomics and social network analysis 

team up to solve disease outbreaks," 2011; Hicks, Fitzsimmons, & Polunin, 2010). Other 

researchers have turned their attentions to the knowledge structure and performance of medical 

information systems (Anderson, 2002; Benham-Hutchins & Effken, 2010; Jeong, Lee, & Kim, 

2010). Further studies have analysed smokers' behaviours (Ayers et al., 2010; Mercken, Snijders, 

Steglich, & de Vries, 2009; Mercken, Snijders, Steglich, Vertiainen, & De Vries, 2010), observed 

habits of alcohol and drugs consumption (Ali & Dwyer, 2010; Coronges et al., 2011) and 

followed trends in contraceptive use (Valente, Watkins, Jato, Van Der Straten, & Tsitsol, 1997). 
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However, the application of a social network perspective to study how inter-professional and 

organizational interactions might affect outcomes needs more empirical evidence. The recent 

review of literature suggests that currently the analysis has focused on reviewing the 

characteristics of the structure of health professional networks within and across organizations 

and work units. The present research adds knowledge by studying the SNS within the primary 

and secondary care interface, but also it is studying the relationship between the social network 

characteristics and effects on patient outcomes. Additionally, using this approach will contribute 

to clarifying how health workers might build networks between primary and secondary care. 

From the social network perspective, how social networks might affect outcomes and how 

factors might affect network development is suggested. However, a study on the interface 

between primary and secondary care is needed to understand how interactions between 

generalists and specialists are developed.   

2.4 Building a Theoretical Framework 

Identifying how social network characteristics among health professionals may affect patient 

outcomes is the central question of this study. To find this relationship, it is essential to construct 

a conceptual model in which research questions emerge. The elements that make up this 

conceptual model are grouped on the basis of three categories. First are the elements to 

understand the context in which interactions between professionals take place. Second are the 

elements that describe the characteristics of the interactions, and third are the elements that give 

theoretical explanation of how social network characteristics affect patient outcomes. 

As was explained in section 2.3.1.1 and 2.3.1.2, Organization Theory defined the structure of the 

healthcare organizations and General Systems Theory has supported the concept that health 

systems are complex systems and explained the consequences of assuming this perspective. 

Systems theory provides the framework to define a "system" as a concept. Additionally, it helps 

to define and identify the importance of relations between the parties and understand the 

characteristics that frame this complex system (Jordon et al., 2010; Skyttner, 2005). Social 

Network Theory provides the theoretical concepts on how factors might affect social network 

construction. Finally, Organization Theory explained how culture and coalition are perspectives 

to interpret interactions between individuals within organizations, which is reinforced by Social 

Network Theory principles (Figure 6).  
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Figure 6: Theories of the Research Model. 

 

The contributions of these three categories were outlined separately in sections 2.3.1.1, 2.3.1.2 

and 2.3.1.3. However, by combining these three theories into a health systems setting, and 

particularly within organizations that are part of the integrated care in diabetes, we obtain three 

subsets of principles upon which the conceptual model for this study is built. The scope of the 

research questions also emerges: healthcare as a complex system, organizational social network, 

and healthcare as a complex network system. 

2.4.1 Healthcare as a Complex System 

 

As shown in Figure 7, the product of the intersection between systems theory and organizationa l 

theory creates the concept of healthcare as a complex system, a fact which the literature review 

emphasized in section 2.3.1.2. What I like to highlight in this section are the implications of 

adopting this principle for this study: 

Asserting that the health system is complex implies that we are aware of the infinite variability 

of interactions that arise between the parties concerned. This variability is given in various forms 

and levels of interaction. Actors, the health workers, are organized in general practices and 

provide services, but they not only have variability within their roles but also across the sector. 

As this diversity is needed to establish differences in the quality of interactions, this plays a role 

in determining how the problems that arise in their world and the events that characterize this 

sector are resolved. 



 
 

50 

 

Figure 7: Healthcare as a Complex System 
 

Thus, a linear approach could lead to erroneous analysis in such studies. Reducing the 

characteristics of the interactions between actors involved as an average case is not the solution 

that this study raises. This research considers the role each member plays in the network, and so 

it cannot be reduced to the simple evaluation of the deviation from the average of the group. The 

implication of this principle has affected the way of conceptualizing the analysis of interactions, 

and also influenced the methods used to analyse the interactions between actors. 

2.4.2 Organizational Social Network 

From the intersection of organizational theory and social network theory come the linked effects 

of information flow and the characteristics of how networks interact within organizations (see 

Figure 8). The implication of this intersection is seen in the definition of the interface and the 

structure of relationships that make up that network. For this study, it is important to note that 

the interactions between actors are seen as a resource sharing which occurs at different levels or 

interfaces. 

The interfaces are only the limits within which interactions take place. The importance lies in 

the ability to influence and to be influenced, so this intersection takes into account the 

consequences of interactions between actors. With this emphasis, there are relationships between 

different organizations in one sector or system, relationships between units that make up an 

organization, and relationships between people who are connected to the organization. 
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Figure 8: Organizational Social Network in Healthcare. 

 

This perspective highlights the human way of understanding organizations: this approach 

examines the social behaviour of the actors, who are nothing but the representation of human 

nature (Kilduff & Tsai, 2003; Tichy et al., 1979). 

In a health systems context, this approach allows us to understand how system components 

interact. In this study, this view allows us to analyse the interactions among the organizations 

that comprise the interface between primary and secondary care. This is done by identifying the 

characteristics of social networks among health professionals that are involved in this interface 

and then identifying the relationships or effects on their results. 

2.4.3 Healthcare as a Complex Network System 

This concept arises in the intersection of social network theory and systems theory (see Figure 

9). It is a perspective that attempts to see how health organizations are emerging in competit ive 

markets where collective efforts are needed to survive by offering better services or products. 

Networking is seen as the result of negotiations between actors who adjust and adapt according 

to the actions taken by others, in a free environment of hierarchical controls. It is a way to see 
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how the boundaries of the horizontal and vertical structures diversify and unify efforts to achieve 

higher levels of productivity and efficiency (Gittell & Weiss, 2004; Sandström & Carlsson, 

2008). 

It denotes the need for interaction between sector organizations to work together to provide better 

healthcare services (Weil, 2001). This is relevant for this study, which seeks to understand and 

analyse the dynamics of interactions between organizations embedded in this network. The 

healthcare system and its components (organizations) possess attributes and characterist ic s 

created a particular configuration of the structure of the network, so analysis of the structure of 

interactions within the health system network becomes important. 

 

 

Figure 9: Healthcare as a Complex Network System 
 

We have described how this study is based on the intersections of three bodies of knowledge, 

further explained how these intersections lead to consequences that are just the way to understand 

the context, introduced the boundaries of the study and commented on its implications for the 

methodological design. Finally, from these three intersections arise the main research questions : 
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What is the relationship between social network characteristics at the primary and secondary 

care interface and patient outcomes? (See also Figure 10). 

Setting this overall question for the study involves identifying the type of parameters analysed. 

On one side are the interactions and on the other effects on patient outcomes. Thus, we have 

considered three qualities of interactions as an object of analysis: the frequency, quality, and 

perceived value of the interactions as factors affecting system performance (patient outcomes). 

 

Figure 10: Theoretical Framework and Research Question 

 
These three characteristics denote interest in identifying the strength of interactions among 

healthcare professionals and the ways in which information flows through the network. 

However, the analysis is also extended to explore pathways of influence and how professiona l 

advice is generated at this interface. Who possesses the influence (leadership) and what is the 

destination? Finally, we seek to establish how this structure of network affects patient outcomes 

at this particular interface. 
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Undoubtedly, this view of the research problem allows us to focus the research questions in order 

to see the human form of health organizations. The interactions between actors in the system are 

parts denoting high prevalence and have an effect on the outcomes in an environment 

characterized by complex communication. Under this model, how patterns of inter-professiona l 

interactions at the integrated care interface might affect patient outcomes and achievement of 

goals should be elucidated. 

2.5 Conclusions and Research Questions 

The purpose of this chapter was to provide a justification of the research, identify the origins of 

the research questions and introduce the methodology adopted. Initially, the context of the 

research was described and then the theoretical assumptions were outlined. The organizationa l 

and inter-professional interaction characteristics from three different theoretical approaches 

(Organization Theory using Theory of Politics, General Systems Theory and Theory of Social 

Network) were used to build a theoretical framework from where emerged the research 

questions. 

The overall aim of this research is to identify the relationship between the network structure and 

network effectiveness, measured through patient outcomes and prescription behaviours. The 

theoretical framework helped to understand three aspects of the overall research question: first, 

outlining the consequences for the methodology assuming the healthcare context as a complex 

context; second, recognizing the importance of the inter-professional networks within 

organizations; and third, assuming that healthcare is constituted by complex networks. This 

theoretical structure allowed identification of the gap in the literature and the way this research 

will contribute.  

By exploring the complex interactions between health professionals at the primary and secondary 

healthcare interface using a social network perspective is one of the main contributions of this 

research. This has implications for the rationale of the research and also for the methodology 

designed. As a result, a first research question emerged: 

What are the social network characteristics of the inter-professional networks at the primary 

and secondary care interface? 

More importantly, a research question around this subject seeks not just to understand the 

characteristics of the ties, but also how they are associated with patient outcomes and prescription 



 
 

55 

behaviours in the delivery of healthcare services, which represents the second main contribution. 

Therefore, two research questions emerged from this framework: 

What is the association between social network characteristics at the primary and secondary 

care interface and patient outcomes? 

And what network factors may explain the association between inter-professional networks and 

patient outcomes? 

It was analysed empirical evidence supporting the structure of the interactions within inter-

professional networks may have effects on outcomes, so three additional queries emerged: 

What is the association between frequency of the interactions at the primary and secondary 

care interface and patient outcomes? 

What is the association between quality of the interactions at the primary and secondary care 

interface and patient outcomes? 

What is the association between perceived value of the interactions at the primary and 

secondary care interface and patient outcomes? 

Finally, in recognition of the importance of the social networks in the effectiveness of the system, 

this study seeks mechanisms that may act as facilitators and barriers for network development 

among health professionals at the primary and secondary care interface. The research question 

addressing this aim is:  

What contextual features might affect inter-professional interactions (as barriers or 

facilitators) between actors? 
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Chapter Three: Research Methodology 
 

3.1 Introduction 

After describing the research context (healthcare –primary/secondary care interface–), Chapter 

Two described the nature of a social network perspective and the possible challenge of applying 

this approach in this context. Conclusions from the preceding chapter were the overall research 

question and five research questions emerged from a theoretical framework. This chapter will 

address the methodology strategy under these research questions. Both my ontological and 

epistemological assumptions, as well as justification of the approach adopted, will be considered. 

The choice of a Cross-sectional design with multi-strategy research will be outlined and justified. 

An overview of the methods for data collection and analysis will be presented, as well as the 

ethical considerations. 

3.2 Research Design for this Study 

 
This section examines the direction of theorizing and the philosophical approach of the 

methodology used to address the research questions. In addition, the theoretical perspective of 

the research paradigm and the conceptual framework for the study design chosen will be 

addressed. 

3.2.1 Direction of Theorizing      

 

The purpose of this section is to define the relationship between the theory, ideas and concepts, 

as this is the foundation in defining the philosophical position of the study. The approach of this 

study looks deductive because I have examined the interaction between ideas and concepts that 

were shaped in a theoretical framework from where emerged the research problem. 

Subsequently, I have postulated five research questions with theoretical assumptions as a guide 

of the methodological direction in this study (Miles & Huberman, 1994). But in practice, this 

study uses an inductive approach, as it developed a theoretical understanding of the phenomenon 

after data was collected and analysed. That means the practical approach is a tendency between 

inductive and deductive approach rather than a quick distinction (Babbie, 2004; Bryman, 2008; 

Patton, 2002).  
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3.2.2 The Philosophical Approach 

According to Crotty (1998), the research process is delineated by four elements. These are: the 

Epistemology (the theory of knowledge embedded in the methodology –how we know about 

how things are–), the Theoretical Perspective (context of the logic and criteria –how things are–

), the Methodology (strategy or plan of action) and the Methods used (techniques and procedures) 

(Crotty, 1998; Guba & Lincoln, 1994). Therefore, this set of elements is described for the current 

study. 

This study examines the key characteristics of the interactions between individuals in a 

healthcare context. Identifying the ontology and epistemology for this research requires 

comprehending that this kind of analysis should use multiple realities as its approach (Burrell & 

Morgan, 1979). Additionally, as Bryman (2008) has pointed out, this kind of research requires 

portraying a range of quantitative and qualitative methods to study the complexity of the 

healthcare context. But one of the main issues using this approach is the risk to be rejected by 

those working in healthcare, because a particular set of methods is identified with epistemologies 

not accepted in this context (Bryman, 2006, 2008). Therefore, I have to recognise that my 

philosophical approach is guided by dichotomies between medical sciences and social sciences 

or between positivism and non-positivist epistemologies (Guba, 1990).  

3.2.2.1 Ontological Assumption 

Ontology addresses the “nature of the things” (Lincoln & Guba, 1985). Therefore, it is necessary 

to define if the world is objective and external to the researcher, or if the world is socially 

constructed and best understood through examining human perception (Guba, 1990). An 

ontological position is outlined based on two extremes on a spectrum:  a positivist position and, 

on the other side, a purely interpretative (Creswell, 2003; Denzin, 2012; Liamputtong, 2010; 

Lincoln & Guba, 1985). These have relationships with the quantitative and qualitative techniques 

that are commonly used on both sides of the spectrum (Bryman, 2008; Creswell, 2003).  

Positivists adopt the view that the world is completely objective and it is not influenced by the 

researcher. Conversely, Interpretivist see the world as fluid and fundamentally shaped by the 

person who is observing and perceiving (Crotty, 1998). I have selected a position that emphasises 

the social world as a subjective construction of humans. The meaning of this social world is a 

result of the individual’s interactions using common language in their daily life. As a researcher, 

reality is perceived and interpreted based on my own experiences and perspectives. It is more 
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orientated to obtaining an understanding of the created social world as an emergent social process 

created by the individuals concerned (Burrell & Morgan, 1979). A positivist position would be 

difficult to assume as this research deals with social interactions developed and transmitted from 

the social context and interpreted by the observer (Crotty, 1998).  

3.2.2.2 Epistemological Assumption 

Epistemology is interested in studying the nature of the knowledge and how it is acquired 

(Bryman, 2008). The main concern is “the question of whether the social world can and should 

be studied according to the same principle, procedures, and ethos as the natural sciences” 

(Bryman, 2008).  

Additionally, as Lincoln and Guba (1985) stated, the epistemological assumption must correlate 

with the ontological position. Interpretivist consider the role of the subjective understanding of 

the knowledge, particularly for understanding the social constructed realities of the participants 

in the study. That means, the interpretative approach allows analysis and interpretation of the 

data collected, to identify the association between inter-professional networks and patient 

outcomes, but also a deeper research that explains the association and identifies factors that 

influence network development. This suggests that the methodology for the current study needs 

to address different points of view of the social interaction, but also needs to be included in the 

selected methods, based on the assumption that “reality is a social, and therefore, multip le, 

construction” (Burrell & Morgan, 1979; Guba, 1990). 

3.2.3 Theoretical Perspective of the Research Paradigm 

According to Burrell and Morgan (1979), there are four paradigms for the analysis of social 

context. At the positivist/objective extreme there are functionalist and radical structuralis t 

paradigms, while in the subjective extreme are radical humanist and interpretive paradigms. 

According to ontological and epistemological assumptions, this study is positioned close to the 

subjective extreme. Additionally, the interest of this study is to provide explanations of the social 

world in terms of cohesiveness, and the basic question is concerned with the need to understand 

why the social world is maintained, rather than identify structural conflicts, contradictions, or 

focus on what is possible rather than on what is. This distinction is important as it confirms the 

need to adopt an interpretive paradigm for this research.     
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There are three implications from the adoption of this paradigm: the first concerns the 

generalization of the findings; the second focuses on the causality and linkages; and the third 

confirms that the enquiry is not value-free. 

Generalization of the Findings 

Assuming this paradigm implies that the methodology should respond for internal consistence 

and coherence, but denies the possibility of empirical generalizations (Lincoln & Guba, 1985). 

The structure and characteristics of a network are essentially dependant on the social 

construction, time and the context. Additionally, the size of the sample and the design were the 

factors that limited the boundaries of the external validity of the study, in terms of generalization. 

Transferability could be applied, according to the similar characteristics of both contexts in 

comparison. This study has described the context of the research, so others may judge the 

applicability of the findings to their context (Bryman, 2008; Lincoln & Guba, 1985).   

Causality and Linkages 

Two important principles are driven in this paradigm: first, the causality is inferred from the 

observations rather than described; and second, causal imputation arises from the relationship 

between the phenomenon of the study and the researcher (Lincoln & Guba, 1985). Assuming an 

interpretive paradigm for this study, it frames the position of understanding the complexity of 

the human interactions in the healthcare context, looking for associations rather than effects and 

explanations rather than causalities. This is the framework that established the boundaries for 

internal validity. 

The Enquiry is not Value-Free 

According to Lincoln and Guba (1985), this paradigm states that researchers must participate in 

the know. As a researcher, it is necessary to recognise the participation that involves an 

interaction between the data discovered and interpretation. As a result, this study cannot capture 

participants’ reality constructions. This study has to interpret them. Therefore, the researchers 

bring their own values to the analysis and conclusions of the research. Particularly, the 

experience and qualifications of the main researcher as medical doctor and administrator in 

healthcare sector influenced the interpretation of the participants ‘reality construction. This 

something relevant that will be addressed at the qualitative stage in more detail.  
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3.2.4 Study Design Chosen 

The most common methodological model used in social research is the Cross-Sectional design. 

Three stronger reasons were taken into account to decide upon this model. Firstly, it refers to the 

confidence to ensure fast results and better cost effective results, compared with longitudinal or 

experimental design. This design was chosen for its descriptive analysis and the financ ia l 

limitations of this research. Secondly, because the basis of this methodological model relies on 

comparing groups, using it for this study allows for the establishment of differences and 

similarities between individuals or health professions according to their network behaviours. 

Thirdly, because the analysis relies on differences in the observations at a point in time, the 

design used a passive approach for making causal inferences (Vaus, 2009).   

3.3 Research Strategy for this Study 

 

According to White (2011), a study could use multiple perspectives in order to identify the 

research problem and also to draw final inferences from the findings. In fact, he suggests that the 

application of multiple perspectives produces better outcomes than the application of a single 

perspective. In the same vein, the use of the two research strategies allows for the combination 

of the distinctive strengths of each approach (Barry & White, 2011).  

Furthermore, quantitative and qualitative methods of network research hold different dimensions 

of social structures. Social Network Analysis represents a useful quantitative model to explore 

the structure of interactions between members of a network, using network statistical analysis. 

Also, qualitative methods are needed for understanding the meaning of the structure of the social 

networks. The justification to use this strategy is based on the structure of the social structures 

encompassing different dimensions of analysis: the structure of the social network, the 

connections and the meaning associated with networks and their connections (Fuhse & Mützel, 

2011). Previous empirical research has shown the usefulness of this approach in explaining 

interactions and social network characteristics (Hallinan & Williams, 1989; Lubbers et al., 2010; 

Moore, 1990), and understanding the meaning of the network using qualitative studies (Erickson, 

1988; Pachucki & Breiger, 2010; Tilly, 2002)  

The research questions addressed in this study required a multi-method strategy. Quantitat ive 

methods were used to describe and analyse the characteristics of the interactions between health 

professionals in a defined interface (primary/secondary care). They were also used for 

establishing the relationships between inter-professional social network characteristics and 
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patient outcomes (i.e. this part seeks to know the relationship between patient outcomes and 

patterns of interaction between actors). Qualitative methods were used to address the questions 

of what and how health professionals are achieving these results. The purpose of this strategy is 

to complement and expand the many facets of the phenomenon under study (Tashakkori & 

Teddlie, 1998), through a sequential procedure which aims to develop and clarify in detail the 

findings of application of selected quantitative methods (Creswell, 2003).  

3.4 Role of the Researcher 

The story of this research begun more than 15 years ago, when I started my practice as a 

general medical practitioner in Colombia. It was common to see patients with non-

communicable diseases such as diabetes and hypertension. These people had to attend several 

appointments per year, which allowed me to establish a more personal relationship with my 

patients, getting to know their personal history and the complexities of their lives. For some of 

them their condition was well controlled, and primary care was sufficient. But others needed 

secondary care and struggled with complicated pathways of care in the health system. In 

addition to long waiting times to see a specialist in secondary care, that care could be 

ineffective. Specialists did not have seem to have enough time to know the complexities of the 

diseases, and to customize treatment based on the needs of the patient and the complexities of 

their lives such as age, income, literacy, disabilities and impairments and social network 

support. As a result those patients came back to my office seeking guidance and answers. It 

was difficult for me to interpret the decisions made by secondary care as I was not familiar 

with the protocols and drugs they used. I wanted to contact colleagues in secondary care but 

there was not information about contact details and I had some bad experiences trying to 

contact them. They seemed too busy to explain things to all the doctors in primary care. My 

frustration was increased day by day, for some of my patients the story finished on emergency 

or hospitalized as a result of the lack of adherence to the treatment.  

In the middle of 2000, I had the opportunity to work in a senior position in the Colombian 

Health Social Security. One of my challenges was to improve patient outcomes for diabetes 

and hypertension. Taking in account my own experience I focused my efforts on integrating 

primary and secondary care. I identified that one the weaknesses was the lack of a robust 

system to manage clinical information. I oversaw implementation of a clinical records 

information system shared by both primary and secondary care. We improved the referral 

process from primary to secondary care by linking it to the clinical records system. We 
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provided links for primary care to national and international guidelines for chronic conditions. 

Some patient outcomes and satisfaction increased but fragmentation remained a constant 

complaint for patients and health professionals. 

Throughout my experience as a physician and health administrator, I have had to deal with 

concepts such as specialization, segmentation and decentralization, terms that together 

characterize fragmentation of health services. Often I saw patients with chronic diseases who 

were disadvantaged by fragmentation in the diagnosis and therapeutic approach. I had 

difficulty interacting with specialists in a formal context of collaboration this was one of the 

main barriers to establishing a combined therapeutic approach. When patients did not get 

answers to their questions, treatment was ineffective from the perspective of primary care, and 

the costs of healthcare delivery were increased as a result of duplication and poor quality health 

provision. 

Cooperation among health professionals was one of the principles I learned in at medical 

school. This necessity stems from the inability of any one health professional to adequately 

address the complexity of patients with non-communicable diseases. Moving from the 

academy to the practice, I found difficulties in collaboration across the primary and secondary 

interface. This issue has become a personal priority. 

This study focused on the belief that, whilst there are multiple subjective realities, there are also 

some established theories which could explain how characteristics of the network’s structure can 

affect system outcomes (ontological approach). The philosophical approach combines the 

application of established understandings with re-interpretations of the point of views from the 

participants (Miles & Huberman, 1994). Therefore, the study should recognize the researcher’s 

key role in the research design and his beliefs about that research: “The data do not generate the 

theory - only researchers do that” (Mintzberg, 1983).  

The researcher in this study defined the spatial and temporal domain of interest and gathered 

data using descriptions of phenomena as near to the source as possible (Maanen, 1983).  

3.5 Overview of Research Methods for this Study 

As mentioned above in the research strategy section, this study has three main parts conducted 

as stages. Each stage has a set of methods and procedures (see also in Figure 10). The next three 

chapters of the thesis present, one by one, the methods chosen, in each case describing the type 
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of methods adopted, the design, participants, the procedures used for data collection, and, finally, 

the selected methods for data analysis and the results will be described. 

Quantitative methods were used in order to address four questions of the research: What is the 

association between social network characteristics and patient outcomes? What is the 

relationship between frequency of interactions at the between primary and secondary care and 

patient outcomes? What is the association between quality of interactions at the primary and 

secondary care services have on outcomes? And what is the relationship between perceived value 

interactions at the between primary and secondary care and patient outcomes? 

The selected quantitative methods seek for social network characteristics at the primary and 

secondary care interface in the first stage, and then identify their relationship with patient 

outcomes in different levels (frequency, quality and perceived value) at the second stage. The 

third stage involves qualitative methods to research in depth which factors are involved in the 

formation of inter-professional networks and how these factors might affect outcomes. It used 

semi-structured interviews to collect data, relevant literature was used in this stage in order to 

contextualize the analysis, and the analysis was performed using qualitative content analysis and 

conceptual mapping.  

3.6 Rigour of the Research 

 

Authenticity, credibility and strength are factors inferred when the rigour of a research study is 

assessed (Liamputtong, 2010). As this study is established on an interpretative paradigm, and it 

used a multi-method strategy, it is necessary to define the rigour imposed by the use of this set 

of approaches. Rigour criteria are explained in this section based on the categories defined by 

Liamputtong. 

3.6.1 Theoretical Rigour 

A study demonstrates theoretical rigour when the research questions are integrated in the 

research design, which is aligned with a theoretical framework (Crotty, 1998; Guba & Lincoln, 

1994). The research questions addressed in this study emerged from a theoretical framework 

demonstrating not just the contribution of the study, but also the foundations for the direction of 

the research design. The ontological assumption for this study has highlighted that the world is 

socially constructed and best understood through examining human perceptions.  
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Therefore, the researcher’s interpretation of the data collected is the way to build theory in this 

study. This interpretative approach is accepted as an analytical process of the study, based on the 

philosophical approach. 

3.6.2 Procedural Rigour 

The procedural rigor of this research is warranted as each of the methods used in this research 

was explicitly described and explained. The way participants were selected, how the sample was 

obtained, the procedures for data collection and analysis were integrated for each stage. In the 

quantitative stages (I and II), reliability is represented through the consistency of the research 

findings, as the procedures described the methods used for future reproducibility (Bryman, 2008; 

Lincoln & Guba, 1985). In terms of the qualitative stage (III), a tracking back beyond origina l 

data to the respondents is possible, as qualitative content analysis and conceptual mapping 

allowed to keep track of the decisions. This characteristic enhances the dependability and 

credibility of the study (Liamputtong, 2010). 

3.6.3 Interpretative Rigour 

An interpretative rigour is provided if the research characterizes the understanding of the actions 

within the framework and worldview of the people engaged with it (Liamputtong, 2009). It is 

accomplished in this study by maintaining the language of the respondents in conceptual maps 

of data, as well as in the analysis made on it.  

3.6.4 Triangulation 

 

According to Patton (2002), triangulation of data increases the credibility of the findings and 

strengthens a study by combining methods. This study used a multi-method approach 

(quantitative and qualitative methods) but without combination. This represented that qualitat ive 

technique was used for a deeper understanding rather than triangulation.  

3.6.5 Evaluative Rigour 

The methods and procedures, as well as the consequences of the research for the participants , 

were described in the ethics document, and also assessed and approved by the pertinent 

committees. Additionally, papers were derived from this research. Both conference papers and 

publications allowed peer review as a mechanism of evaluation. 
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3.6.6 Rigorous Reflexivity 

The context of the results is influenced by the researcher’s interpretations (Patton, 2002). 

Therefore, judgements about the significance of the findings are inevitably a connection between 

the research and researcher. Reflexivity is a principle that highlights the prominence of self-

awareness, consciousness and ownership of the assumed perspective (Patton, 2002). The process 

of this research demanded constant reflexivity, particularly in defining the methodology and 

adjusting the methods, the preparation and fieldwork procedures, as well as the analytica l 

processes reflected in the discussion section.  

My professional background as a medical doctor and health administrator who has worked for 

many years in the healthcare sector is a key but also subjective strength to understand the research 

participant’s ideas. Therefore in my qualitative stage there is a bias in regard to my research 

practice based on my own clinical and professional experience. Particularly in the way I might 

distort my interpretation of the social context and ideas that I was researching. However 

decisions made during the research and interpretations of the findings were constantly challenged 

by supervisors in order to provide support and background with each position assumed.   

3.7 Ethical Approvals and Considerations: 

 

Ethical approval for each stage of the study was requested from the University of Auckland 

Human Participants Ethics Committee (UAHPEC), the New Zealand Ministry of Health’s 

Northern Regional Health and Disability Ethics Committee (specifically, Northern X 

committee), and Counties Manukau District Health Board. Necessary approvals for both 

quantitative and qualitative stages are listed below: 

 Northern X Regional Ethics Committee ethical approval NTX/11/EXP/150 dated 

19/07/2011  

 Counties Manukau District Health Board research approval  1233  dated 16/02/2012 

3.8 Methodology Summary 

 
The key idea of this study is to investigate the associations between the network characterist ic s 

and their impact on patient outcomes and on intensification therapy. Therefore, this study 

addressed the structure of interactions and ties, and how the interactions are moved and how 

actors are enrolled and connected within the selected social network. An approach based on the 

Interpretivist paradigm guided the design of this research: Cross-Sectional design is the method 

selected, which is associated with a multi-strategy method (quantitative and qualitat ive 
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strategies) that it is developed in a sequential way in order to extend and deepen the phenomenon 

understanding. Figure 11 indicates the natural sequence involved in this study. 

 

 

Figure 12: Sequence of the Research Methodology for This Study. 
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Chapter Four: Stage 1.  Identifying Social Network Characteristics  

Quantitative Method and Results 

4.1 Introduction 

This chapter presents the findings from the first quantitative approach. Social Network Analysis 

(SNA) was used to depict the interactions between health professionals at the interface between 

primary and secondary care. This chapter begins with the aims of this stage and the contribution 

that it makes answering the overall research question. This is followed by a Methods section that 

explains the selected method, research design, participants for this stage, and the research 

procedures for data collection and analysis. The Results section then identifies the social network 

characteristics for the selected inter-professional network. 

4.2 Stage Aims 

These are the aims for stage 1: 

 Identify the inter-professional network characteristics. 

 Identify how often health professionals interact with other colleagues in this interface. 

 Identify how current and valuable information influences health professionals’ 

decisions about how to care for patients with diabetes. 

 Identify how interactions with other health professionals influence decisions about how 

diabetic patients are diagnosed and treated. 

4.3 Contribution of Stage 1 

 
This stage contributes to the overall research question in terms of describing the social network 

characteristics of the inter-professional network. The results provide an overview of how health 

professionals interact, but also add knowledge on the frequency, quality and perceived value of 

the interactions within the network. These findings make an important contribution as they reveal 

the direction of the social influences at the primary and secondary care interface.   

4.4 Method 

4.4.1 Selected Method 

 

Social Network Analysis (SNA) 

As it was outlined in section 2.3.1.2 SNA offers a methodology for the visualization, description 

and analysis of the social structures and relationships between the actors (individuals or 
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organizations) involved in a system. Therefore, it is a particularly useful method for 

understanding the relationships between actors (health professionals) involved in decision 

making during care of patients with diabetes (Bruggeman, 2008; Freeman, White, & Romney, 

1992; Kilduff & Tsai, 2003; Scott, 1988). As a result, the current research used SNA in order to 

study (identify and measure) the relationship between actors (general practitioners, nurses and 

specialists). For the purpose of the study, interactions or ties were defined according to the 

following patterns of interactions: formal and informal communication, advice, seeking help or 

benefit, sharing of resources, information flows, or some other form of social exchange 

(Berendsen, Benneker, Jong, Klazinga, & Schuling, 2007; Berendsen, Kuiken, et al., 2009; Foy 

et al., 2010). 

4.4.2 Design 

This stage of the study involved these main activities: first, identify and allocate the population 

for this study; second, conduct a social network survey to collect information about interactions 

between actors; third, through social network analysis, identify their social network 

characteristics (Figure 12). 

 

Figure 13: First Stage. Main Procedures 

4.4.3 Participants 

 
This study was interested in exploring the direct social network formed by health professiona ls. 

In other words, the network that is generated as a result of direct interactions between individua ls 

(Wasserman & Faust, 1994). The network I have selected works with diabetic patients at the 
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interface between primary and secondary care. Therefore, on one side is the multidisciplina ry 

teamwork represented by general practitioners and practice nurses, and, on the other side, the 

secondary care teamwork represented by endocrinologists and diabetes nurse specialists who 

deliberately participate in order to provide patient care (Annells, 2007; Hansson, Arvemo, 

Marklund, Gedda, & Mattsson, 2010).  

Diabetes care was chosen as the context for this research because it is common, there are clear 

guidelines indicating optimal management and management is inherently multidisciplinary. 

Counties Manukau was chosen as the venue because of their high rate of diabetes and their 

long history of attempting to integrate primary and secondary care.  

Historically health care in New Zealand has been delivered in a doctor-centred model where 

the patient is enrolled to a particular practice or doctor in primary care, who is (in principle) 

accountable for each patient’s care. Similarly in secondary care the specialist doctor has 

traditionally been seen as the central authority in decision making about clinical care. The 

doctors’ role has been reinforced by the fact that, until very recently, only doctors could 

prescribe medications. Appropriateness of medication prescription has been used as a key 

outcome in this study. Nevertheless it is also recognized that over the last 20 years the role of 

nurses in diabetes care has markedly increased, with the practice nurse and general practitioner 

typically working closely together in primary care, and the diabetes nurse specialist typically 

working closely with the medical diabetes specialist in secondary care. While it is true that a 

great many health professionals can play major roles in the care of individual patients, the 

nurse-doctor teams in primary and secondary care appear as central to the overall model of 

care.  

Health professionals at the interface between primary and secondary care play an important role 

in diabetes managed care. There is no doubt the role of the general practitioners is as providers 

of diagnosis and treatment but they also act as “gatekeepers” when they refer patients to a 

specialist (Berendsen, Jong, Jong, Dekker, & Schuling, 2009; Marshall, 1998). According to 

Macdonald (2007), nurses are playing an important part in the integrated care programme as a 

result of categorization of patients, diagnosis and patient education (Kenealy et al., 2004; 

Macdonald, Rogers, Blakeman, & Bower, 2007). In countries such as the UK, Australia and New 

Zealand, practice nurses are involved in managing care of chronic conditions and promoting 

effective self-care (Kenealy et al., 2004). However, perhaps one of the most important reasons 

to include nurses in this study comes from the idea that they already play an important role in 

affecting patient outcomes and referrals to the secondary healthcare (Dijk et al., 2010). 
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Coordination between care providers within the interface requires specialists and specialis t 

nurses at the secondary care. In the context of diabetes, endocrinologists and diabetologists 

represent a set of specialists who are involved in providing a high level of diagnosis and treatment 

to patients with diabetes and they are based in hospitals or specialized clinics. Diabetes nurse 

specialists provide management of diabetes care, liaising and coordinating efforts within the 

interface. They are important components for education, consultation, management and 

innovation in both primary and secondary care (Thompson, Coates, McConnel, & Moles, 2002). 

4.4.4 Procedures 

 
This section describes how the participants were selected, how data was collected and how it 

was analysed in order to identify the social network characteristics. 

4.4.4.1 Survey Sample Selection 

 
The network actors involved in the study were health professionals in the Counties Manukau 

District Health Board (CMDHB) area who treat patients with diabetes at the primary and 

secondary care interface. On one side, they include health workers in general practices, such as 

general practitioners and practice nurses, and, on the other side, are endocrinologists, 

diabetologists and diabetes nurse specialists at the Manukau Super-Clinic and Middlemore 

Hospital. 

Primary Care Sample  

There were approximately 125 general practices in Counties Manukau, grouped in the 6 Primary 

Health Organizations (PHO) as shown in the following in figure 13. 

In order to select practices and health professionals for this study, I selected a sample from the 

practices affiliated to the largest PHO in CMDHB. Therefore, it represented a case study of this 

particular PHO. This represented two advantages: first, the sample was subject to the same 

policies, rules and guides of the PHO, which represented a way to control the effects of these 

variables on the results; second, it facilitated collection of clinical data from each general 

practice, as it was coordinated by the PHO.  
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Figure 14: Distribution of Practices per PHO in Counties Manukau 

 
First, the integrated care department of the selected PHO sent an invitation to GPs working 

within the network of general practices. Second, I contacted face to face each GP who agreed to 

participate in the study, in order to explain in detail the characteristics of the study, verify the 

inclusion criteria and obtain a signed consent form. Inclusion criteria for this stage were: to be a 

GP or PN working with patients with type II diabetes in CMDHB and to have access to a 

computer and the internet.  

The detail of the procedures to select practices and health professionals in a PHO are described 

in Appendix 1. 

Secondary Care Sample  

Endocrinologists and diabetes nurse specialists were sampled from secondary care. These health 

professionals are enrolled in the diabetes care programme at CMDHB. As a result, in order to 

collect data and contact a health professional in this setting, the DHB was the direct way.  

First, the CMDHB research office was contacted in order to gain approval for the research. 

Second, the project was explained to the head of the endocrinology department at Middlemore 

Hospital, and he agreed to contact and invite the diabetes care team. Third, each endocrinologis t 

and DNS who agreed to participate in the study was contacted face to face, in order to explain in 

detail the characteristics of the study and obtain the signed consent form. Inclusion criteria for  
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this stage were: be an endocrinologist or DNS working with patients with Type II diabetes in 

CMDHB and have access to a computer and the internet. Appendix 2 presents details of the 

procedures followed to select health professionals in secondary care. 

A summary of the sample for the Social Network Questionnaire is presented in Table 1.  

 Number 

PRACTICES 18 from 64  

GENERAL PRACTITIONERS  28 from 140  

PRACTICE NURSES  6 not reference 

ENDROCRINOLOGIS TS  4 from 7  

DIABETES NURSE SPECIALIS TS  14 from 18  

Table 1: Summary of the Sample for SN Questionnaire 

4.4.4.2 Questionnaire Design  

The questionnaire used in this stage analyses the characteristics of the interactions between 

participants. To do this, a group of questions was designed to investigate how health 

professionals are interrelated. The questionnaire had an online design, based on the following 

factors among others: (Dillman, 2000; Schonlau, Frincker, & Elliot, 2002): 

 Costs of printing, shipping, collecting and tabulating information: This research project 

does not have sufficient budget for a hard copy questionnaire. 

 Some questions require conditioning according to previous answers, so a physical format 

may create some trouble in navigating the survey. 

 Online survey allows ease of getting information and automatic tabulation of data to 

export to the analysis software. 

The LimeSurvey® (online survey software) was selected for this purpose. This online tool is a 

free software license (GPL v2) whose lead developer is Carsten Schmitz, a project leader in 

Hamburg, Germany. The reasons why this application was selected were: 

 This Software has been taken and tested by the University of Auckland, with 

support from an expert in each faculty. 

 The software is installed and the host is located at the University of Auckland.  

 Distribution and use is free of charges and fees. 
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 No limitation on the number of participants 

 Ability to set conditions for questions depending on previous answers. 

 Anonymous survey design 

 Possibility of sending invitations, reminders and access codes via email. 

 Spacious and friendly management interface 

 Deadlines for poll automation 

 Functions for exporting data to Excel, PDF and SPSS 

 (Freeman et al., 1992)Basic statistical and graphical analysis with export function. 

The aim and description of the questions, as well as the measurement levels, responses and 

relationship to research questions is presented in Appendix 3. After a design phase, the 

questionnaire was tested as a pilot survey. 

Questionnaire Development 

Using questionnaire tools is a common practice to collect data in Social Network Analysis (Burt, 

1984; Carrington et al., 2005; Freeman et al., 1992; Marsden, 1990; Wasserman & Galaskiewicz, 

1994). Research papers on this matter at the organizational context informed the survey design 

(Benham-Hutchins & Effken, 2010; Borgatti & Molina, 2005; Heiligers et al., 2008; Jippes et 

al., 2010; Mascia et al., 2011). The current study took the existing guides and previous designs 

to customize the questions. A copy of the questionnaire is in Appendix 4.  

Piloting Online questionnaire 

Piloting was necessary to test the questionnaire data collection. We invited 6 health workers to 

participate in a questionnaire pilot. Five health workers (3 GPs and 2 practice nurses) answered 

the questionnaire and submitted it online. We received comments and feedback about the 

questionnaire by email after their participation and I had the opportunity to discuss face to face 

with three of the respondents (2 practice nurses and one GP). These were the findings of this 

pilot: 

 They took between 8 to 11 minutes to complete the entire questionnaire. 

 Only one of the respondents had an issue accessing the questionnaire, but it was 

sorted after further explanation. The issue was not related to the software or the 

questionnaire itself. 

 Nobody had different interpretations of the questions, and everybody found helpful 

and enough the answer categories from the pool of options. 
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4.4.4.3 Data collection Procedures 

I emailed all of the potential participants that signed a consent form two weeks prior to the 

survey, in order to encourage their involvement. Also, I kept a Web blog 

(http://healthcaresocialanalysis.blogspot.co.nz/) to keep participants informed about key dates 

and the outcome of the data collection process. This contact also served to verify the existence 

and availability of the email address of each participant for the planning schedule.  

For all participants that replied to this email and signed a consent form, the online questionna ire 

link was shared through a second email (named “email questionnaire”). Potential participants 

were invited by email to complete the online questionnaire between 13/03/2012 and 29/03/2012.   

In only two cases was technical support necessary by telephone, although these cases were not 

related to the application or interpretation of the research questions. In one case, it was necessary 

to visit the participant to advise how to access the application; the problem was related to 

computer security restrictions on site.  

To facilitate participation, questionnaire participants were invited to enter a prize draw to win 

one of the three tablet notebooks on completion of the questionnaire. An amended Ethics 

application was obtained for this purpose (see also 3.7). Rates of participation and description of 

the participants are presented in the results section. 

4.4.5 Data Analysis 

 

The information collected by the social network questionnaire had two types of processing and 

analysis: Socio-demographic description and Social Network Analysis. 

4.4.5.1 Socio-demographic description 

The socio-demographic variables of the sample population that participated in this survey was 

analysed descriptively. This analysis allowed comparison between health professionals.  

Data Preparation 

This section describes data processes for data verification, entry and cleaning. Firstly, a master 

electronic file was obtained from the LimeSurvey® questionnaire tool. It has a utility to export 

data directly to SSPS® software. As I have previous experience with this tool and The Univers ity 

of Auckland has a licence for students, I used the SPSS V19 software for data preparation. 

Preliminary exploration of the socio-demographic data obtained did not show missing data (as it 

http://healthcaresocialanalysis.blogspot.co.nz/
http://healthcaresocialanalysis.blogspot.co.nz/
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was data from 49 valid questionnaires, a simple inspection was easy). Second checking using 

frequency distributions was run for all survey variables and no missing data was found. Survey 

data related to socio-demographic variables was accurate, as the possible answers were 

previously pre-designed. There were no typing errors and all of the questions were completed, 

as the questionnaire was designed to force an answer as a condition to continue.     

Data Processing  

Demographic information included age, gender, profession, distribution by sector (primary and 

secondary care setting) and physical proximity between primary to secondary care for each 

health professional in the primary care sphere. Descriptive statistical analysis was performed 

using SPSS V19 software.  

The aim of this analysis is basically summarizing discrete variables. It was using two 

measurements: frequency and median. Frequency allowed for displaying the distribution of the 

values, and percentages were avoided because denominators were small. Median was selected 

for cases in which the variable had extremely high and low values. The variables were 

summarized for each individual and grouped by sector (primary and secondary care). Data were 

presented in charts using pie charts and tables to enable comparison of outcomes across and 

within the primary and secondary care interface.  

4.4.5.2 Social Network Analysis 

The questionnaire data was also processed and used for analysis from the perspective of social 

network analysis. Therefore, the analysis of the data involved the structure and characteristics of 

the social network among health professionals who participated in the survey. In order to identi fy 

the structure of interactions and characterize them in terms of frequency and value, the social 

network analysis method will calculate a set of indicators for this study (Boyd & Ellison, 2007; 

Scott, 2002; Valente, 2010).   

Two social network metrics were selected: network level measures and centrality measurements. 

The first metric provided the most intuitive way to study the network structure. It provides a set 

of indicators that describe the whole structure of the network. The second metric was used 

because this study is interested in analysing actors in the middle of the network. In other words, 

it studies health professionals in important positions of prestige and visibility, because they are 

the foundation for knowledge diffusion, influence upon ideas, and the spread of behaviours. 

(Valente, 2010). Details of each indicator are presented in section 4.4.5.   
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Data Preparation 

First, a preliminary exploration of the data using SPSS V19 software was performed. No missing 

data was found. Second, the adjacency matrixes for SNA purposes were built. SNA analyses 

patterns of interactions (edges) among the information provided by participants (actors). That 

means data needed to be prepared and processed in the form of an adjacency matrix, where each 

node (health professional) is assigned both a column and row in the matrix. A set of three 

matrices was designed related to the frequency, quality and perceived value of the interactions 

(Borgatti & Everett, 2006; Carrington et al., 2005; Freeman et al., 1992).  

Data were recorded according to the following parameters. If no interaction exists between a pair 

of actors, then a “0” is recorded. In case of an interaction or tie between a couple of actors, the 

value in a cell depends on the answer codes completed on the questionnaire. For example in the 

“frequency of interaction” matrix (Appendix 5), actor SCN010 reported a frequency of 

interaction with actor GD00122 less than monthly. The value in the intersection cell is 1.  

Level of Analysis 

Health professionals make medical decisions on patients with diabetes at this interface. As a 

result, physicians’ actions and prescription behaviours imply changes on the clinical evolut ion 

of the patients. Social network perspective emphasises that network outcomes are results of the 

interactions between actors. Interactions are justified by the need for communication, 

coordination and collaboration, based on the recognition that there are differences on the 

influence and power that each actor posed in the network (some actors are “seekers” while others 

are “providers”). Therefore, identifying important actors in a network allows for the 

understanding of influence within a network. This is one of the most important uses of the SNA 

(Wasserman & Galaskiewicz, 1994). Thus, SNA is used in this study with the aim of discussing 

the differences between important and non-important actors. As a result of this rationale, “actor” 

or each health professional within this network is the level of analysis.  

Units of Analysis -Boundaries of the Network- 

 
I have defined “actor” as the level of analysis. However, health professionals take part 

simultaneously in different networks for patients with diabetes at this interface. For example : 

health professionals share interactions within the general practice, across general practices or 

within multidisciplinary teams. Including or excluding interactions of one or more of these 
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functional networks may change the results of social network characteristics. As a result, I have 

defined two units of analysis with the following boundaries:   

 A first network (network A) that represents the whole interface: it is represented by 

interactions and sub-networks on both sides of the interface (primary and secondary care 

sector) and also interactions across the sectors.  

 A second network (Network B) that only represents interactions between primary and 

secondary care (across the sector), but excluding interactions within secondary care. The 

reason for this exclusion is to explore the social network characteristics, excluding the 

effect of ties between endocrinologists and specialist nurses. As will be explained below, 

the high density of interactions between these two health professionals increases the 

density of the network. This is problematic, as it is an influence from a cohesive sub-

group of actors. Based on the rationale that this study seeks to explore the influence of 

secondary care on primary care, the interactions between secondary care health 

professionals were excluded.   

Two additional parameters were included:  

 The units of analysis were only participants on the questionnaire. Thus, other actors 

mentioned by the participant who did not take part in the study were excluded, due to the 

impossibility of collecting information from them. 

 As some actors act as “senders” while others act as “receivers” of interactions, I have 

defined that relationships between health professionals need not be bidirectional. Thus, I 

considered a bidirectional interaction as two unidirectional interactions, based on the 

assumption that some of the health professionals are seekers of information and advice, 

while others are advisors. Furthermore, this phenomenon is not necessarily 

simultaneously shown in a pair of actors.       

Data Processing 

Data processing had two aims: first, graphically identify the SNS through maps named 

“Sociograms” and, second, calculate the social network measurements. These two elements 

allow identification of the inter-professional network characteristics at the primary and 

secondary care interface. 

Sociograms 
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A visual representation of the network allows for identifying interactions between health 

professionals at the interface. Actors (health professionals) were identified by spheres while 

arrows between a pair of actors represent interactions or direct ties (links generated as a result of 

the direct relationship between actors). Overall, the size and position of a sphere in a network 

represent influence and advice. For example, bigger spheres and a central position in the network 

map represent more influence and advice. Sometimes arrows had two directions, showing 

reciprocity of the tie (i.e. both members consult each other in decision making). As the overall 

network structure is a result of the size and position of the actors, but also as a result of the 

established interactions, the general structure of the network demonstrates the direction and size 

of the influence. That is, a “Start” Network structure denoted how influence is mainly driven by 

actors in the middle of the graph and disseminated to the rest of the network.  

Sociograms were obtained through Gephi® V 0.8.2 beta graph visualization and manipulat ion 

software with a general public licence. This software was considered appropriate, as it was quick 

and easy to manage the interface. The graphical effects are more developed than simila r 

alternatives in cost (such as NetDraw®) because Gephi® is available free. 

Social Network Measurements 

 
Social Network measurements are the way to describe social interactions that compose the 

network. These are indicators which reflect the implications of the differences and similarit ie s 

of interactions between actors according to their position within the network (Carrington et al., 

2005; Marsden, 1990). This section justifies the selected measurements, describes each 

measurement, and then presents a summary chart of measurements to help understand the results.       

As I have pointed out, the aim of this section is to identify the characteristics of the structura l 

influence and social power between actors in this network. Additionally, the “actor” was defined 

as the level of analysis for this study. According to Wasserman (1994), the nature of the study 

guides the appropriate type of measures to be applied for the network. Thus, studies focusing on 

these properties should use centrality measures because these provide information on 

relationships among all actors within a bounded social network.   

To calculate this set of indicators software named UCINET V6 was used. This software uses the 

adjacency matrix for each dimension of analysis (frequency, quality and perceived value of the  

interactions). UCINET was considered appropriate because it is robust software developed for 
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SNA, and it is easy to manage at affordable cost. There is quick and easy access to support online 

and many free online sources for education and training. 

These are the measurements taken in the social network analysis for this study: 

Network Level Measures 

 Order and Size of the Network 

Order is the simplest property of the network and it is represented graphically by the number of 

actors or “nodes” (A. J. O’Malley & Marsden, 2008).  In this case, the number of health workers 

(N) participating in the social network questionnaire were the actors. 

Size is the corresponding relation- level statistic of the number of ties (A. J. O’Malley & Marsden, 

2008). In other words, it is the number of direct ties involving individual units or actors 

(Marsden, 1990). This is the mathematical equation for this relation: 

                                               L = ∑ijYij 

Where L is the total number of direct ties (lines or arrows in graph representation) in a network 

and Y are interactions or links. As the links have direction between a pair of actors (i, j) this 

formula measures both directions of the interactions (i to j and j to i).  

This indicator is used for analysis on the level of integration and popularity of the actor within a 

network. An actor with large values represents a high level of integration and also great 

popularity.   

 Density of the Network 

The second attribute is represented by Density, which is defined as the relative number of 

possible interactions between actors within a network. The equation for this relation is: 

D = L/(N(N - 1)) 

Density is the proportion of lines in the graph as a whole. A density “1” represents a network 

that has the maximum possible number of interactions between actors; these are communit ie s 

where all actors communicated with all other actors within the network. That means, this 

indicator allows identification of relatively strong, direct, intense, frequent or positive 

interactions as a representation of the cohesion or integration in a network (Wasserman & Faust, 

1994). 
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Three issues with the Density measure should be addressed during the results analysis: increasing 

density through centralization issues, decreasing density through increasing network size and 

increasing density through number of cohesive subgroups (Prell, 2012). The effects of these 

issues were analysed and are explained in the results section. 

 Geodesic Distance 

An actor (health professional) could be connected to another through intermediary actors 

(indirectly), directly or both. That means multi-point paths are present from one actor to a second 

actor in an indirect link. The short distance (minimum number of paths) separating a pair of 

actors is called the Geodesic Distance (A. J. O’Malley & Marsden, 2008). For the current 

research, this allows for identification and comparison of the efforts of an actor to reach actors 

with influence or high channels of communication and the sequence of ties needed for the spread 

information or influence. This is the equation for this relationship: 

d (pi, pk) 

Where d is distance, p represents the actor, i represents the case actor and pk is the rest of the 

actors within the network. 

Centrality Measures 

 Degree and the Degree distribution 

Degree is one the measures focused on the level of communication activity. As a result, an actor´s 

Degree is defined as the number of other actors to which they are directly connected. The range 

of values are between “0” (no actors are adjacent to a given actor: “isolate actors”) and a 

maximum value (N-1).  

As interactions between actors have direction (receiving and giving), we can divide this measure 

in two dimensions as well: 

o Incoming degree (In-Degree) measures the number of actors who mentioned 

being connected with an actor (receiving). This is the mathematical notation: 

Y+j = ∑iyij 

This indicator represents popularity, prestige, influence or attractiveness of an 

actor. An actor with high In-Degree is wanted by a high number of actors within 
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the network. He/she can be considered to be major channel of communication for  

information. 

o Outgoing Degree (Out-Degree) measures the number of actors mentioned by an 

actor (giving). This is the mathematical notation: 

Yi+ = ∑jyij 

This indicator represents expansiveness. He/she speaks with many others and, as a result, spreads 

information faster. 

Often, actors who show high degrees have important roles in the network (Freeman, 1979). 

However, the most relevant disadvantage of this indicator is it only considers the nearest 

interactions of each actor. As a result, it is necessary to include two more measurements, namely 

betweenness (the capacity to facilitate or constrain interactions between other actors) and 

Eigenvector (it shows how well connected is an actor based on the other actor´s connections).  

Degree distribution represents the frequency distribution of actors having the same or a specific 

numeric degree. A variance measure of degree quantifies the magnitude to which direct 

interactions change across actors. The effect of this distribution is seen in the network graph. A 

“circle” network represents actors with similar or constant degree distribution, while a “star” 

network shows an actor or group of actors with an opposite degree spectrum with respect to the 

degree variation. In this research, identification of the direction of the influence from an actor or 

group of them in the network is possible (A. J. O’Malley & Marsden, 2008).   

 Closeness Centrality 

Closeness measures how close an actor is to other actors. Therefore, a higher closeness means 

high connections with others and more power and a more central position. It depends on the 

geodetic distance between actors. The formula represents the sum of all geodesic distances that 

an actor or node has to the other actors in the network: 

 

Thus, actors linked by short geodesic paths with other actors have comparatively less need to 

join others through intermediaries. As a result, they have a relative independence to manage their 

own relationships, as they do not rely on intermediaries. Closeness values extend from 0 to 1, 

where larger values indicate less centrality (greater presence of intermediaries to make 
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connections within the network). Therefore, Borgatti has suggested the technical measure is 

“farness” rather than closeness. In order to measure closeness, it is necessary to transform the 

distances prior to computing in software (Borgatti & Everett, 2006). Gephi software uses this 

inverse definition while UCINET presents values in a direct way.  

Actors can be closer to others in two circumstances: first, they receive information from others, 

in other words an actor is reached by others easily; second an actor could be close to others due 

to actively contacting others rapidly. For the first case, closeness is defined as in-closeness and 

expresses how easy to reach an actor is with ideas or information and it is a measure of 

attractiveness. The second case is defined as out-closeness, which represents a communicat ion 

measurement that allows identification of people with a high ability to spread ideas to others 

rapidly (expansiveness) (Wasserman & Faust, 1994).    

 Betweenness Centrality 

The third indicator is Betweenness, which stands for the capacity to facilitate or constraint 

interaction between other actors. According to Borgatti, conceptually “betweenness of an actor 

is the number of times that any actor needs a given actor to reach any other actor”. For the 

purpose of the current study, I have assumed the formula and definition given by Borgatti 

(Borgatti & Everett, 2006, p.474). 

Betweenness denotes the frequency with which an actor is found in an intermediary position (a 

node acts as a bridge) along the pair of other actors. This indicator is very important in a network 

of communication because actors with high betweenness centrality have a high capacity to broker 

or control relationships among other actors (A. J. O’Malley & Marsden, 2008). In addition, this 

indicator represents controlling or increasing the dependence of other actors, while closeness 

shows how actors in more central positions avoid the control of other actors (Nohria & Eccles, 

1992). 

 Eigenvector 

The importance of this indicator is to identify health professionals that are connected with other 

colleagues who have many connections or high density of connections with others (Mehra et al., 

2006) . This effect is very important because direct and indirect ties provide access to resources 

(information) from people who are strongly connected in the network. For Bonacich (2001) this 

indicator has advantages over other social network measurements such as degree, closeness and 

betweenness, because the eigenvector not only takes into account direct interactions between 
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actors but also indirect interactions as the mathematical formula shows (Bonacich & Lloyd, 

2001). 

 

This interesting formula is a reflection of the adjacency matrix. Let the eigenvector centrality for 

actor “e” be proportional to the sum of the centralities of the vertices to which it is connected. λ 

represents the largest eigenvector of the adjacency matrix.  

It is possible to identify actors who have low values in indicators of degree, closeness or 

betweenness, but have high eigenvector values. This is because these actors are connected with 

other actors who have high degrees of interaction and are more central position in the network. 

In other words, these actors become important or popular as they interact with actors who are 

important or popular. This is important because it allows them to access information from 

influential actors through these connections. The advantage of this indicator in contrast to the 

previous ones is it takes in account other aspects not identified by other centrality measures. In 

particular, this indicator considers that the position of some actors is regulated by those with 

whom actors have interactions (Bonacich & Lloyd, 2001). In other words, while is important to 

know how many people an actor knows, it is also crucial to know if the people who an actor 

knows are well connected (Bonacich & Bienenstock, 2009; Prell, 2012). 

Social Network Qualities 

 Frequency of the Interaction 

For the purposes of examining inter-professional interactions, I have measured tie strength 

(Granovetter, 1977) using frequency of interactions between health workers (Rowley, Behrens, 

& Krackhardt, 2000). The intensity (high frequency) of the interactions is a pertinent dimens ion 

of the individual level and the amount of time invested in those interactions has a positive effect 

on communication and increases the opportunities to share information (Ahuja, 2000; 

Granovetter, 1973). 

I have designed an ordinal scale which assigns weight (intensity/strength) to each interact ion 

base on the frequency of the ties (diary, weekly, monthly and less than monthly) (see Appendix 

3). This scale used structural elements from previous studies to identify social network 

measurements based on the time invested in each interaction (Nohria & Garcia‐Pont, 1991; 
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Rowley et al., 2000). Through the online survey, the information was collected in order to 

identify how often health professionals interact with others in this interface.  

The population was grouped by profession and measured network density (as a social network 

measurement) when asked about the frequency of interaction. A density network was measured 

for each possible frequency. Therefore, density for this scale measures the proportion of 

interactions made in a specific frequency of interaction. For example, a “monthly” density of 

interaction between GPs of 0.3 means that 30% of the whole interactions between GPs was done 

monthly.  

 Quality of the Interactions 

While it is true that frequency of interactions is a measure of the strength of the ties, quality is a 

measure that can provide an explanation as to the network performance. The effectiveness of a 

network is measured in terms of the access to resources. That means, measuring the magnitude 

of resources accessible by the actors within the network is a measure of the performance (Zaheer 

& Bell, 2005). The quality of the resources controlled by actors is a result of the ties built between 

them (Labianca & Brass, 2006; Nebus, 2006).   

Information is the main resource that is controlled and shared within the current inter -

professional network. As a result, measuring the quality of the interactions means identifying 

attributes of the source controlled by the network. I have asked the participants to rate how 

strongly they agree or disagree with the statement “interactions with this professional provide 

current and valuable information that influences my decision about how to care for my patients 

with diabetes”. Participants had to use an ordinal scale to rate their answer: 1=strongly disagree, 

2=disagree, 3=neutral, 4=agree and 5=strongly agree. 

  Perceived Value of the Interactions 

Interactions between individuals do not always imply satisfactory responses to the needs. Within 

inter-professional networks, measuring frequency of interactions and quality of resources are not 

enough to identify how satisfied an actor is with the information provided. In other words, actors 

are more likely to maintain advice relationships or seek for a new contact in the near future with 

the same actor based on the perception of the help provided (Cook, 1977; Nebus, 2006). 

Asking participants for their perceived value of the interactions means asking for the 

effectiveness of the information provided. I asked the participants to rate how strongly they are 
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agree or disagree with the statement “interactions with this professional influences my decision 

about how to care for my patient s with diabetes”. The perceived value of each interaction was 

assessed on an ordinal scale of 1 to 5 (same values as for the quality of the interaction). 

4.4.6 Summary of this Section 

The method for stage one has used Social Network Analysis in order to identify social network 

characteristics of the inter-professional network (see table 2). 

  Measure Definition Meaning Usage 

Network 

Level 
Measures 

Density 

The proportion of observed 

relationships among all 
possible relationships 

Speed of 

information 
flow 

Identifying the general level of 

connectivity and integration 
across the network 

Geodesic 

distance 

 The short distance (minimum 

number of paths) separating a 

pair of actors 

 Speed of 

information 
Speed of diffusion of ideas;  

Centrality 

Measures 

Degree 

centrality 

Node with the most 

connections 
In the know 

Identifying sources; reducing 

information flow 

Betweenness Node in the most paths 
Connects 

groups 

Typically has political influence, 

but may be too constrained to act 

Eigenvector 

centrality 

Node most connected to other 

highly connected nodes 

Strong social 

capital 

Identifying those who can 

mobilize others 

Closeness 
Node that is closest to all other 

nodes 

Rapid access 

to 

information 

Identifying sources to 

acquire/transmit information 

Betweenness - 

centrality 

High in betweenness but not 

degree centrality. 

Connects 

disconnected 

groups 

Go-between; reduction in activity 

by disconnected groups 

Table 2: Summary of Social Network Measurements for this Study 

 
Procedures described the sample selection for the social network questionnaire, how the survey 

was developed and how the data were collected. Two products were planned to obtain for data 

analysis: first, a basic statistical description of the population that participated in the 

questionnaire and, second, graphical maps and quantitative measures. Centrality measures were 

justified and explained in order to identify the social network characteristics of the inter -

professional structure at the interface between primary and secondary care.  Table 2 shows a 

summary of the social network measurements selected for analysis. 
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4.5 Results 

The purpose of this section is to present results and analyse information related to the social 

network characteristics between health professionals at the primary and secondary care interface. 

Initially, I describe the demographic characteristics of the population that participated in the 

online social network survey and then I present and explain each of the features from the social 

network analysis. Finally, I address the frequency, quality and perceived value of the interactions 

between health workers at this interface. 

4.5.1 Socio-demographic Measures 

 

From 50 invitations submitted, 49 valid questionnaires were obtained corresponding to the same 

number of participants.  All of the participants reported having contact with patients with 

diabetes as part of their work. Thirty one participants were in primary care and 18 in secondary 

care (Figure 14). 

 

Figure 15: Participant Distribution by Sector 

 

As shown in Table 3, general practitioners and practice nurses were located in 17 different 

general practices, while secondary care was treated as a single centre (located in a Hospital). A 

median of 2 primary care health workers per general practice participated in this study.  

Physical proximity within the network is one of the variables used in the next stage of analysis 

to identify how physical proximity between general practice and secondary care clinic may affect 

outcomes. Therefore, the geographical location and distances in kilometres to the nearest hospital 

(Middlemore Hospital) or secondary care Super Clinic is provided on table 4. 
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Code of  General Practice  Number of Health Workers  

HP010 1 

HP011 1 

HP012 3 

HP014 3 

HP020 1 

HP022 1 

HP023 1 

HP024 2 

HP026 2 

HP027 1 

HP028 2 

HP029 2 

HP030 3 

HP031 1 

HP032 4 

HP035 2 

HP040 1 

Total 31 
 

Table 3: Health Professionals Distributed by General Practice. 

 

 

Code General Practice  Distance to secondary care  (Km) 

HP010 4.4 

HP011 1.5 

HP012 2.3 

HP014 5 

HP020 4.5 

HP022 3.9 

HP023 16.6 

HP024 6.1 

HP026 8.7 

HP027 9 

HP028 5.4 

HP029 28 

HP030 4 

HP031 42 

HP032 4.7 

HP035 9 

HP040 5.7 
Table 4: Distance in Kilometres to Secondary Care. 
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The distance in kilometres from each practice to these two points was measured, with the nearest 

secondary care location selected. A median distance is 9 km from primary to secondary care 

setting.   General practitioners and specialist nurses were the two groups most represented in this 

study (25% and 14% respectively). 

Table 5 reports the distribution of health professionals who participated in the study by 

profession. 

Sector          Profession Number 
Total by 

sector 

Primary care  
General Practitioner 25 

31 
Practice Nurse 6 

Secondary care  
Specialist Doctor 4 

18 
Specialist Nurse 14 

  Total 49   

    
Table 5: Participants Distribution by Profession and Sector. 

 

About gender distribution of the population, 32 participants were females and 17 males. A 

marked gender difference on the distribution by sector was found: i.e. there is a greater female 

representation in secondary care (guided by the diabetes nurse specialist participation), in 

contrast to primary care where the distribution was more balanced, see Table 6. 

 

  Primary Care  Secondary Care  

Female 17 15 

Male 14 3 
 

Table 6: Number of Health Professionals Distributed by Gender Distribution and Sector 

 

 

Not surprisingly, there was a marked difference in the proportion of patients with diabetes who 

are treated in each sector. When asked what percentage of your practice involves patients with 

diabetes, it was clear that for secondary care health workers over 50% of their consultations 

involve patients with diabetes, while the ratio for primary care staff is between 6% and 20%. 

 

 



 
 

91 

4.5.2 Social Network Analysis for Network A 

 
As was described previously in the methods section, the following results were obtained Using 

Gephi and UCINET software applications. I have first presented the results and analysis of the 

whole interface (network A) and, second, the network without interactions between 

endocrinologists and diabetes nurse specialists within secondary care (network B), all in order 

to explore the differences and clarify the network characteristics used for the next stage. 

4.5.2.1 Social Network Characteristics for Network A 

This network’s results comprise all interactions collected by the social network questionna ire 

and represent the characteristics of the interactions between health professionals at the primary 

and secondary care interface. 

Network Level Measures 

Order, Size and Density 

There were 49 actors or nodes (Order) with 357 ties (Size) across the network. A community 

network with the same Order and 100% integration should have 2,352 interactions or ties. Thus, 

the current network has a density of 15.2% (see page 81 for an explanation). As an interpretat ive 

conclusion, this network possesses a low measure of density.  

I found that it is not relevant to this study to examine whether the density of this network is 

adequate or not, because prior data or references in similar networks in the literature is not 

known. That is, there is not a benchmark to establish if the density of this network is low, 

acceptable or high. Instead, I will focus my attention on the effects that this density value has, 

based on the assumption that because it is under 50% there is an interest to improve it. If we 

further assume that dense networks have greater access to information and influence, these 

produce desirable effects on strategies for integrating health services. If a 15% density was 

treated as the initial finding in this particular context, then a higher value would be desirable.  

Geodesic Distances 

Geodesic distances in the frequency of interaction adjacency matrix were calculated, as they 

present the way this network is connected (see Appendix 6). The diameter (the largest distance 

between a pair of actors in the network) in this network is 6. It represents how far apart two 

distant actors are or how many paths are needed to connect the more distant actors. It shows the 

maximum effort needed to spread information to the whole network. Additionally, to identify 
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the average geodesic distance within and across the sector, four areas in the matrix were 

delimited: area “A” represents interactions between primary care health professionals, area “B” 

represents interactions from primary to secondary care, area “C” shows interactions from 

secondary care to primary care, and area “D” shows the interactions within secondary care. The 

average of geodesic distances for each area is: area A: 4.5, area B: 3.68, area C: 3.26 and area 

D: 1.56. The preliminary important analysis shows the following: first, the average distance 

geodesic within the sectors is extremely different, integration within secondary care is higher 

comparatively than primary care; second, while the average across sectors is comparative ly 

similar, there is no doubt secondary care professionals can access primary care easier than the 

opposite way. As explained below, these conclusions have implications to interpret centrality 

measures.  

Centrality Measures 

 

Centrality measures reveal the reputation, importance or prestige of actors within the network, a 

fact that is most evident when applied to actor level analysis (Marsden, Simpson, Markovsky, & 

Steketee, 2002; Valente, 2010).   

Degree and the Degree Distribution 

Table 7 shows the participants’ ranking from highest to lowest in-degree, indicating the actors 

(study participants) with greater popularity and who were more attractive to interact with. The 

top 10 actors were all health workers from the secondary care. 

Particularly, the two most popular actors (SCS003 and SCS009) are both endocrinologists. They 

are followed by almost all of the specialist nurses. These observations are consistent with 

geodesic distances, because secondary care health professionals possessed the lowest distances 

to connect each other. This introduces the idea of the strong centrality of this group of actors, 

based on these characteristics.   

Degree was also the indicator used to identify interactions within this network geographically. 

A map was designed using latitude and longitude coordinates in order to identify ties and 

connections between health professionals at the interface.  
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Node  In-Degree  Out-Degree  Degree  SCS SCN GD GN 

SCS003 19 30 49 X    
SCS009 18 28 46 X    
SCS011 17 16 33 X    
SCN010 17 27 44  X   
SCN012 16 17 33  X   
SCN001 15 25 40  X   
SCN003 15 16 31  X   
SCN008 15 16 31  X   
SCN011 15 25 40  X   
SCN013 15 3 18  X   
SCN014 15 15 30  X   
SCN005 14 0 14  X   
SCN007 14 2 16  X   
SCC005 13 19 32  X   
SCS010 13 15 28 x    
SCN002 13 16 29  X   
SCN004 13 18 31  X   
GD00332 10 5 15   X  
GD00832 9 3 12   X  
SCN009 7 3 10  X   
GD00628 6 8 14   X  
GD00427 5 0 5   X  
GD00514 5 6 11   X  
GD00926 5 3 8   X  
GD00310 4 3 7   X  
GD00312 4 2 6   X  
GD00930 4 2 6   X  
GD00731 4 0 4   X  
GD00122 4 0 4   X  
GN00832 4 3 7    X 
GN00632 4 3 7    X 
GD00114 3 2 5   X  
GD00512 3 2 5   X  
GD00629 3 3 6   X  
GN00514 3 2 5    X 
GN00628 3 4 7    X 
GD00630 2 0 2   X  
GN00212 2 2 4    X 
GN00326 2 1 3    X 
GD00724 1 1 2   X  
GD00324 1 1 2   X  
GD00429 1 0 1   X  
GD00330 1 1 2   X  
GD00723 0 1 1   X  
GD00111 0 0 0   X  
GD00120 0 0 0   X  
GD00640 0 0 0   X  
GD00335 0 6 6   X  
GD00535 0 2 2   X  

Table 7: Node-level statistics for Health Professionals influencing the network. 
Ranked by In-Degree 
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Figure 15 shows the map clustered by work place (general practices or hospital). This map shows 

how health professionals within general practices were connected with other colleagues in 

secondary care. Each sphere represents a work place and the size the number of connections with 

other nodes. Great size represents a high number of interactions with other work places. The 

geographic distance between practices is illustrated by the longitude of the tie (see also table 4, 

for distance in Km). This map shows how some of the practices do not have connections with 

secondary care (HP024 and HP040), while others established connections with secondary care 

at both Middlemore Hospital and Manukau Super clinic. Four work places show the highest size 

and degree of interaction: in primary care HP032 and HP028, and both the hospital and clinic in 

secondary care. This distribution also shows the high degree of interactions between the hospital 

and super clinic. This distribution indicates that secondary care had a high number of connections 

with primary care and also within the sector. 

The frequency distribution giving the number of health workers with particular numerica l 

degrees is known as Degree Distribution. In the case of the current study, figure 16 shows the 

social network map using “degree” for each of the health workers. The degree distribution is a 

“start” network in which a group of actors has more degree than others. This graph does not 

identify actors yet, as I want to highlight the overall structure of the network. 

The “star” graph suggests that individuals in positions more central in the network exert more 

influence over the rest of the network (circle A). Other actors are peripheral positions and linked 

with the central actor by intermediaries (Circles B). Some actors are associated in sub-networks 

(circle C) while others look almost isolated (case D).   

In order to graphically identify participants who are positioned in the centre of the network (who 

are more influential), the following two graphs are required: first, a graph that shows the 

participants’ distribution in the network filtered by sector (degree actors’ distribution by their 

location in primary and secondary care); and, second, a graph with the distribution by profession.  
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Figure 16: Geographical Distribution of the Interactions. Cluster by Work Place. 
All nodes with code “HP” are general practices. Blue nodes with code “SC” represent Middlemore Hospital and one of the super clinics in 

Counties Manukau. Gephi-Geo Layout. 
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Figure 17: Network Map by Degree. “Star” Structure of Network A 

Figure 17 shows the distribution by sector. It becomes clear that secondary care had a great 

degree of interactions. Secondary care is more popular (it is more desirable to be contacted to 

discuss issues related to diabetes), because in-degree is higher, and also more influential on the 

rest of the network, as out-degree is higher as well. 

In the same vein, the following diagram (Figure 18) illustrates the actors´ positions in the 

network, based on their specific profession. This chart presents how endocrinologists and 

diabetes specialist nurses occupy central network positions; therefore, they possess the highes t 

degree values. Actor SCC005 is a diabetes specialist nurse with administrative duties. The colour 

of this actor was changed with the purpose to differentiate it from the rest of the diabetes 

specialist nurses. It was not clear if this actor possess a central position as a result of the advice 

provided or because that actor is recognised by the rest of the network as a result of the 

administrative duties.   

In particular, those with the highest levels of out-degree denoted influence and advice to the rest 

of the network. In contrast to the previous diagram (Figure 16), this graph makes evident by 

profession the place of each actor in the network, and the size of each sphere represents each 

actor's influence and recognition (see cases SCS003, SCS09, SCN010 and SCS011 among 

others). 
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Additionally, table 8 shows the standard-deviation of degree, which is 2.13 for out-degree and 

2.02 for in-degree. That means that some health workers are cited by others as influentia l 

discussion partners. Examples of this finding are health workers SCS003 and SCS009, who have 

the highest out-degree frequency.  

  In Degree Out Degree Degree 

Median 2.3 1.3 0.9 

St Deviation 2.02 2.13 1.31 

Table 8: Standard Deviation and Median by type of degree in Network A 

A second finding from this result is that ties are not reciprocated. The possible explanation for 

this is primary care seeks advice from secondary care while secondary care does not have this 

motivation. Additionally, the level of degree interaction within secondary care actors has a high 

effect on the position of some actors and on centrality measures of the whole network. This factor 

should be taken into account when interpreting results and linking with the research questions, 

and justifies the comparison and contrast with a network without interactions between secondary 

care health professionals. 

A second measurement is closeness centrality, which reflects the actor’s power to control the 

actions of others and has the ability to be independent within the network. 

Closeness Centrality 

As stated earlier, the degree centrality has hinted that health professionals in secondary care are 

more central and have greater influence on the rest of the network. Table 9 shows the values of 

closeness for all health workers who participated in the study.  

It is consistent in this table how both endocrinologists and diabetes nurses specialists have the 

lowest values (median 1.66), meaning they have greater independence to establish their 

relationships. The GPs and practice nurses have higher values (median 2.10), denoting the need 

to relate to secondary care through intermediaries who hold a more direct relationship with 

secondary care.  

It is interesting to analyse two different cases related to closeness measures and position within 

the network according to Figures 19 and 20. The first is the case of participant GD00628, a GP 

with one of the lower closeness values (2.0) but who is located nearly to the centre of the network. 
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The second case is participant GN0326, a nurse with the highest closeness centrality score but 

in the periphery of the network.  

For the first case, this GP is directly linked with 3 endocrinologists and 5 specialist nurses. In 

contrast, actor GN0326 is connected to secondary care by one member only (SCN011). 

Primary care   Secondary care     

Code actor 
Closeness 

Centrality 
  

Code 

actor 

Closeness 

Centrality 
    

GD00731 0.0   SCN005 0.0     

GD00640 0.0   SCS003 1.3     

GD00630 0.0   SCS009 1.3     

GD00429 0.0   SCN010 1.4     

GD00427 0.0   SCN011 1.4     

GD00122 0.0   SCN001 1.5     

GD00120 0.0   SCC005 1.6     

GD00111 0.0   SCN004 1.6     

GD00930 1.0   SCN012 1.7     

GD00724 1.0   SCS011 1.7     

GD00324 1.0   SCN002 1.7     

GD00330 1.5   SCN003 1.7     

GD00628 2.0   SCN008 1.7     

GD00514 2.0   SCS010 1.7     

GD00332 2.1   SCN014 1.7     

GD00335 2.1   SCN009 2.4     

GD00310 2.1   SCN013 2.8     

GN00514 2.2   SCN007 3.0     

GD00312 2.2           

GD00535 2.2       Median SD 

GN00628 2.2   Primary Care 2.10 1.134 

GD00926 2.2           

GD00629 2.3   Secondary Care 1.66 0.618 

GD00723 2.3           

GD00114 3.0           

GN00832 3.0           

GN00632 3.0           

GD00832 3.0           

GN00212 3.1           

GD00512 3.1           

GN00326 3.2           

Table 9: Closeness Centrality by Sector. 
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This shows that this GP is more independent to interact with secondary care, as he/she has 8 

possible alternatives of contact, while for the second case the actor only has a connection with 

secondary care through one other actor. 

 
Figure 20: Actor GD00628. Network Position and Interactions 

 
Figure 21: Actor GN00326. Network Position and Interactions 

 

Actors who have values "0" do not have any connections with influential actors, such as those in 

secondary care. These eight cases are interesting to the extent that any of them selected actors in 
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secondary care, but also any actor at the secondary care selected their names to interact with. 

Thus, these actors are isolated from the central position of the network. 

Betweenness Centrality 

Betweenness centrality measures are presented in Table10. In primary care, 13 actors showed 

values in this indicator, the rest of the actors need an intermediary to interact with secondary care 

or do not have any interactions with them.  

Primary care   Secondary care     

Code 

actor 

Betweenness 

Centrality 
  

Code 

actor 

Betweenness 

Centrality 
    

GD00332 160.9   SCS003 319.9     

GD00312 97.9   SCS009 280.3     

GD00514 60.3   SCN011 163.6     

GD00926 45.6   SCN010 114.8     

GD00930 42.3   SCN001 95.1     

GD00629 35.0   SCS011 37.0     

GD00512 20.8   SCN012 25.5     

GD00832 12.4   SCN013 24.8     

GN00514 11.6   SCC005 19.9     

GD00628 8.8   SCN008 17.2     

GN00628 2.6   SCN004 16.7     

GD00114 1.2   SCN014 12.3     

GN00212 0.8   SCN009 11.6     

GD00427 0.0   SCN003 5.1     

GD00310 0.0   SCN007 2.6     

GD00723 0.0   SCN002 0.2     

GD00111 0.0   SCS010 0.1     

GD00120 0.0   SCN005 0.0     

GD00724 0.0           

GD00324 0.0           

GD00640 0.0           

GD00429 0.0       Average SD 

GD00330 0.0   Primary Care 16.14 34.520 

GD00630 0.0           

GD00731 0.0   Secondary Care 63.71 94.508 

GD00122 0.0           

GN00832 0.0           

GN00632 0.0           

GN00326 0.0           

GD00335 0.0           

GD00535 0.0           

              

Table 10: Betweenness Centrality by Sector. 
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Secondary healthcare professionals generally show a higher indicator of betweenness centrality, 

particularly, two specialists (SCS003 and SCS009) and two diabetes nurse specialists (SCN011 

and SCN010).  

Focusing on primary care, it is interesting to look closely at the case of actor GD00332, who 

holds the highest betweenness indicator in primary care. This actor acts as a bridge between their 

colleagues in primary care (GN0632, GN0832 and GD0832) and health workers in secondary 

care (see Figure 21).  

 

Figure 22: Actor GD00332. Network Position and Interactions 

It makes intuitive sense that actor GD00332 has control of communication between secondary 

care and his/her colleagues at the general practice level. For actors SCS003 and SCS009 in the 

secondary care, betweenness represents leadership within the network and also control of 

communication between colleagues in the diabetes programme. They have two different roles: 

as leaders within and across the network, and also as facilitators or barriers for communicat ion 

within the network.  

Eigenvector 

 

Table 11 shows eigenvector values for all actors. It shows 23 health workers that hold 

eigenvector values in primary care (the rest have 0 value).  
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Primary care   Secondary care     

Code 

actor 

Eigenvector 

Centrality 
  

Code 

actor 

Eigenvector 

Centrality 
    

GD00332 0.56   SCS009 1.0     

GD00832 0.50   SCS011 1.0     

GD00628 0.37   SCS003 1.0     

GD00427 0.36   SCN013 1.0     

GD00514 0.30   SCN005 1.0     

GD00926 0.30   SCN007 1.0     

GD00731 0.29   SCN011 1.0     

GD00310 0.28   SCN010 1.0     

GD00122 0.28   SCN001 1.0     

GD00930 0.22   SCN012 1.0     

GD00629 0.22   SCN003 0.9     

GN00832 0.16   SCN008 0.9     

GN00632 0.16   SCN014 0.9     

GD00312 0.16   SCS010 0.9     

GD00512 0.15   SCN002 0.9     

GD00114 0.15   SCN004 0.9     

GN00628 0.13   SCC005 0.9     

GN00514 0.10   SCN009 0.4     

GN00326 0.09           

GD00630 0.09           

GN00212 0.02           

GD00330 0.02       Average SD 

GD00429 0.02   Primary Care 0.16 0.153 

GD00724 0.00           

GD00324 0.00   Secondary Care 0.91 0.132 

GD00723 0.00           

GD00111 0.00           

GD00120 0.00           

GD00640 0.00           

GD00335 0.00           

GD00535 0.00           

 
Table 11: Actors’ Eigenvector by Sector 

 
That is, actors are connected with other actors possessing a high degree. An example of this is 

actor GD0427, who has low betweenness and low degree but has one of the high eigenvecto r 

values. Looking at Figure 22, it is evident that at least 5 actors in secondary care (who have high 

degree) have selected this actor to interact with (looking at all of the edges, they are out-degree 

and come from secondary care). 
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Figure 23: Actor GD00427. Network Position and Interactions 

 

According to the degree and betweenness indicators, this actor could be isolated from the 

network. However, when Eigenvector was calculated, it was evident that this actor is recognized 

by important actors in the network. This could be the reason this actor avoids having more 

interactions with more actors, as he/she considers his/her current relationships efficient and 

enough for advice or communication. 

4.5.2.2.Frequency of Interactions 

 

Through the online survey, information was collected to identify how often health professiona ls 

interact with others in this interface. To present the data, the population was grouped by 

profession (professional networks) and network density was measured when asked about the 

frequency of interaction within the professional network and with other networks. Additionally, 

density network was measured for each possible frequency. Table 12 illustrates the distribution 

of the network densities by frequency of interactions in relation to their profession. 

The data reveal that, in general, there is a higher frequency of interaction in secondary care (0.75) 

than in primary care (0.03) on issues related to diabetes. Endocrinologists interact overall more 

about diabetes than the rest of the network, followed by diabetes nurse specialists. 

Endocrinologists are interacting weekly, while DNSs do so on a daily basis. At the interface, 

there is more frequent communication between nurses (PN and DNS) in both sectors (0.35), 

significantly higher than communication by GPs with secondary care (0.18). It is important to 
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take in account that because DNSs interact predominantly daily does not mean that they have 

more interaction than endocrinologists. Endocrinologists have greater density of interactions 

and, also, more actors prefer weekly interactions which have more value than less density and 

daily interaction. 

 

 
Network 

Less than 
monthly 

Monthly Weekly Daily O verall  

Endocrinologists 0.17 0.25 0.42 0.17 1.00 

Secondary Care (SC) 0.05 0.05 0.37 0.28 0.75 

Specialist  nurses (DNS) 0.01 0.01 0.29 0.38 0.68 

PN-DNS 0.02 0.01 0.14 0.19 0.35 

GP-SC 0.05 0.02 0.07 0.05 0.18 

All network 0.04 0.01 0.05 0.04 0.15 

GP-SN 0.03 0.01 0.04 0.05 0.12 

GP-Endocrinologist 0.05 0.01 0.01 0.00 0.07 

Practice Nurses (PN) 0.00 0.00 0.00 0.07 0.07 

GP-PN (primary care) 0.00 0.00 0.01 0.02 0.03 

General Practitioners (GP) 0.00 0.01 0.01 0.00 0.02 

 

Table 12: Frequency of Interaction about Diabetes Care in Network A 
 Numbers represent the density measure in SNA for each network. Higher numbers indicate higher density of interaction 

within the group of health professionals at the particular frequency of interaction. 

 

If the frequency of interaction represents advice regarding how to treat patients with diabetes, 

the data reveal that general practitioners seek such advice from secondary care rather than from 

their own colleagues (GP). The frequency of interaction (density) by general practitioners with 

secondary care is 0.18 with a weekly preference, while among general practitioners the frequency 

of interaction is only 0.02 with a preference between weekly or monthly. There is more frequent 

interaction between general practitioners and specialist nurses (0.12) than GPs and 

endocrinologists (0.07). A fact that is most marked in the frequency at the interface, physicians’ 

(GPs and endocrinologists) relations can be less than monthly, while the relationship between 

GPs and DNSs is weekly, and even daily in some cases.  

In summary, general practitioners were the group of health workers who interacted least with 

each other. Overall, health professionals within primary care interact about diabetes less than 

health professionals within secondary care and GPs seek advice from secondary care, particular ly 

with DNSs. One of the reasons could be related to the availability of DNSs in some of the general 

practices. This means the possibility to interact without geographic barriers and face to face could 

be an important factor in increasing the frequency of interaction; a fact that is evident in 
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secondary care, where health professionals are located close each other. However, in primary 

care this only explains the relationship between GPs and DNSs, as they are closer 

(geographically in some cases) and proximal through virtual communication (letters, telephone, 

computers, and so on). This does not explain patterns of interaction between GPs and their 

colleagues in the same area or general practice. As the frequency of interaction with colleagues 

in the same sector is distant and infrequent, this could be explained by other factors, such as 

quality or perceived value of the interactions.  

4.5.2.3 Quality of Interactions 

 
Quality of the interactions was measured in this study. Health professionals were asked whether 

the information obtained from the network (or each player selected by the respondent) provides 

current and valuable information that influences decisions about how to care for patients with 

diabetes. The data in Table 13 illustrates that the information classified as high quality is 

generated between endocrinologists, followed by the information transmitted within secondary 

care.  

Within professional networks, endocrinologists recognise that there is a higher quality of 

interaction between them (density 0.84), as specialist colleagues considered that the information 

shared is valuable and current. This attitude contrasted with the views of GPs, whose high quality 

of interactions had a density of 0.01.   

This may explain why interactions between GPs are low. They may consider the information 

does not mark great difference from their own information. If they seek advice, they may 

consider asking other professionals in secondary care more than their colleagues in the same 

practice or sector. 

For diabetes nurse specialists and practice nurses, the quality of information is high. It is also 

higher when compared to the perceived quality by general practitioners when they interact with 

secondary care. However, in contrast with the interactions between GPs and DNSs, it is 

important to note that even if the information between GPs and endocrinologists is high, there 

appears a low-quality segment in the interactions between them. 
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Network 

LOW 
1-2 rank 

HIGH 
4-5 rank 

Endocrinologists 0 0.84 

Secondary Care (SC) 0.01 0.54 

Specialist  nurses (SN) 0.01 0.45 

PN-DNS 0.01 0.24 

GP-SC 0.01 0.1 

Overall Network 0.01 0.1 

GP-DNSs 0 0.07 

GP- Endocrinologists 0.01 0.05 

Practice Nurses (PN) 0.03 0.03 

GP-PN (primary care) 0 0.02 

General Practitioners (GP) 0 0.01 

 

Table 13: Quality of Interaction about Diabetes Care in Network A 

That means that there are factors to affect the quality of the interactions between GPs and 

endocrinologists related to the currency and value of the information. In the qualitative analysis 

section this point will be addressed in order to find an explanation for this. In the segment of 

practice nurses, the quality of the information is perceived as both low and high quality in the 

same proportion.  

4.5.2.4 Perceived Value of the Interactions 

This study has asked about the perceived value of the interactions. As a difference to the previous 

analysis, the value of the interactions is measured in terms of how interactions with other health 

professionals influence the decisions about how diabetic patients are diagnosed and treated. That 

means high perceived value implies strong influence on the way that health workers diagnose 

and treat patients with diabetes. 

Table 14 shows the most perceived value of the interactions is held by secondary care 

(endocrinologists and specialist nurses). The value of the interactions within primary care looks 

quite low in contrast to secondary care, although health workers in this setting classify these 

interactions as of high value. Additionally, the small increase in the density of the low value of 

the interactions between GPs and endocrinologists is in contrast with the findings in the quality 

of the interactions. 
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Network LOW HIGH 

Specialist  0 0.84 

Secondary Care (SC) 0.01 0.53 

Specialist  nurses (DNS) 0 0.44 

Nurses 0.01 0.23 

GP-SC 0.01 0.11 

Overall Network 0.01 0.1 

GP-DNS 0.01 0.06 

Doctors  0.02 0.05 

Practice Nurses (PN) 0.03 0.03 

GP-PN (primary care) 0.01 0.02 

General Practitioners (GP) 0 0.01 

 

Table 14: Perceived value of interactions about diabetes care at the primary and secondary interface 

 

These professionals considered the information from endocrinologists as current and valuab le 

but in some cases it did not help to change patient prescriptions. 

And finally, GPs considered the interactions with specialist nurses influenced the way they 

diagnosed and treated patient with diabetes significantly more than interactions between GPs 

and endocrinologists. This needs to be clarified in the qualitative stage. 

The above analyses have shown the network characteristics resulting from three levels of 

interaction: the first level consists of interactions between professionals in primary care, the 

second level is characterized by interactions between professionals in secondary care, and a third 

level results from interactions across these levels. However, it is important to analyse variations 

in the centrality measures of all actors in the network after eliminating the effects of interactions 

between secondary care actors. This argument is based on the fact that the centrality of the actors 

in secondary care is also explained by the dense interactions between specialists and diabetes 

nurse specialists and between DNSs themselves. Therefore, an analysis of the actors’ centrality 

resulting from interactions at the interface is a measure that exposes patterns of interact ion 

between primary care and secondary care professionals, a fact that is even more relevant in the 

present investigation. 

4.5.3 Social Network Analysis for Network B 

This network is defined by the interactions across the interface between primary and secondary 

care. All of the interactions within secondary care were not taken into account. 
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4.5.3.1 Social Network Map 

 
Figure 23 shows the distribution of the network at the interface between primary and secondary 

care. The spheres are actors distributed according to their profession and the size and position 

refer to the centrality and importance of the actor in the network (based on degree measurement). 

This graph is different in structure to that shown for network “A” in figure 18 (because it is not 

a “star” graph). Although this again affirms the importance and centrality of two endocrinologists 

in this network (SCS003 and SCS009) and one of the DNSs (SCN010), it contrasts with network 

A as DNSs are more peripheral. This is not surprising as they may occupy more central positions 

based on the degree of interactions with other DNSs. This graph illustrates the distribution of 

centrality by GP, and it is evident the higher centrality of some of them (GD00628, GD00332, 

GD00514, GD00326 and GD00926) who are more connected with secondary care professiona ls 

and similarly with primary care colleagues. 

 
Figure 24: Degree Social Network Map. Network B by Profession. 

Red: Specialist, Blue: GP, and Purple and Green: DNS.  

4.5.3.2 Social Network Measures 

Not surprisingly, the density of the network has reduced to 3.7%, as the interactions between 

secondary care health professionals were eliminated. The diameter is kept constant (diameter 6). 
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Table 15 shows the social network measurements at the interface´s network. The overall results 

are consistent with the map shown in Figure 23. 

Id Degree In degree Out Degree 
Closeness 

Centrality 

Betweenness 

Centrality 

Eigenvector 

Centrality 

SCS003 18 5 13 1.5417 115.9286 0.579136 

SCS009 15 4 11 1.7917 143.7333 0.933615 

SCN010 15 4 11 1.7083 81.92857 0.647533 

GD00628 12 5 7 1.8333 131.0024 0.982938 

GD00332 9 7 2 2.5833 73.71667 1 

GD00514 9 4 5 2.1667 49.14524 0.521964 

GD00310 7 4 3 2.4167 44.78571 0.714413 

SCN001 7 1 6 2.125 26.23333 0.314896 

SCN011 7 2 5 3.125 19.66667 0.563052 

GD00926 6 4 2 2.6667 22.35 0.893294 

GD00335 6 0 6 2.1481 0 0 

GD00832 6 6 0 0 0 0.996717 

GD00629 5 3 2 2.5833 16.66667 0.71113 

GD00427 5 5 0 0 0 0.901136 

SCN013 4 1 3 2.92 1.642857 0.003283 

GD00122 4 4 0 0 0 0.714413 

GD00731 4 4 0 0 0 0.81127 

SCS011 4 4 0 0 0 0.784627 

GD00312 3 2 1 2.5 6.333333 0.207431 

SCN012 3 2 1 2.7917 3.866667 0.545081 

GD00930 3 3 0 0 0 0.71113 

SCN008 3 3 0 0 0 0.72896 

GD00114 2 2 0 0 0 0.103423 

GD00512 2 2 0 0 0 0.381752 

GD00535 2 0 2 2.4231 0 0 

SCC005 2 0 2 3.4 0 0 

SCN003 2 2 0 0 0 0.318179 

SCN004 2 0 2 3.16 0 0 

SCN007 2 0 2 3.4 0 0 

SCN014 2 2 0 0 0 0.006566 

GD00630 1 1 0 0 0 0.297148 

GD00723 1 0 1 2.72 0 0 

SCN009 1 1 0 0 0 0.17932 

 

Table 15: Social Network Measures. Network B Interface 

Three secondary care health professionals possess the highest degree and betweenness the same 

as in the original network. These measurements show great centrality and influence in the rest 

of the network. This observation is consistent with the results of Network A. Network B shows 

five GPs with higher centrality measurements than the rest of their colleagues, denoting stronger 
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links with central actors ( secondary care). This observation is consistent with network A. 

Considering closeness centrality as a baseline indicator to determine the strength of interact ion 

between GPs and secondary care professionals could interpret that professionals GD00427, 

GD0630 and GD0723 have the weakest relationships with secondary care. However, the 

Eigenvector indicator shows how actors GD00427 and GD0628 are strongly connected through 

leaders in the network (see table 15 and 16).  

 

  Network A Network B 

Definition 
Interactions across and within 
primary and secondary care 

Interactions across interface 
between primary and secondary 
care. 

Nodes 49 49 

O rder 357 87 

Density 15,2% 3.70% 

Centrality measures     

Ranking by Eigenvector   

Primary Care GD00332 GD00332 

  GD00832 GD00832 

  GD00628 GD00427 

  GD00427 GD00628 

      

Secondary Care SCS009 SCS009 

  SCS011 SCS011 

  SCS003 SCN008 

  SCN013 SCN010 

  SCN005 SCS003 

Table 16: Summary Comparison between Network A and B 

 

This new structure has made clear at least three important conclusions. First, the star structure of 

network A is a result of the great density of interactions between health professionals in 

secondary care but also between DNSs. Second, central actors or important actors in both 

networks are consistently and mainly endocrinologists, followed by DNSs. This illustrates the 

direction of the influence and advice across the interface. Third, there are a range of differences 

in centrality measures between the GPs; some of them appear well and strongly connected within 

the network but also with important actors, in contrast to a range of isolated GPs. This important 

finding allows determination of the effects of differences in social network characteristics on 

patient outcomes and GP prescription behaviours. As I mentioned previously, these network 

characteristics represent the interface between primary and secondary care. For that reason, these 

data were taken for analysis in step two (linked SN characteristics with patient outcomes). 
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4.5.3.3. Frequency of Interactions in Network B 

This new structure allowed for analysis of the frequency of interactions between GPs and health 

workers in secondary care. The level of analysis was the distribution of the network densities by 

frequency of interaction in relation to their profession. This analysis showed just three 

frequencies of interaction between them at the interface: weekly, monthly and less than monthly 

(see also table 17). This analysis showed that GPs and secondary care health professiona ls 

established interactions with a likely frequency of less than monthly, which was particular ly 

evident in interactions between GPs and endocrinologists. 

Although the frequency of interaction preferences were similar for GPs and each health 

profession in secondary care, this analysis showed that the density of the interactions between 

GPs and endocrinologists was higher than between GPs and DNSs in contrast to the evidence in 

Network A 

Frequency of Interaction in Network B 
Inter-professional 

Network 
Less than monthly Monthly Weekly  O verall  

GP-SC 0.039 0.008 0.001  0.048 

GP-SCN 0.026 0.007 0.001  0.034 

GP-Endocrinologist 0.041 0.005 0.000  0.046 

      

Table 17. Frequency of Interaction about Diabetes Care for Network B 
 Numbers represent the density measure in SNA when it was selected for each network. Higher numbers indicate higher 

density of interaction within the group of health professionals at the particular frequency of interaction. 

This explains why centrality measures of the endocrinologists are higher in this network and they 

occupied a central position within the network. Additionally, it may explain why more DNSs 

appeared in the periphery, in contrast to network A.  

Table 18 shows the findings in regards to the frequency of interactions within inter-professiona l 

networks. Using “Degree” as an indicator ranked health professionals for each frequency of 

integration. Degree offered a way to identify the direct number of interactions established by 

each health professional with others according to the frequency. This analysis allowed the 

identification of patterns of interaction based on different frequencies.  
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Frequency of Interactions  

Less than Monthly Monthly Weekly 

Health Professional In-Degree Health Professional In-Degree Health Professional In-Degree 

SCS003 18 GD00332 4 GD00628 1 

SCN010 14 SCS009 4 SCN001 1 

SCS009 11 SCN011 3     

GD00628 9 GD00514 3     

GD00310 7 GD00832 2     

GD00514 6 SCN001 2     

GD00335 6 GD00628 2     

GD00427 5 SCN007 2     

GD00332 5 GD00122 1     

GD00629 5 GD00731 1     

Table 18: Rank of Health Professionals According to Their Frequency of Interactions in Network B 

Two endocrinologists (SCS003 and SCS009), one DNS and 7 GPs interacted with a frequency 

less than monthly. Two health professionals reported weekly interactions. 

4.5.3.4 Quality of interactions in Network B 

In regard to the quality of interactions, it followed the same level of analysis to network A. Table 

19 shows the density values for each attribute of quality. Quality was measured in terms of low 

(using answers ranked 1-2) and high (using answers ranked 4-5).  

 

Quality of Interactions Network B  

Inter-professional 

Network 

Low 

1-2 rank 

High 

4-5 rank 

GP-Secondary Care 0.005 0.33 

GP-DNSs 0.000 0.02 

GP- Endocrinologists 0.011 0.031 

   

Table 19. Quality of Interaction about Diabetes Care in Network B 

Overall, there was a high quality of interactions within the network. But in contrast to Network 

A, this table shows that GPs considered a higher degree of quality in the interactions with 

endocrinologists rather than with DNSs. A second revision of the data set was performed, as it 

was interesting to see data representing low quality of the interactions between GPs and 

endocrinologists. It was identified that one of the endocrinologists assessed quality of 

interactions with GPs with a low rank. That means, for this specialist, the information obtained 

from GPs did not provide current and valuable information that influenced decisions about how 
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to care for his/her patients with diabetes. Table 20 shows the rank of health professiona ls 

according to the low and high quality of interactions by using “in-degree”. I have used “in-

degree” because the quality of the interaction is a perception made by others rather than from 

one’s own perception. Six DNSs and 4 GPs showed the lowest quality of interactions, while 3 

specialists, 6 DNSs and 2 GPs showed the highest quality of interactions. 

Some DNSs, such as SCN010, SCN008, SCN003, SCN011, SCN012 and SCN014, appeared in 

both ranks, which is explained by having different numbers of interactions with other health 

professionals and each interaction representing different meanings. A fact that is important to 

highlight is how the three specialists appeared in the rank of high quality of interactions. 

4.5.3.5 Perceived Value of the Interactions in Network B 

At the interface between primary and secondary care, GPs and secondary care health 

professionals were asked how interactions with other health professionals influenced the 

decisions about how diabetic patients are diagnosed and treated. 

 

Quality of Interactions  

Low High 
Health Professional  In-Degree Health Professional  In-Degree 

SCN010 4 SCS003 5 

SCN008 3 SCN010 4 

SCN003 2 SCS011 4 

SCN011 2 SCN008 3 

SCN012 2 SCS009 3 

SCN014 2 SCN003 2 

GD00122 1 SCN011 2 

GD00427 1 SCN012 2 

GD00628 1 SCN014 2 

GD00629 1 GD00122 1 

Table 20: Rank of Health Professionals According to Their Quality of Interaction in Network B 

 

Table 21 shows that, overall, GPs considered interactions with secondary care with a high 

perceived value.  Interactions between GPs and endocrinologists represented more value than 

interactions between GPs and DNSs, a fact that contrasts with network A. 

 

 



 
 

116 

Perceived Value of the Interactions 

Inter-Professional  
Network 

Low High 

GP-Secondary Care 0.01 0.030 

GPs- DNSs 0.005 0.02 

GPs - Endocrinologists 0.014 0.031 

 

Table 21: Perceived Value of Interactions about Diabetes Care in Network B 

Using in-degree as an indicator, health professionals in primary and secondary care were ranked 

based on low and high perceived value of their interactions. In-degree allowed measurement of 

the number of actors mentioned as connected with an actor according to each category.  

Table 22 shows the top ten health professionals with low and high perceived value of 

interactions. Eight DNSs and two GPs possessed the lowest perceived value of interactions. The 

top ten health professionals with high perceived value are from secondary care. Endocrinologists 

have the highest in-degree.  

Perceived Value of Interactions  

Low High 
Health  

Professional 
In-Degree 

Health  

Professional 
In-Degree 

SCN010 4 SCS003 5 

SCN008 3 SCS009 4 

SCN011 2 SCN010 4 

SCN012 2 SCS011 3 

SCN003 2 SCN008 3 

SCN014 2 SCN011 2 

SCN013 1 SCN012 2 

SCN001 1 SCN003 2 

GD00122 1 SCN014 2 

GD00310 1 SCN013 1 

Table 22: Rank of Health Professionals According to Their Perceived Value of Interactions in Network 
B 

4.6 Conclusion of this Chapter 

The findings of this stage contribute to the overall research question. SNA contributes to the 

description of the inter-professional network characteristics. The results provide an overview of 

how health professionals interact within and across the interface, and also add knowledge on 

how frequency, quality and perceived value of the interactions are within the network. 

Importantly, these findings make an important contribution to revealing the directions of the 

social influence between primary and secondary care at the interface.   
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SNA allowed comparison of sub-networks, there were identified two sub-networks: Network A 

(Interaction within and across primary and secondary care) and Network B (interactions across 

the interface without interaction within secondary care). This distinction was important to 

confirm the direction of the influence between primary and secondary care eliminating the 

effect of high levels of interaction among health professionals at secondary care in network B. 

Identifying network characteristics in network B showed significant changes in comparison to 

network A. It also allowed us to identify how some health workers in the primary care sector 

posed relevant positions. This analysis allowed for selection of the social network characterist ic s 

across the primary and secondary care interface. Selected centrality measures allowed 

identification of important actors and how the information is spread within and across the 

interface. This information is extremely useful, as this is the basis for studying how patterns of 

interactions may have effects in patient outcomes and GP prescriptions.    
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Chapter Five: Stage 2. Relationship between Social Network 

Characteristics and Patient Outcomes  

Quantitative Method and Results 

 

5.1  Introduction 

This chapter presents the methods and findings from the second quantitative approach. Results 

from Social Network Analysis (Stage 1) and clinical data analysis were used to identify the 

associations between social network characteristics and patient outcomes and GPs’ prescription 

behaviours at the interface between primary and secondary care. This chapter begins with the 

aims of this stage and the contribution that it makes answering the overall research question. 

This is followed by methods and results sections. 

5.2  Stage Aims 

These are the aims for stage 2: 

 Identify the association between inter-professional network characteristics and patient 

outcomes and GPs’ prescription behaviours. 

 Identify how frequency, quality and perceived value of interactions are associated with 

patient outcomes and GPs’ prescription behaviours.  

5.3  Contribution of Stage Two 

The literature review presented in Chapter Two suggests that close, strong, frequent and 

valuable relationships between actors within the network are reflected in better results in the 

system. The main contribution of the second stage of the study was to describe the relationship 

between inter-professional network characteristics and GPs’ prescription behaviours and 

patient outcomes. Thus, this section provides information to answer part of the research 

question one and provides significant information to answer research questions two (What is 

the association between frequency of interactions between health workers at the primary and 

secondary care interface and patient outcomes?), three (What is the relationship between 

quality of interactions between health workers at the primary and secondary care interface and 

patient outcomes?) and four (What is the association between perceived value of interactions 

between health workers at the primary and secondary care interface and patient outcomes?). 
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5.4 Method 

5.4.1 Selected Method 

Descriptive Data Analysis 

Describing the association between variables was the way to identify how the distribution of the 

inter-professional network characteristics relates to the distribution of patient outcomes and GPs’ 

prescription behaviours. Using graphs that represent the distribution of a pair of variables was 

an interesting analysis, as I could identify the direction of the association. This analysis is 

particularly useful when the number of the observations and the size of the sample are constraints 

(Kirkwood & Sterne, 2003).    

Identifying the relationship between social network characteristics and outcomes at the interface 

between primary and secondary care required combining and analysing different types of data: 

social network data and clinical data.  

While SN data was collected through social network questionnaires, clinical data was collected 

from secondary data. Research from secondary data is where the information that is used has not 

been collected in the context of one’s own research (Boslaugh, 2007; Bowling, 2002; Bryman, 

2008). In this case, the basic source for this study comes from the databases captured by other 

parties (general practices, Primary Health Organizations [PHO] and CMDHB). This clinica l 

information is recorded for all patients receiving medical care at the primary and secondary 

levels of care. Therefore, studying the clinical variables of patients with diabetes should be based 

primarily on data obtained through the records systems in those locations.  

5.4.2 Design 

The research methods used and how databases are combined is presented in Figure 24. Patient 

outcomes databases came from primary and secondary care settings. Selected general practices 

provided information about patients with diabetes who received treatment from each GP 

participating in this study. Information from secondary care regarding ED presentations and 

hospital admission of these patients was provided by Middlemore Hospital.  

There are three major sections in this design: the first section involves the selection of network 

characteristics from the SNA in stage one (described in section 4.5.3); second is the selection of 

the patient outcomes; and the third section encompasses the method used for descriptive analysis. 

All of these sections will be explained in the procedures section.  
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Figure 25: Stage two. Design Method of the Study. 

5.4.3 Participants 

Stage 2 comprises two different subsets of data and participants. On one side are the GPs’ social 

network characteristics, while on the other side, I have selected two types of outcomes: GPs’ 

prescription behaviours and associated patient outcomes. Associated patient outcomes were the 

ED presentations and hospital admissions in the secondary care.  

Participants were GPs and the data collected is about their patients with diabetes. These were the 

inclusion criteria: 1) the GP had to successfully participate in stage one (having completed the 

online survey and submitted for SNA); 2) the GP has treated the patient with diabetes because 

of the context of the research and also for the clinical data needed; 3) patient data about diabetes 

cases managed by the GP were successfully collected. 

5.4.4 Procedures 

This section describes the selected outcomes, how these indicators were developed and, why this 

set of indicators was selected. Also, it describes how the descriptive analysis to identify the 
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association between social network characteristics and patient outcomes at the primary and 

secondary care interface was performed. 

5.4.4.1 Selected Outcomes 

There are a varying number of indicators measuring the performance of healthcare actions in 

patients with diabetes. There are also many factors that affect the performance of these 

indicators. This is why finding the perfect indicator that measures a single effect and a single 

cause could be a limitation. Therefore, for the selection of these indicators, the following 

assumptions and principles were taken into account: 

 Inter-professional networks are an opportunity to share information and receive feedback 

in order to ensure better diagnoses and treatment in patients with diabetes. Therefore, the 

indicator selected should be associated with influence and advice. 

 Since communication, coordination and collaboration are three important aspects for 

knowledge transfer, selected indicators should demonstrate the transference effect. 

Therefore, an indicator that measures professional behaviours could represent the effects 

of the relationship between health professionals in the primary and secondary care 

interface. 

 Since the direct effect of strengthening primary care is a reduction of undesirable effects 

in secondary care, one of the indicators needs to measure this effect. 

 But also it is important to highlight that measuring impacts in secondary care does not 

mean that the best result is “0” complications. Therefore, this study was more interested 

in measuring the trend of the complications or undesirable effects in secondary care rather 

than focussing on absolute frequencies.   

According to the previous principles and assumptions, I have selected a set of two indicators : 

proportion of intensification of therapy or change in treatment plan by GP, that measures 

behaviour; and, proportion of emergency department (ED) presentations and hospitalizat ion 

events in diabetic patients by GP, which measures undesirable effects in secondary care.  

Intensification of Therapy 

Some of the most common diabetes outcome measures in the literature are simply mean HbA1c, 

SBP and different levels of cholesterol, achieving targets set out in current guidelines (Boccalett i, 

Latora, Moreno, Chavez, & Hwang, 2006; Odom-Walker et al., 2013; P. Phillips, 2012; Saudek 

& Brick, 2009; Saudek, Derr, & Kalyani, 2006). If describing patients, this may be sufficient 
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(Kenealy, Orr-Walker, et al., 2012). But if this data is used to assess quality of medical care, it 

would commonly be adjusted in an attempt to account for patient factors outside the control of 

the doctor, such as patient age, ethnicity, duration of the diabetes, and level of HbA1c on first 

entering care. In our case, no such adjusting data were available. Fortunately, we were able to 

calculate a measure of intensification of therapy, which in any case is argued to measure quality 

of care and also to be a direct measure of clinical care, which is almost independent of patient 

factors (O'Connor, 2005; L. Phillips et al., 2001; Zafara, Daviesb, & Khuntia, 2010).  

Some researchers have considered that the decision to intensify or change treatment in patients 

with chronic diseases may be affected by several factors, such as patient adherence or preference 

or provider attitudes and knowledge (Bolen et al., 2009; Katon et al., 2009; Shah, Hux, Laupacis, 

Zinman, & Van Walraven, 2005). However, studies have suggested that general practitioners 

who have specific training, counselling, and behaviour change techniques could improve the 

decision to intensify treatment in diabetic patients (Egede, Michel, & Charleston, 2002; L. 

Phillips et al., 2005; Ziemer et al., 2006). In the same vein, according to Philips (2007), clinica l 

inertia (healthcare providers often do not initiate or intensify therapy appropriately during visits 

of patients with these problems) is due predominantly to three problems: overestimation of care 

provided; use of “soft” reasons to avoid intensification of therapy; and lack of education, 

training, and practice organization focused on achieving therapeutic goals (L. Phillips et al., 

2001). These factors, particularly the third one, could be improved within professional socia l 

networks. In fact, Greenhalgh (2004), Dopson (2005) and recently Ziemer (2006) and Raghuram 

(2011) have pointed out the relationship between strong ties with colleagues, and particular ly 

with opinion leaders within a network, for adopting innovative health ideas. This is due to the 

health professional being exposed to more social influence through their social ties. For that 

reason, measuring the proportion of patients having an intensification of pharmacologica l 

therapy is used as an indicator of how social networks between general practitioners and 

secondary care might affect patient outcomes (Dopson, 2005; Greenhalgh et al., 2004; Lyengar 

et al., 2011; Ziemer et al., 2006). 

ED Presentations and Hospital Admissions  

Diabetes complications drive ED presentations and hospital admissions (Helmer et al., 2008; 

Irons, Flemming, Seifert, & Wesson, 2008). Poor glycaemia control in primary care is one of the 

main causes of diabetes complications attended in other levels of care (Lark Jr & Lee, 1995; 

Nathan, 1993; Winegrad, 1987).  
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Emergency department (ED) events play multiple functions for populations with chronic 

conditions. It provides a source of care in medical, surgical, and traumatic emergencies, but also 

functions as an alternative source for primary medical care. Certain characteristics of primary 

care (e.g., lack of a regular physician, unmet needs for healthcare, financial barriers such as co-

payments, poor continuity of care and perceived lack of rapid access to care) have been 

associated with an increased likelihood of making an ED visit. Ambulatory ED visits are more 

likely to substitute for regular primary care than those in which the patient is hospitalized 

(McCusker et al., 2010). ED ambulatory visits (less than 3 hours) are considered inappropria te 

not only because the patient may receive proper treatment in the primary care setting instead, but 

also because the operational costs are higher in ED settings. Therefore, these above indicators 

are part of the diabetes programme quality performance.  

There is a link between inter-professional networks and ED presentations and hospital 

admissions. Diabetes care management in New Zealand expects to reduce ED presentations and 

hospital admissions, based on the following reasons: integrated care aims for a better level of 

counselling and advice from secondary care, additionally to the better communication and 

coordination between health workers within the interface between primary and secondary care 

(McCormick & Boyd, 1994). That means, if the effects of care fragmentation and lack of 

communication and coordination among health professionals are reduced, patients could 

maintain their HbA1c at closer to normal levels. Therefore, less-urgent ED presentations and the 

long-term comorbidities and complications of the diabetes will be reduced (Chiou, Campbell, 

Horswell, Myers, & Culbertson, 2009).  

 5.4.4.2 Procedures for Developing Indicators 

 

In this section, the steps taken to find the values of the proposed indicators will be briefly 

described and explained. A detailed description of the method used and the results of clinica l 

inertia and intensification of therapy are presented in Appendix 7.. 

Intensification of Therapy 

Definition of the Indicator 

Intensification of therapy is an indicator that demonstrates how often health professionals initia te 

or intensify therapy appropriately during visits of diabetic patients. An opposite behaviour is 

called clinical inertia, which represents non-initiation or non-intensification of the therapy when 

patients require it (L. Phillips et al., 2001; Zafara et al., 2010).  
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Overall, this indicator compared diabetes clinical indicators’ trends (such as HbA1c, systolic 

blood pressure and LDL) with intensification or changes in prescription (therapy for 

hyperglycaemia, hypertension and hyperlipidaemia). This measurement indicates the percentage 

of changes in prescription when it is needed. According to the New Zealand Cardiovascula r 

guidelines, clinical indicators help to manage diabetes based on available evidence and experts 

(New Zealand Health Ministry, 2009). 

Time Frame of the Sample 

Clinical data (HbA1c, SBP and LDL), as well as medical prescriptions to control 

hyperglycaemia, hypertension and hyperlipidaemia, were made in the period from January 2009 

to December 2011. 

Values of the Indicator 

The indicator is a ratio that is set according to the number of prescriptions in which evidence of 

the intensification of therapy is shown as necessary. Thus, if clinical measurement trends require 

an action such as change or intensification of therapy, the numerator is the effective action, while 

the denominator is the sum of prescriptions needed for an intensification of therapy. 

Database Requirements and Calculations  

According to previous research and reports using this indicator, it has followed a similar analysis 

protocol presented by O'Connor (2005) and Berlowitz (2005). This indicator required two types 

of information from each general practice: information about clinical measures (HbA1c, SBP 

and LDL) for each patient with diabetes, and information about prescriptions made by GPs. 

Intensification of therapy is needed when the goal value in HbA1c, SBP or LDL was not reached. 

Therefore, superior values for those presented in Table 23 should be understood as he patient 

requires a change or intensification of therapy. 

Clinical Measure Goal value 

HbA1c Less than 64 mmol/mol or 8% (old units) 

Systolic blood pressure Less than 130 mmHg 

LDL cholesterol Less than 3.4 mmol/ l (130 mg/dl) 

 

Table 23: Clinical Goals for Patients with Diabetes  

 

The above reference values are the result of the analysis of three sources: Firstly, the target values 

established in previous studies of clinical inertia (Berlowitz et al., 2005; Grant et al., 2004; 

O'Connor, 2005; Shah et al., 2005; Zafara et al., 2010); secondly, from the cardiovascular and 
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diabetes screening guidelines of the NZ Health Ministry in 2009 (New Zealand Health Ministry, 

2009); and third, from the results of the semi-structured interviews conducted in this study (see 

Appendix 19 and 21). 

A second database contains information about the prescriptions made by the GPs in the same 

period of time as clinical measurement. The prescription database contains the therapy divide d 

into three groups: a group of drugs to control hyperglycaemia, a second group to control 

hypertension, and a third group to control LDL cholesterol. After identifying the patient and the 

clinical measures over the goal, the second part seeks to establish whether or not intensificat ion 

of therapy was made in each case. 

Data Management 

Data management and analysis of the data were performed using Stata 11.1 for Windows (Stata, 

College Station, TX). All of the steps and instructions were recorded for control and auditing 

purposes in (.do) files, and datasets saved on (.dta) files. Continuous variables were presented as 

means ± SD or medians with ranges, if not normally distributed (assessed by empirica l 

distribution of the data (histograms) and normal probability plot to identify outliers). Discrete 

variables were presented as absolute numbers and percentages.    

Indicator Outcomes 

According to Schmittdiel et al. (2008), intensification of treatment “was defined as any one of 

the following 3 occurrences: (a) an increase in the number of drug classes; (b) an increase in the 

daily dosage of at least 1 on going drug class; or (c) a switch to a medication in a different drug 

class (Schmittdiel et al., 2008, p.589).  

Selecting patients from those over the clinical measure limits was identified by changes of 

prescription. If there was an intensification of therapy on the case, the prescription was marked 

"1" otherwise it was marked "0" (clinical inertia). Finally, the average intensification of therapy 

was reported for each GP. The average is useful as it is a way to correct or normalize the number 

of prescriptions per GP. 
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Where P.IT is the number of prescriptions with changes or intensification of therapy and TN is 

the total number of prescriptions where a change was needed, due to the clinical measure being 

over the standard. 

ED Presentations and Hospital Admissions 

Definition of the Indicator 

Patients come freely or by referrals to Emergency Departments for review by medical specialists. 

From there, they can take three possible routes according to the complexity of the health issue 

or complication: be hospitalized, referred to their GP, or sent home. As the idea is to measure an 

“outcome indicator”, the proposed indicator measures the number of ED presentations and 

hospital admissions for each patient included in the intensification of therapy database. 

Time frame of the Sample 

This was the same time frame used for the sample in intensification of therapy, namely the period 

between January 2009 and December 2011. 

Values of the Indicator 

 
The indicator measures the number of ED presentations and hospital admissions for each 

patient. Therefore, the total value is the sum of these events per patient per GP.  

Database Requirements and Calculations 

The database had the following information: 

 Patient identification code (encrypted code) 

 Date of the ED visit or hospital admission 

 Diagnostic code of admission in ICD-10 format 

The pathologies included in ED events and hospital admissions were complications associated 

with diabetes. For this purpose, ICD-10 codes related to complications of diabetes were taken. 

The codes were extracted and grouped according to the results in previous research on this 

indicator (Alberti & Zimmet, 1998; C. L. Morgan et al., 2000) 

Data Management 

Data management followed the same rules as in the intensification of therapy analysis.    

Indicator Outcomes 
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The resultant database contained the identification code of the GP, with the corresponding 

average value of complications for the patient group that he/she attended in the time period of 

the sample. The final value reported is the percentage of patients with complications who went 

to ED or had hospital admission by each GP. 

 

Summary of the Outcomes 

 

Indicator Definition Aim 

Intensification of therapy 

It is a ratio between the number of 

prescriptions with changes or 

intensification of therapy and the 

total number of prescriptions 

where a change was needed 

Identify pattern of adequate 

management. It reflects the GPs ’ 

ability to change prescriptions in 

patients with diabetes, based on the 

advice, knowledge transfer, 

collaboration, coordination and 

communication from secondary care, 

among other factors.  

Emergency Department 

(ED) events and 

Hospitalization admissions. 

Number of patients with ED 

events related to diabetes 

condition during the last year + 

Number of patients with  

hospitalization events related to 

diabetes condition during the last 

year. 

Identify pattern of inadequate 

management and poor results in 

patients with diabetes. 

 
Table 24: Summary of Outcomes Indicators. 

5.4.5 Data Collection  

The PHO helped this study collect data in primary care. Two databases for each general practice 

that participated in stage one of the study were collected: the first database contained clinica l 

measurements in patients with diabetes, and the second database contained data on prescriptions 

for each patient. Both databases were delivered in files with extensions (.csv). There were two 

types of drawbacks in this collection: firstly, the heterogeneity associated with the data store 

platforms and data management due to each general practice running different software; and, 

secondly, the quantity and quality of the data collection, as it was impossible in some general 

practices to collect prescription data. 

The clinical analysis office in CMDHB collected a third database related to the ED admissions 

at the referent hospital. This information is about patients with diabetes managed by the health 

practices which participated in stage one who received ED delivery service. According to the 

ethics application, the patients’ identities must be kept confidential. Therefore, it was necessary 

that the PHO referred the NHI codes of each patient who was treated at the general practice level 
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directly to the clinical analysis office. Then CMDHB collected information about ED visits and 

hospital admissions for this group of patients.  

5.4.6 Analysis 

Statistically descriptive analysis is the most intuitive statistical tools used for discovering the 

relationships between variables. In particular, graphs display the relationships between 

numerical variables (Kirkwood & Sterne, 2003; Winkler, 2009). This study used scatter plots to 

examine the relationships between outcomes and explanatory variables. The explanatory values 

were represented by social network characteristics calculated at the level of general practitione r. 

The response variable was outcomes (intensification of therapy and ED presentations & hospital 

admissions).  I was interested to identify associations in five different assumptions related to the 

five research questions; the analysis identified possible associations between these variables, 

which are summarized in Table 25. 

Research Questions  Assumption 
1. What is the association between GPs’ network 

characteristics and intensification of therapy? 

GPs who show more central positions within the network 

and strong relationships with colleagues in secondary care 
are associated with intensification of therapy in different 

ways to GPs with weak ties to secondary care. 

 

2. What is the association between GPs’ network 

characteristics and ED presentations & 
hospital admission by GPs? 

Strong relationships between GPs and health 

professionals in secondary care are associated with ED 
presentations & hospital admissions in different ways to 

GPs with weak ties to secondary care. 

 

3. Is frequency of interactions at the primary and 

secondary care interface associated with 
patient outcomes and GPs’ prescription 

behaviours? 

 

 

4. Is quality of interactions at the primary and 
secondary care interface associated with 

patient outcomes and GPs’ prescription 

behaviours? 

 

 

5. Is perceived value of interactions at the 
primary and secondary care interface 

associated with patient outcomes and GPs’ 

prescription behaviours? 

High frequency of interactions between GPs and health 

professionals in secondary care is associated with 
intensification of therapy and patient outcomes in 

different ways to GPs with low frequency of interactions 

with secondary care 

 
High quality of interactions between GPs and health 

professionals in secondary care is associated with 

intensification of therapy and patient outcomes in 

different ways to GPs with low quality of interactions with 
secondary care 

 
High perceived value of interactions between GPs and 
health professionals in secondary care is associated with 

intensification of therapy and patient outcomes in 

different ways to GPs with low perceived value of 

interactions with secondary care 

. 

 

Table 25:  Aims of the Descriptive Statistical Analysis to Answer Assumptions 
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5.5 Results 

This section presents the findings for the five stated research questions described in Table 25. 

First, descriptive statistics for intensification of therapy and clinical inertia in three different 

levels are considered: for control of HbA1c, systolic blood pressure and lipids control. 

Additionally, patient outcomes (hospitalization and ED presentations) by GP was calculated. The 

second section includes results of testing the research questions, using scatter plot for social 

network characteristics, frequency, quality and perceived value of the interactions, in order to 

identify associations with patient outcomes. 

5.5.1 Descriptive Statistics 

5.5.1.1 Intensification of Therapy and Clinical Inertia 

The study sample consisted of 314 patients with diabetes and 2,398 prescriptions related to 

diabetes, hypertension and lipid control. Available data were found in the period 1 October 2010 

to 30 September 2011. Details of the baselines of clinical and prescription data are in Appendix 

7. Table 26 shows the distribution of the intensification of therapy per general practitioner for 

each level of measurement.  

Practice Code  
GP 

Code  

% Intensification of Therapy 

Diabetes  HT Hyper cholesterol 

HP010 GD00310 54% 9% 0% 

HP020 GD00120 50% 0% 0% 

HP035 GD00535 43% 4% 0% 

HP030 GD00330 42% 0% 0% 

HP035 GD00335 38% 7% . 

HP012 GD00512 36% 20% 0% 

HP030 GD00930 36% 14% 0% 

HP014 GD00114 33% 11% 100% 

HP026 GD00926 33% 8% 0% 

HP012 GD00312 31% 10% 0% 

HP014 GD00514 24% 13% 0% 

HP027 GD00427 12% 10% 0% 

HP031 GD00731 11% 10% . 

HP030 GD00630 0% 0% . 

Table 26: Intensification of Therapy by GP 

According to these results, there are clear differences in intensification of therapy in terms of the 

co-morbidity addressed. It shows a distribution of 54% to 0% for diabetes control and 20% to 
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0% for HT, while the majority of GPs had 0% of intensification of therapy for high cholestero l. 

This effect was confirmed by the graphical distribution of the data in Figure 25. 

 

Figure 26: Box Plot Intensification of Therapy by co-morbidity  

Based on the differences and variability of these indicators, there are two possible ways to test 

the assumption described in Table 25. The first is to combine these three indicators in one overall 

score. However, there is little variability for intensification of therapy in cholesterol treatments. 

A second way is to use just intensification of therapy related to HbA1c changes, as there is a 

good number of observations, the variability of the data is comparable with international results, 

and it is directly related with the health issue of the study (Grant et al., 2004; Shah et al., 2005; 

Zafara et al., 2010). I have chosen the second alternative. 

5.5.1.2 Hospitalization and Emergency Department Presentations 

Table 27 shows the distribution of complications associated with diabetes presented in the same 

group of patients analysed for intensification of therapy. The number of patients with diabetes 

complications seen in the emergency department and/or hospitalized was normalized (divided 

the sets of data by a common variable to cancel out the variable's effect on the data) by the 

number of diabetic patients that each physician has reported in the study, according to the 

following formula: 

Number of complications multiplied by 100 / number of patients with diabetes registered by 

the GP. 

An association between intensification of therapy and number of diabetes complications would 

be possible, as better prescription behaviours may reduce diabetes complications. The 

relationship between outcomes could create statistical issues in identifying associations. 
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Type of Complication  

Code GP Cardiovascular Cerebrovascular Metabolic Nephropathy Neuropath Skin Infection Total % Complications 

GD00120 2 0 0 0 0 0 2 25% 

GD00514 4 0 0 0 0 0 4 17% 

GD00310 0 0 0 0 0 3 3 13% 

GD00926 0 1 0 0 0 0 1 13% 

GD00930 2 0 0 0 0 0 2 12% 

GD00512 5 0 0 1 1 1 8 10% 

GD00330 0 0 0 0 0 1 1 6% 

GD00335 0 0 0 0 0 2 2 5% 

GD00427 0 0 1 0 0 0 1 3% 

GD00535 0 0 1 0 0 0 1 3% 

GD00114 0 0 0 0 0 0 0 0% 

GD00312 0 0 0 0 0 0 0 0% 

GD00630 0 0 0 0 0 0 0 0% 

GD00731 0 0 0 0 0 0 0 0% 

Total 13 1 2 1 1 7 25  

Table 27: Number of Complications Related to Diabetes by GP. 

 

However, this study will analyse associations between social network characteristics and each 

of the selected outcomes in an independent way. Therefore, the potential association between 

outcomes does not have an important effect for the subsequent analysis.  

5.5.1.3 Summary of this Section 

This section of the findings contributes by identifying the outcomes required to explore 

associations with inter-professional network characteristics. GPs’ prescription behaviours 

(intensification of therapy) and patient outcomes (percentage of diabetes complications 

represented in ED presentations and hospital admissions by GP) for the group of GPs working 

at the primary and secondary care interface were reported. Intensification of therapy and diabetes 

complications showed differences within the three groups of diseases analysed and among health 

professionals.    

5.5.2 Descriptive Association 

The following sections and related appendixes contain graphics that represent the best 

estimated line, the deliberate decision has been made to treat this as descriptive and avoid any 

statistical testing giving the instability of the regression models and the low numbers (strongly 

advise by a senior statistician at the School of Population Health in 2013). 
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5.5.2.1 Association between Social Network Characteristics and Intensification of 

Therapy 

The question addressed in this section is: 

What is the relationship between social network characteristics at the primary and secondary 

care interface and patient outcomes (intensification of therapy on HbA1c changes)? 

As strong ties between health workers at the primary and secondary care interface might have 

effects on patient outcomes and on intensification of therapy, I have searched all possible 

combinations of the following statement: 

Strong relationships between actors (GP and endocrinologist and GP and specialis t 

nurses) are associated with increasing the proportion of intensification of therapy 

and decreasing the hospitalization complications in patients with diabetes.  

The analysis was performed by the level of GP. Scatter plots allowed determination of the 

association between variables. The outcome variable was intensification of therapy (vertical) and 

the exposure variable was each of the social network measurements (horizontal). The line 

represents the regression lines or associations between the outcome and exposure variables. 

Three possible associations were found according to the direction of the regression line: no 

association,   positive, and   negative association.  

Figure 26 shows the scatter plot association between intensification of therapy and in-degree, 

out-degree and total degree. GPs with more in-degree (ties going to a GP indicating popularity 

and identifying opinion leaders in a network) were associated with low IT. In contrast, GPs with 

more out-degree (ties from the GP to others representing independence to contact other health 

professionals at the interface) and more total degree (total of ties of a GP) were associated with 

better IT.  

Degree (page 82) might be criticized because it only takes into account the immediate ties that 

an actor has, or the ties of the actor's neighbours, rather than indirect ties to all others. In other 

words, the problem with degree is that one actor might be tied to a large number of others, but 

those others might be rather disconnected from the network as a whole. 

In a case like this, a GP could be quite central, but only in a local neighbourhood. This is common 

when GPs are clustered by general practice or when the practice shows a large number of health 
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professionals interact each other but only locally (sub-networks). Therefore, using other social 

network measurements is possible to correct this effect.  

 

 

Figure 27. Scatter Plot. Relationships between Intensification of Therapy and Degree.  

 
Table 28 summarizes all of the associations between intensification of therapy and all of the 

outcome variables selected. Scatter plots are in Appendix 8 for further detail. 

Exposure Variables SN 
Measurements  

Direction of the 
Estimated Line  

Estimated 
Association 

In-Degree ↘   Negative 

Out-Degree ↗   Positive 

Total Degree ↗   Positive 

Betweenness ↗   Positive 

In-Closeness ↘   Negative 

Out-Closeness ↗   Positive 

Eigenvector → No association 

Table 28: Relationships between Intensification of Therapy and Social Network Measurements 
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The findings show that GPs with better intensification of therapy were associated with high 

betweenness (GPs are positioned between other health professionals) and Out-Closeness (they 

reach other health professionals in fewer steps). That means more independence to contact 

several health professionals in secondary care, and represents more possibilities to find 

specialized health professionals for advice. GPs with high In-Closeness (the GP others can reach 

in the fewest number of steps) were associated with low IT. This is consistent with In-Degree; 

GPs in central positions that were more recognized (popular) by other health professiona ls 

(specialists and DNSs inclusive) had low IT.      

Eigenvector was a useful social network measure because it measures the centrality of a GP 

based in part on the centrality of their neighbouring colleagues. Identifying associations between 

these variables allows exploration of the direction of intensification of therapy when a GP is 

connected with important colleagues (endocrinologists). Findings show that there was a litt le 

indirect association between eigenvector and IT. However, the interpretation of eigenvecto r 

needs caution; as I earlier explained, this network has an unequal concentration of power because 

there are a number of health workers disconnected to the network. That means there were 

additional patterns of distances that explain power in this network. As a result, a GP connected 

with health professionals with higher centrality, or who are apparently “more important” for the 

overall network, has a small negative relationship or no association with intensification of 

therapy. This would be true in a network with dominant first eigenvalues for the overall pattern 

of distances, but this network has more patterns of power and a number of GPs disconnected to 

the network, which represents a small dominance of the first eigenvector. 

 Intensification of Therapy and other Socio Demographic Network Associations  

Table 29 shows how each of the social demographic characteristics is associated with 

intensification of therapy (see also Appendix 9). 

GPs with higher proportions of patients with diabetes in their consultations were associated with 

better IT. In the same vein, general practices located in higher deprivation zones had a positive 

relationship with IT. In contrast, mature GPs and greater physical distance between the health 

practice and secondary care were associated with low IT. There was no association between 

number of patients with diabetes by GP and their IT.  

Descriptive analysis using scatter plots has shown the relationship between social network 

characteristics and intensification of therapy. Centrality measures illustrated that GPs closer to 
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the network were associated in a direct way with the intensification of therapy indicator, as GPs 

might have quick access to new information, and can also receive or diffuse information and 

resources to and from the network. 

Exposure Variable Socio 

Demographic Characteristics  
Direction of the 

Estimated Line  
Estimated 

Association 

Age ↘   Negative 

Proportion Patient with Diabetes ↗   Positive 

NZ Deprivation ↗   Positive 

Number of Patients with Diabetes → No association 

Distance to Secondary Care ↘   Negative 

Table 29: Relationships between Intensification of Therapy and Outcome Variables 

GPs with more independence to contact health professionals in secondary care might be 

associated with better intensification of therapy behaviour, but it should be taken into account 

that this network has more patterns of distribution of power that affect betweenness and 

eigenvectors. Additionally, some other actor network factors, such as the proportion of patients 

with diabetes in consultation and the high levels of NZ deprivation, were directly associated with 

intensification of therapy. In contrast, age and distance to secondary care had an inverse 

relationship.  

5.5.2.2 Association between Social Network Characteristics and Diabetes 

Complications (ED presentations and Hospital Admi ssions) 

The relationship between social network characteristics and the percentage of patients with 

complications related to diabetes by each GP was identified. Table 30 shows the direction of the 

association for each social network measurement (see also Appendix 10 for details). 

Overall there were direct associations between social network centrality measurements and the 

percentage of patients with diabetes complications. That means GPs more integrated within the 

network, with close interactions to secondary care and links with influential health professiona ls, 

were associated with a greater percentage of patients with complications related to their diabetes.  

Additionally, Table 31 illustrates the relationship between a GP’s socio demographic network 

characteristics and the percentage of patients with diabetes complications (see also the scatter 

plot graphs in Appendix 11). 
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Exposure Variable SN 

Measurements  
Direction of the 

Regression Line  
Estimated 

Association 

In-Degree ↗   Positive 

Out-Degree ↗   Positive 

Total Degree ↗   Positive 

Betweenness ↗   Positive 

In-Closeness ↗   Positive 

Out-Closeness ↗   Positive 

Eigenvector ↗   Positive 

Table 30: Relationships between SN Characteristics and Patient Outcomes 

There were direct relationships between age, proportion of diabetes and the NZ deprivation index 

of the general practice with the patient outcome selected. A little relationship or no association 

with the number of patients and an inverse relationship with physical distance to secondary care 

were also found. 

Outcome Variable  
Direction of the 

Estimated Line  
Estimated 

Association 

Age ↗   Positive 

Proportion Patient with Diabetes ↗   Positive 

NZ Deprivation ↗   Positive 

Number of Patients with Diabetes → No association 

Distance to Secondary Care ↘   Negative 

Table 31: Relationships between Socio Demographic Network Characteristics and Percentage of Patient 
with Diabetes Complications. 

I have found a relationship between inter-professional network characteristics and ED 

presentations and hospital admissions as a result of diabetes complications. GPs with more 

patients with diabetes complications were associated with close and strong connection with 

secondary care. GPs with a greater proportion of patients with diabetes in their consults and 

physically closer to secondary care were associated with more patients with diabetes 

complications.  

These results have answered the research question about the relationship between social network 

characteristics and a GP’s intensification of therapy and patient outcomes. The next section 
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addresses three different research questions: What is the association between frequency, quality 

and perceived value with GP’s IT and patient outcomes? 

5.5.2.3 Association between Frequency of Interactions and Intensification of 

Therapy and Patient Outcomes. 

The research question addressed in this part of the results was: 

Is frequency of interactions at the primary and secondary care interface associated with 
patient outcomes and GPs’ prescription behaviours? 

 

This question examined the relationship between frequency of the interactions among health 

professionals (GP, specialist nurses and endocrinologists) and intensification of therapy. I have 

searched all possible combinations on the following statement: 

High frequency of interactions between GPs and health professionals in secondary care is 

associated with intensification of therapy and patient outcomes in different ways to GPs with 

low frequency of interactions with secondary care. 

One of the main reasons that motivates interaction between a GP and secondary care 

professionals is seeking advice. As a result, I have selected out-degree as an indicator to measure 

ties from GPs to secondary care professionals. This indicator was analysed for each frequency 

of interaction in this network. The overall frequency of interaction in this interface is monthly 

and less than monthly. Therefore, the effort to demonstrate an association between these 

variables is affected by the low variation in the scale of frequency. Table 32 shows the 

relationship between frequency of interaction and intensification of therapy (see also Appendix 

12 for further detail).  

Exposure Variable. Frequency of 

Interaction 
Direction of the 

Estimated Line  
Estimated 

Association 

Out-Degree - Less than Monthly ↗   Positive 

Out-Degree – Monthly ↘   Negative 

Table 32: Relationship between Frequency of Interactions and IT. 

An increase in the number of less than monthly interactions has a relationship with increasing 

intensification of therapy. A monthly interaction has an indirect relationship with intensificat ion 

of therapy. According to the data collected, this network does not interact daily, but it was not 

able to provide data about intensification of therapy for the only GP who interacted weekly with 
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secondary care health workers. Therefore, it was difficult to identify the association between 

high frequencies of interaction and IT. Table 33 shows how frequency of interaction was 

associated with percentage of patients with diabetes complications (see also Appendix 13 for 

further details). 

Exposure Variable. Frequency of 
Interaction 

Direction of the 
Estimated Line  

Estimated 
Association 

Out-Degree - Less than Monthly ↗   Positive 

Out-Degree - Monthly ↗   Positive 

Table 33: Relationship between Frequency of Interaction and Percentage of Patients with Diabetes 
Complications 

A direct relationship between the percentage of patient with diabetes complications and 

frequency of interaction was found. However, for the analysis of monthly frequency of 

interactions, there were no cases for daily and weekly frequency. As a result, it was impossib le 

to identify differences between frequencies of interactions.  

5.5.2.4 Association between Quality of Interactions and Intensification of Therapy 

and Patient Outcomes. 

The question addressed in this part of the results was: 

Is quality of interactions at the primary and secondary care interface associated with patient 

outcomes and intensification of therapy? 

Because good quality of interactions within the network provides current and valuab le 

information that influences GPs’ decisions about how to care for their patients with diabetes, I 

have searched all possible combinations on the following statement: 

High quality of interactions between GPs and health professionals in secondary care is 
associated with intensification of therapy and patient outcomes in different ways to GPs with 

low quality of interactions with secondary care 
 

The social network indicator selected for this analysis was Degree for high and low quality of 

interactions, as this indicator represents the number of ties that each GP has according to the 

quality of interaction. Table 34 shows the relationship between quality of interaction and 

intensification of therapy and patient outcomes. 
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An inverse relationship was found between intensification of therapy and low quality of 

interaction, and a direct relationship between high quality of interaction and intensification of 

therapy. 

Exposure Variable. Quality of 

Interaction 
Direction of the 

Estimated Line  
Estimated 

Association 

Degree - Low Quality ↘   Negative 

Degree - High Quality ↗   Positive 

Table 34: Relationship between Quality of Interactions and Outcomes (IT and Patient Outcomes). 

 

Similar effects were identified between percentage of patients with diabetes complicat ions and 

quality of interaction (see also Appendixes 14 and 15 for further details) 

5.5.2.5 Association between Perceived Value and Intensification of Therapy and 

Patient Outcomes. 

The question addressed in this part of the results is: 

Is perceived value of interactions at the primary and secondary care interface associated with 

outcomes (intensification of therapy and complications in patient with diabetes)? 

As perceived value of the interactions influences GPs’ decisions about how to care for patients 

with diabetes, I have searched all possible combinations related to the following statement: 

High perceived value of interactions between GPs and health professionals in secondary care is 

associated with intensification of therapy and patient outcomes in different ways to GPs and 
health professionals in secondary care with low perceived value of interactions. 

The social network indicator selected for this analysis was Degree for high and low perceived 

value of interactions, as this indicator represents the number of ties that each GP has according 

to the perceived value of interaction. Table 35 shows the relationship between perceived value 

of interaction and intensification of therapy and patient outcomes. 

 

Exposure Variable. Perceived 

Value of Interaction 
Direction of the 

Estimated Line  
Estimated 

Association 

Degree - Low Perceived Value → No association 

Degree - High Perceived Value ↗   Positive 

Table 35: Relationship between Perceived Value and Outcomes (IT and Patient Outcomes) 
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A weak indirect relationship between intensification of therapy and low perceived value was 

found. High perceived value had a direct relationship with intensification of therapy. Simila r 

directions of relationships were found for the percentage of patients with diabetes complications 

(See also Appendixes 16 and 17 for further details).   

5.6 Conclusion of the chapter 

The results from this stage described the relationships between inter-professional network 

characteristics and patient outcomes and prescription behaviours. It was identified that GPs 

strongly connected with secondary care were directly associated with better prescription 

behaviours and also with more patients with diabetes complications.  

Additionally, this section identified how frequency, quality and perceived value of interactions 

are associated with patient outcomes and GPs’ prescription behaviours. Although I found a direct 

relationship between a less than monthly frequency of interaction and intensification of therapy, 

it was also difficult to compare between frequencies of interaction because they were not 

interacting weekly or daily. An inverse relationship was found between intensification of therapy 

and low quality of interactions, and a direct relationship between high quality of interaction and 

intensification of therapy, which had similar results to the perceived value.  
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Chapter Six: Stage 3. Effects of Inter-professional Networks on 

Patient Outcomes 

Qualitative Method and Results 

 

6.1 Introduction 

As I have written earlier, research in the healthcare context needs to address a multi-method 

strategy in order to have a holistic approach to the social query. This chapter presents the results 

of the qualitative method used to research in depth how inter-professional networks within 

primary and secondary care influence patient care and outcomes.  

Firstly, the aims of this stage and the contribution that it makes answering the overall research 

question are described. This is followed by a Methods section that explains the selected method, 

research design, participants for this stage and the research procedures for data collection and 

analysis. The Results section presents results of the qualitative analysis using semi-structured 

interviews. 

6.2 Stage Aims 

These are the aims of stage three: 

 From the health professionals’ perspective, identify how social networks are affecting 

patient outcomes. 

 Identify factors that may work as facilitators or obstacles for network formation. 

6.3 Method 

6.3.1 Selected Method 

Semi-structured Interviews and Qualitative Content Analysis  

Social network analysis is a tool to identify the characteristics of the interactions within the 

network, but applying this analysis alone was not enough to identify why and what factors are 

involved in these ties. Therefore, it was necessary to add a qualitative method to elucidate 

contextual features about network development between health workers. Conducting interviews 
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allows for the collection of information about day to day experiences of the participants (Rubin 

& Rubin, 2005). Semi-structured interviews have been applied previously in the context of health 

systems in order to collect information about interactions between health workers (Berendsen et 

al., 2007; Campbell et al., 2008; Chew-Graham et al., 2008; Gillies et al., 2001; Hogan, Carrasco, 

& Wellman, 2007).The use is justified in this study because it was necessary to answer two 

related subjects to the current research questions: How might networks between GP and 

specialists affect patient outcomes at the primary and secondary care interface?; How might 

factors affect the development of networks? 

6.3.2 Design 

Figure 27 summarizes the design method used for this stage. This design took into account the 

results of stage 2, in order to select the study participants in this phase. Subsequently, semi-

structured interviews were conducted to collect data and, finally, qualitative content analysis was 

used to answer the questions posed at the beginning of this section. 

 

Figure 28: Design Methods for Stage 3 

 

In this design, three critical aspects are evident: firstly, the sample selection of the participants 

based on data from stage 2; secondly, the justification and description of semi-structured 
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interviews; and thirdly, how content analysis is conceptualized as a qualitative method. These 

are the issues that are addressed in detail in the following sections. 

6.3.3 Setting 

For practical and ethical reasons, this study was designed in stages. This third stage used 

qualitative data from semi-structured interviews conducted with health professionals in Counties 

Manukau within the selected general practices and the hospital participating in the previous 

stages of this research.  

6.3.4 Participants 

Participants for this stage should represent the actors who work with patient with diabetes: GP, 

PN, DNS and endocrinologist. However, looking for representativeness and heterogeneity in the 

sample selection, it was necessary to design a method for sampling. 

6.3.5 Sample Selection 

A combination of convenience and purposive sampling was used in this stage of the study. 

Purposive sampling involved consciously seeking participants who could contribute to the 

subject area. This method of sampling, therefore, does not intend to provide a statistica lly 

representative sample (Asbury, 1995; Teddlie & Yu, 2007). The population for this stage was 

selected by two methods: for GPs, the results of stage 2 were taken into account; and, for health 

workers at the secondary care setting, it was decided to take a random sample selection. General 

criteria for selecting participants and procedures were: 

 

 Participants must have participated in stage 1 of this study, and must have submitted the 

completed social network questionnaire. 

 All possible participants were categorized by profession. 

 Each category has a different type of sampling. As such, the number of participants is a 

constraint. 

6.3.5.1 Sampling Selection for General Practitioners 

 

In order to ensure variability, representativeness and heterogeneity of the sample, it was decided 

to select participants from the spectrum of social network characteristics and outcomes. 

 For each participant two dimensions were taken into account: 

 Social Network Characteristics: 
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It was designated as the total-closeness measures a social network variable that 

represents centrality and influence within the network (Marsden, 1990; Marsden et 

al., 2002). This was based on the concept that GPs with higher centrality measures 

possess more interaction with secondary care and GPs on the periphery show less 

interaction and receive less influence from actors in the middle of the network 

(specialist and specialist nurses). 

 Intensification of therapy: 

It was taken to mean the intensification of therapy for each GP as the outcome 

(table 26).  

 The scatterplot graph shows the distribution of GPs (Figure 28). GPs in quadrant A have 

better closeness centrality measures and better intensification of therapy than GPs in 

quadrant B. Therefore, 5 GPs from quadrant A and 3 GP from quadrant B were selected 

as potential participants for the interviews.  

 

Figure 29: Scatter Plot Graph. HbA1c Intensification of Therapy and Closeness Centrality Distributed 

by GPs 
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6.3.5.2 Sampling Selection for Diabetes Nurse Specialist 

A ranking based on centrality measures per diabetes nurse specialist was calculated. This 

population was classified based on the influence that each diabetes specialist nurse had on the 

network. I took a sample of 4 nurses from the top and 4 nurses from the bottom of the rankings. 

The ranking was developed based on the information provided in Table 9. 

6.3.5.3 Sampling Selection for Practice Nurses and Endocrinologists 

As the number of practice nurses and endocrinologists participating in this study was low in 

comparison with the rest of the health professionals, I decided to invite all of them. 

Summary of the sample selection is presented in Table 36. 

Sector Type of Health Worker Participant in stage 1 Sample for stage 3 

Primary Care General Practitioner 25 10 

 Practice Nurse 6 6 

Subtotal  31  16 

Secondary Care Endocrinologist 4 4 

 Specialist Nurse 14 8 

Subtotal   18  12 

Total  49 28 

 

Table 36: Interviews Sample Selection by Each Group of Health Workers 

6.3.6 Procedures 

This section describes how the participants were contacted and invited to take part in the study 

and then how the semi-structured interviews were conducted.  

6.3.7 Procedures to Contact Participants 

Selected participants were contacted initially by email. The first contact had the aim of asking 

whether the health worker was interested in being interviewed or not (see Appendix 18). 

Attached was the participant information sheet. For all participants who expressed interest in 

participating in an interview, a second email was sent with a consent form. Also, they were asked 

to confirm the exact time and place for the meeting. In a few cases it was necessary to confirm 

the visit by telephone.  

6.3.8 Procedures for Collection of Data (Interviews) 

The interviews were conducted by the main researcher and audio recorded according to the ethics 

approval and the protocol developed. It used open-ended questions because this method has the 

advantage of allowing more personal contact, and to deal with sensitive issues. The questions 
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focused on the meaning of their ties and interactions with other colleagues. To guarantee a simila r 

structure of interview among the participants, two tools were developed: a protocol interview 

(see appendix 19) and a flip chart with questions (see appendix 20).  

Interviews, lasting 30-60 minutes, took place in the field of the health workers. Each interview 

was transcribed verbatim independently in Microsoft Word version 2010 by an experienced 

technician who had signed a confidentiality agreement, according to the ethics approval. The 

written material from the transcribed interviews was the central element to reporting the findings 

analysis. Each transcription was anonymised: a unique identifier (a code for the health 

professional, using the same codes as in previous stages), a document header giving brief details 

of the data collection event, including date, place, interviewer name and interviewee details, a 

uniform layout throughout the research project and use of pseudonyms to protect personal 

identifying information (all according to the ethics approval). 

6.3.9 Data Analysis 

 
The purpose of this section is to describe the steps taken to analyse the data on the interview 

transcriptions. Therefore, the relationship between the method and the research question is 

described, a definition and justification of the method is provided and the description of the steps 

is presented.  

The analysis of the interview transcripts was performed using qualitative content analysis (QCA) 

method, which provides a way to develop inferences from the interviews. These inferences 

allowed answers for each of the research questions addressed in this section from the context of 

the interviews (figure 29).  
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Figure 30: Relationship between Research Question and Selected Method 

However, as the literature review has suggested possible answers to the research questions, I 

have to re-articulate these answers with the inferences from interviews. That means this research 

has used re-contextualization as a way to use known literature to contextualize the interview 

transcription, a factor that differentiates between quantitative content analysis and qualitat ive 

content analysis (figure 30). In this way, it was rearticulating the meanings of those transcripts 

in view of the assumed context, and allowing research questions and answers to arise together in 

the course of their involvement with given literature review findings. 

The next section describes the procedures and tools used during the qualitative content analysis.  

 

Qualitative Content Analysis 

Classically, content analysis is a quantitative method used to analyse qualitative information and 

for describing the characteristics of the messages obtained in interviews that require a deeper 

explanation to find relations between different clusters identified (Babbie, 2004; Blaikie, 2007; 

Bryman, 2008; Cresswell, Worth, & Sheikh, 2010; Weber, 1990). However, content analysis is 

more than counting words, as some researchers think (Downe-Wamboldt, 1992; Krippendorff, 

2004). 
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Figure 31: Re-articulation of the Data 

 

In fact, this method of analysis is concerned with meanings, intentions, consequences and context 

of the data collected. As a result, this method was used to provide knowledge and understand ing 

of the phenomena under study (Kondracki, Wellman, & Amundson, 2002; Neuendorf, 2002; 

Siregar, Dagnino, & Garraffo, 2009). I have assumed the components of the content analysis 

according to Krippendorff́ s recommendations; each of the components was used as a way to 

describe the context of the analysis and the systematic steps followed.  

Building Units of Analysis: Content Analysis Components 

 
One the most important steps in qualitative content analysis is the definition of units of analysis. 

This section describes how the units of analysis were defined and developed.  

Unitizing 

The aim of this component is to define the units of analysis for qualitative analysis. Units of 

analysis were defined using two different perspectives: on one side, as a source for analysis and, 

on the other, how the information was distributed and categorized for the purposes of qualitat ive 

analysis. 
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According to the first view, I focussed on all relevant information contained in each interview 

and particularly in connections across the interviews. However, as qualitative content analysis 

implies re-contextualizing, relevant information from the literature review on this matter was 

included as an additional unit of analysis. In particular, both the empirical evidence of how 

network may affect outcomes and how factors may affect network development sections were 

extracted. Based on this strategy, information from the interviews and selected literature were 

categorized and distributed on themes and subthemes using Thomas’ recommendations 

(Thomas, 2003).  

 

A second distinction (the most important in this analysis) about “units of analysis” means the 

level of information that it is distributed throughout a text. I have selected thematic distinctions 

because “thematic” connotes a storyline behind the verbal material. The study was not interested 

merely in measuring the frequency of words in the transcriptions. This study used relative ly 

comprehensive units of analysis such as themes and subthemes for qualitative analysis. 

Therefore, each theme was analysed independently because this offered rich information (related 

to each theme) and was potentially very productive for qualitative analysis. How these units of 

analysis were found is explained in detail in the next section. 

Coding Units 

As was defined previously, the unit of analysis for qualitative content analysis are themes and 

subthemes. Coding units allow for the identification of two main sources: first, a code tree for 

coding purposes and, second, the units of analysis needed for qualitative content analysis. In 

order to find a code tree, I have developed the following process using a general inductive 

approach (see Figure 31) (Thomas, 2003). 

 Firstly, it began with coding the relevant literature review. I founded a total of 2 sections 

with 14 themes and 129 subthemes. The source was the empirical evidence in section 

2.3.1.2 of the literature review. I used NVIVO V.10 and auto-coding function for this 

purpose. 

 Secondly, it was coding a sample of 3 interview transcriptions. The code tree outcome 

has 22 themes and 38 subthemes. The source was a random sample of 3 interview 

transcripts, which represent the GP group, nurses group and specialist group. The 

outcome was a second code tree, using NVIVO V.10 and auto-coding function. 
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 Thirdly, I compared and contrasted these two trees and generated a third one to contain 

the relevant themes and subthemes from each tree. The final tree had 3 sections, 19 

themes and 160 sub themes. 

LITERATURE REVIEW SAMPLE OF INTERVIEW TRANSCRIPTS

CODING CODING

THEMES 

TREE 

THEMES 

TREE 

FINAL 

THEMES 

TREE

EXCEL.FILE

NVIVO SOFTARE

 

Figure 32: How the “Start Code List” was Developed 

 

Each tree was designed using auto-code function combined with human coding, and both trees 

were compared by NVIVO function. The final tree was exported to Excel in order to have a 

version ready to import into other applications.  

 

The description of the steps in this design, and the use of software to support this qualitat ive 

stage allowed comparison between auto-coding (computer-based coding) and human coding 

(main researcher coding) were the way to validate qualitative data as a pathway to increasing 

rigor and flexibility in the research.   (La Pelle, 2004; Lu & Shulman, 2008).   

Recoding/Coding 

The aim of this step was to identify the units of analysis to perform a qualitative content analysis. 

The previous steps were to find the “start code tree” necessary for building the units of analysis. 

Therefore using all interviews transcripts and the “start code three” as sources, a definit ive 

coding was performed in order to find the content in the units of analysis, using MAXQDA 

software. To start the coding process, I followed the plan recommended by Russell and Ryan on 

the methodology of content analysis and Thomas’ recommendations for general inductive 

analysis (Russell & Ryan, 2010; Thomas, 2003). 
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A revising code was made during the coding process. It was evident that some codes flourish, 

sometimes too much, so it was necessary to break this down into sub-codes. Still other codes 

appeared, as the process of data analysis and collection were simultaneous. The theoretical 

saturation was also identified. The interviews continued until the identified categories were 

saturated and new information no longer emerged from new data. The interviews were 

performed in three times ensuring that in the latest interviews the information did not 

contribute with more concepts. Initially 10 interviews were obtained and coded, then 4 and the 

last 3 interviews did not provide additional information. 

The final structure of the codes list had three large sections (how social network might affect 

patient outcomes, how factor might affect network development, and, finally, the range of 

measures used to define intensification of therapy in patients with diabetes, hypertension and 

high lipids). The frequencies of the each theme and subtheme in the interview transcripts were 

identified. The list of themes and subthemes, as well as the frequency of codes, is presented in 

appendix 21. The final code validation was made using data table-sorting technique both within 

and across interviews. Once a single interview has been sorted by themes and subthemes, the 

main researcher read all of the text segments for each code and decided whether all text segments 

were ideas of a particular category or if corrections were needed (La Pelle, 2004).  

Extract knowledge and Finding Concepts 

The extraction of knowledge was based on a themes-clustering process. The foundation of this 

technique is the identification of the relationships between thematic networks. That means key 

themes, concepts and ideas were identified by data within the unit of analysis found in the 

literature review. Each unit of analysis was analysed separately and identified themes and 

concepts that were visually presented as “concept maps” showing the main relationships between 

them. These relationships can be examined in more detail by exploring major connections that 

were interpreted by the researcher (A. E. Smith, 2003; Watson, Smith, & Watter, 2005).  

Leximancer was selected as a tool to analyse each unit of analysis, identifying the semantic and 

relational co-occurrence information. Leximancer is an Australian software tool used to find  

meaning from text-based documents (A. E. Smith, 2003). The method used in Leximancer 

simulates forces between the concepts. This tool offered a graphical visualization that presents 

concept frequency, concept connectedness, direct interconcept and relative co-occurrence 

frequency, and total (direct and indirect) interconcept co-occurrence (proximity).  
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At this point, it is important clarify and differentiate two concepts. First, the previous steps aimed 

to find the units of analysis for qualitative content analysis. As such, some well-known tools for 

qualitative analysis (NVIVO and MAXQDA) were used to identify themes and subthemes 

through thematic distinctions. However, this does not mean that these themes were the findings 

of the qualitative analysis. These constituted just the units of analysis. 

Second, these units of analysis were used to perform a themes-clustering process using the 

LEXIMANCER tool that performed the qualitative content analysis. From this analysis, themes 

and concepts were identified that constitute the basis for the interpretations of the meaning of 

the interviews.  

6.3.10 Data Management 

The primary purpose of this section is to describe the process followed to work with unstructured 

data to develop a corpus for analysis. Transcriptions and the literature review are the data sources 

(text) for this stage, and the aim of the data management is to convert all of this information into 

organized documents with appropriate indices (the corpus). The assumption I make here is that 

the meaning of a document can be represented by a list and frequency of the terms used in that 

document. 

Literature Review Document 

Empirical evidence in section 2.3.1.2 included relevant information about how social network 

characteristics might affect outcomes in a health context, and also described some factors that 

work as obstacles or facilitators to develop networks. These data were checked for syntax errors, 

dropped numbers and bibliographic references and extracted and divided into sections. The 

corpus from these data was the basis to develop a tree of themes and subthemes. 

Interview Transcriptions 

It was identified that all of the interviews have three broader sections: first, responses related to 

the question how social networks might affect patient outcomes; second, a section with 

information about how factors might affect network development; and third, the parameters that 

a health professional takes into account to change the prescription in patients with diabetes. 

These were checked again for syntax errors and the presence of participants’ names. The broad 

sections were marked and selected to develop three themes and also a coding process. 
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6.4 Results 

Seventeen interviews were conducted in the participant field between October 2012 and January 

2013. Each interview lasted approximately 45 minutes. 

6.8.1 Participant Characteristics 

Seventeen health workers (4 men and 13 women) participated in the semi-structured interviews 

from 28 extended invitations. The average age was 53 years with a range from 43 to 63 years. 

Seven participants worked in primary care and 10 in secondary care. Table 37 shows the 

distribution per profession. 

Participants Profession Number 

General Practitioners 6 
Practice Nurses 1 

Primary care Participants                             7 

Diabetes Nurse Specialist 8 
Endocrinologist 2 

Secondary care Participants                              10 

Table 37. Participants in Stage 3. Distribution by Profession and Sector 

 

6.8.2 Qualitative Results 

6.8.2.1 Coding Results (“Code Tree”) 

 
These are the mains themes resulting from the all coding analysis.  In appendix 21 are all of the 

subthemes related to each theme: 

 SECTION 1 

o Do you agree or not with the statement that inter-professional networks might 

affect outcomes? 

o How networks might affect outcomes. 

THEMES 

 Collaboration 

 Communication 

 Knowledge transfer 

 Successful adoption to new changes 

 Coordination 

 Diffusion and up take information 

 Innovation adoption 
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 SECTION 2 

o How factors might affect network development 

THEMES: 

 Leadership style 

 Power 

 Similarity 

 Proximity 

 Social Capital 

 Social cohesion 

 Trust 

The next section has the qualitative content analysis results and describes in detail the analysis 

of each main theme. 

6.8.2.2 How Social Networks Might Affect Patient Outcomes 

 

The first main part of the code tree is related to the research question: 

How might social networks between primary and secondary care interface 

 affect patient outcomes? 

Firstly, it is important to highlight that all of the participants agreed with the statement that 

participation in social networks has effects on patient outcomes at the primary and secondary 

care interface. Secondly, there were seven factors argued by the participants as the ways inter -

professional networks affect patient outcomes. Table 38 shows the factors ranked according to 

the number of participants that argued each one. 

 

Factor  Frequency 
Collaboration 17 
Communication 16 
Knowledge Transfer 12 
Successfully adaptation to new 
changes 12 
Coordination 9 
Diffusion and up take information 5 
Innovation adoption 2 

Table 38. Factors Associated with How Social Networks might Affect Patient Outcomes. (n=17) 
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Collaboration 

This was the most frequent factor mentioned by the participants. All of the health workers 

participating in interviews mentioned “collaboration” as a way to affect patient outcomes as a 

result of the interactions within the network.  Collaboration should be understood as a result of 

the complex and dynamic interactions and relationships between health professionals. It also 

implies collective action to achieve a common goal, which aims to maintain harmony and trust 

between those related (Johnson, 1992).  

The conceptual map is shown in Figure 32. Each sphere represents a theme and within them are 

concepts. The name of each theme is in the colour of the sphere while the name of the concept 

is in black. There are edges that show connections and paths between concepts.  

 

Figure 33: Collaboration Conceptual Map. Themes and Concepts. 

The greater the central position, the size and colour of each sphere, the more important the theme 

is. The main theme (biggest, red and central sphere) related to collaboration is “patient”, with a 

group of concepts such as: information, time, work, practice and GP. 

This theme was interpreted as collaboration provides an opportunity to share information about 

patients’ managed care within the network. It highlights how GPs within the general practices 

have a proper view of the context in which the patient lives.  This was reflected in the comment 



 
 

158 

from a diabetes specialist nurse when discussing how important sharing information from 

primary to secondary care is: 

I think if you know the patient it’s easier, because you can picture the patient and 

you know how they are situated. How the collaboration work with certain 

practice nurses I mentor is they know the patient’s social environment and we 

can discuss about how it’s going to impact and I don’t have to find out that 

information. (Respondent SCN010) 

Collaboration also means an opportunity to receive feedback or advice from health workers with 

more experience or knowledge on how to treat patients with diabetes. This quote highlights the 

importance of having a diabetes nurse specialist and a diabetes champion in the general practice 

in order to receive feedback or give advice in diabetes management and more importantly about 

insulin treatment (theme: diabetes/ nurse, management, insulin and knowledge).  This view 

was further reflected by a GP. 

We’re probably quite lucky because we have good Diabetes Nurses. We also 

have- one of our GPs is a clinical champion for diabetes as well.  

… Because we have fifteen GPs, we all have our little different hats and we keep 

up to date with our topic. So, one of my colleagues has a specialised interest in 

diabetes, so. (Respondent GD00429) 

There is a pathway connection between concepts “network” and “problem” in themes “diabetes” 

and “problems”. The interaction between these concepts was interpreted as the facility to solve 

problems from players who show more expertise in insulin therapy (DNS), which is one of the 

advantages of the collaboration within the networks. This was illustrated by a GP when 

discussing how DNSs play an important advice role in insulin therapy (theme: problems). 

I think solving problems with players that show more expertise, like I was saying 

before, sometimes I feel like the diabetes nurse, especially with insulin 

adjustment, doses, specialising knowledge in different insulin, what may be 

different factors, now she is probably dealing more with it than I am. (Respondent 

SCS003)  

Themes “care” and “talk” are associated with theme “patient” through the concepts work, GP 

and practice. This illustrates that, while others discussed it is important to work together for the 
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same goal in primary care (first quote from a GP), sharing more information with secondary 

care is needed in order to get better results (second quote from the diabetes specialist nurse).  

GP: Within the network of the primary care with the GP and nurses and things 

like that, it’s important that everyone is reading from the same page – we are 

trying to get same outcome there. (Respondent GD00120) 

DNS: I need to know what the story is. I need to look into the primary care record. 

(Respondent SCS009). 

The material presented about this factor highlights that it is massively important “collaborat ion” 

within the network for the participants as a way to improve patient outcomes. Inter-professiona l 

networks provide access to people with more experience and knowledge in order to solve 

problems. Sharing information within primary and secondary care is part of the collaboration 

but also a necessity.   

Communication 

Sixteen of the 17 respondents discussed how communication within the network is an important 

factor to improve patient outcomes. The conceptual map of this factor is in Appendix 22. 

The theme “communication” in the conceptual map illustrated how important this factor was for 

GPs and a diabetes nurse specialist. 

GP: Well, I think the communication is primary. (Respondent  

GD00640) 

DNS: Well, communication is very important. 

(Respondent SCN009)  

It is interesting to see on the theme patient how three concepts emerge from the interview data: 

first, why communication is important to improve outcomes; second, what kind of characterist ic s 

must be perceived for good quality communication; and, third, what kind of channels of 

communication were used in this network.  

For the respondents, communication is important as it is one of the ways to share information. 

This was illustrated by a GP: 

 Communication is the best way to actually share information. (Respondent 
GD00731) 
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Respondents highlighted two characteristics of the communication among health professionals: 

 
From our perspective, once we get hold of one of the specialized 

people, then for us it’s a very valuable interaction. Clear and 

consistent communication. (Respondent GN00514) 

 
Figure 33 illustrates from the total of respondents the proportion of health workers who 

mentioned the specific channels of communication used by this network. Telephone, letters and 

face to face interactions are the most frequent type of channels of communication mentioned by 

these health workers. However, this does not mean that this is the rank of frequency of interact ion 

used by them.  

 

Figure 34: Channel of Communication Mentioned within the Network (n=17). 

Twelve respondents have confirmed “referral letters” as the most frequent channel of 

communication used for advice by the health workers within the primary and secondary 

interface. They considered letters as an important way to ensure recording and tracking of the 

concepts and feedbacks. This is highlighted by one of the GPs: 

Like I say, you have a written record there of what’s being said, you are actually- 

and you can go back, you can check it, you can look at it again and everything 

like that there.(Respondent GD00120) 

Telephone
81%

Letters
75%

Face to face
75%

Meeting
63%

Email
56%

VideoChats
6%
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However, other respondents mentioned concerns about this channel, as on both sides of the 

referral (GP and secondary care advisor) are implicit concepts that will not be written as a result 

of the medico/legal implications. A GP illustrated this in his comment: 

Maybe with that type of thing there, there may well be concerns that 

perhaps that are there underlying that won’t be written in the letter for 

medical/legal types of purposes there that someone comes back there. 

And I think in some ways, you actually become quite good at reading 

between the lines for those types of things there. (Respondent 

GD00120) 

Telephone as a concept had a strong relationship with words such as: talk, contact, advice, 

specialist, hospital and work. Respondents considerd “phone” as a second alternative for 

communication, as was illustrated by a GP: 

They probably do that by phone, by phone probably, not face-to-face because that 

would be the next level up. So, either by letter or by phone. (Respondent GD00429) 

Indeed, one of the advantages when they use phone is the possibility to receive advice in a timely 

way, as delivering a letter takes more time. A diabetes specialist nurse highlighted this 

difference: 

In a timely way, yeah. It often occurs when we get the GP on the phone and it’s 

done right there and then. If you have spoken to one and say, “This is what I 

think. What do you feel doctor?” “Oh, yeah, I agree with you” (Respondent 

SCN013) 

As time is an important factor in this context, they used the phone for advice when it is really 

needed. GPs know what particular situations could motivate contact to an endocrinologist. This 

is illustrated by a GP: 

 

If there is something particular that I’m particularly concerned about, I have the ability 

to phone a specialist and talk to them about it to get excellent advice with regard to 

that. I think the last time I called an endocrinologist was because I had a patient who 

had a glucose level of 45, an insulin dependent diabetic who had a low sodium level as 

well and they refused to go into hospital, and was saying they thought it was a lab error 
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because their machine was reading correctly there. We spend a lot of time trying to 

convince her to go into hospital there. And it actually so happened that she was actually 

seeing an endocrinologist the next week there, so I gave him a phone call, had a chat 

to him about what was going on. (Respondent GD00120) 

 

Health workers had identified email as a useful source for communication purposes, but they are 

aware that it needs more attention and use. This is illustrated by a GP: 

Email is great, but I don’t check my email every day. I always look at my 

result page, don’t get me wrong, but even between you and me, the email 

thing I’m probably a bit of an email dinosaur. (Respondent GD00640). 

Other channels of communication include meetings, of which there are two types: formal and 

informal. Some of the formal meetings are organized within practices and there are named “peer 

meetings”. In these meetings, general practitioners can present clinical cases and discuss with 

their colleagues the best ways to treat a case of a patient with diabetes.  

Peer group is part of the GP requirement – you have to have a peer group, so 

we meet once a month usually, meeting for about an hour, hour and a half.  We 

usually bring interesting cases.  It’s an open forum.  We have had specialist  

come talk to us, but we usually just- its general practice, we are all general 

practitioners. (Respondent GD00640)  

Another example of formal meetings is conferences, commonly organized by third parties such 

as pharmaceutical companies or DHB who invited an endocrinologis t to share knowledge with 

health workers at the primary care.  

I mean, sometimes you meet GPs and practice nurses at diabetes events where the 

drug company has put on an update for them and they’ve asked us to come along 

and speak or they’ve asked-. (Respondent SCN001) 

Informal meetings are represented by “corridor meetings” with other colleagues within the 

practice. They recognized the power and efficacy of this informal communication, as it is one of 

the more frequent ways to receive feedback and advice. Usually, it is done during lunch time at 

the general practice or outside the office in corridors.  
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Well, the relationship with our diabetic nurse specialist and our diabetic dietician 

is informal, because they come here, we physically know them, personally, have 

chats with them. (Respondent GD00429) 

Health workers seek better pathways of communication that ensure easier ability to contact key 

players within the network.  

Well, I think probably better pathways, to reach hold of people is probably 

what I’m saying – an ability to contact people easier.  I think that’s the 

same with anyone based in a hospital system, it is trickier to find them. 

(Respondent SCN010) 

For 94% of the participants, communication between primary and secondary care is a factor 

affecting patient outcomes because valuable information is flowing through the interface. From 

primary care information about the patient and his/her environment is shared, and from 

secondary care is obtained information on best treatment practices. Participants felt that the 

information shared should contain two attributes: clarity and consistency. There are different 

channels of communication between health professionals in this interface. GPs are clear when 

each channel of communication must be used. They use priority and speed of answer as criteria 

to use each channel. Although the power of informal interactions to obtain relevant information 

is recognized, some participants stressed that formal relations represent an easier way of tracking 

the concepts that sometimes have legal implications.   

Knowledge Transfer 

Twelve respondents from 17 have mentioned this factor as one of the ways inter-professiona l 

networks affect patient outcomes. The ideas surrounding this factor are grouped into three main 

topics: first, it refers to the type of knowledge that is transferred between primary and secondary 

care; second, it describes the ways used for knowledge transfer; and, third, it is a criticism of the 

way in which this transfer is currently occurring (see also Appendix 23).  

The first theme “people” with the confluent concepts refer to the type of knowledge that is 

transferred. Health workers are aware of the existence of two types of knowledge: that from 

books, articles, journals, guidelines and protocols, also known as explicit knowledge, and another 

type of knowledge that comes from the mentor, teacher or expert experience, known as tacit 
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knowledge. The differentiation between these two types of knowledge was relevant to the 

respondents, as illustrated: 

There has been a view that with support of knowledge resources – a guideline, a 

CME presentation, an article written in Next Doctor or whatever it is called or 

GP Weekly, or attending a course – that you will take a person who has got a 

bachelor medical degree who is interested or willing to be a practitioner – 

because we are talking about practitioners here of diabetes – that just armed with 

that extra knowledge that they will become a transfer of expertise with it and it’s 

not the same. (Respondent SCS009) 

That differentiation is important because health professionals are aware of the limitations of 

applying explicit knowledge to medical practice. This fact was highlighted by a specialist: 

Medicine is hard to protocolise or...make depend on guidelines, because 

medicine is not a complete science.  It’s not like mathematics – it’s a mix bag. 

And not everybody in primary care has that depth of knowledge and 

understanding to put the whole scheme together as well as you would hope.  So, 

hopefully, there is some transfer of my knowledge back to them of managing 

diabetes, managing some of the obstacles that people commonly have to 

managing their diabetes. (Respondent SCS003) 

A fact that is consistent with the above GP’s comments is the necessary knowledge transfer from 

secondary care, particularly in complex cases that involve insulin management. GPs seek advice 

from health workers with more experience in managing patients with diabetes. Therefore, 

interaction with colleagues at the same level of expertise may not be a solution to their needs.  

This quote from a GP highlighted these two elements: 

 

 I think we’re all here on the same level in terms of experience and knowledge, 

and it’s probably no great benefit to me to go and talk to another doctor here 

about a diabetes problem because it’s probably going to be more of a 

complicated problem that may need the input from a diabetologist at the hospital.  
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Usually problems around insulin adjustment – patient is getting hypo attacks who 

may be on two different types of insulin where you need to perhaps change the 

proportions of insulin to a quick-acting insulin as opposed to a long-acting 

insulin to try to avoid hypos. Or...for patients who are difficult to control, we give 

some patients who have got brittle diabetes. (Respondent GD00731)  

 
In terms of the channels or ways used for knowledge transfer, letters appear as the predominant 

source to get knowledge, as well as some meetings and conferences. However there are concerns 

about the effectiveness of these strategies. A specialist illustrates this concern:  

 
 It’s just that the model has actually been a model that’s around secondary care 

diagnosing something – in this case, needs insulin diagnosis, not a clinical 

diagnosis, a management diagnosis – but the primary care are not actually 

managing that. 

 

So, I think a big limitation at the moment is that, in terms of social networking is 

that, so much of it is what I call “off the playing field.” It’s actually-, we’re not 

kicking the ball together.  And so when the relationship is very good, of course, 

what we have is we have multiple cases we discuss over the phone, ideally, but 

frankly it doesn’t happen, the network is real, not virtual. In other words, a doctor 

says, could be secondary care or primary care, but mainly primary care is 

relevant to chronic management, they say, “ Look, we would like to see how you 

practice and we would like to come along and be in a clinic,” or “You guys come 

to our clinics anyway. Can we do a clinic together? We’ll work out a way of 

taking some time out of our work, (Respondent SCS009) 

 

Respondents have highlighted knowledge transfer as a factor that explains how networks affect 

patient outcomes. They found in the interactions between health workers within the interface 

elements that facilitate tacit knowledge transfer. This confirmed the importance of the advice 

from players that show more experience in managed care for patients with diabetes. However, 

in concordance with the need for transferring tacit knowledge, they recognise that referral letters 
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are not the best way, and suggest different channels of interaction based on shared experiences 

and working together.  

Successful Adaptation to New Changes 

Twelve respondents have mentioned successful adoption to new changes as an effect from the 

inter-professional network which influences patient outcomes. Participating in networks is the 

way to influence professional communities and achieve institutional goals. Having contact with 

opinion leaders in networks allows for the adoption of opinions, attitudes, beliefs, motivations 

and behaviours from individuals with more expertise and experience (Valente, 2010; Valente & 

Pumpuang, 2007) 

The main theme “changes” has allied concepts such as: successful, GP, practice, adaptation, 

information, care, drugs (see appendix 24). Health professionals distinguished clearly that 

primary care is more resistance to adopt changes on diabetes management than secondary care. 

This specialist’s quote illustrates this phenomenon and explains the reason: 

I think it’s because they are quite frightened of change in general practice, 

whereas in secondary care we go through change all the time. There is a lot of 

change happening on a monthly basis. And in health, in New Zealand, I mean, 

every two years or three years we have huge changes. So I think secondary care 

are used to a lot of change, so if this is a new way of working, it’s actually quite 

difficult and you need to get them on board. (Respondent SCN009) 

 
Health workers at the primary care are aware of the changes in drugs and also the need to gain 

confidence to prescribe and manage new drug therapies. They recognise that secondary care 

should advise on these changes as they have more experience. A GP quote highlighted this: 

 

Its medicine changes, which it always does. Then in general practice, we’re not 

always the first to experience that change or to see that change. And we need to 

have it explained to us to develop confidence at using meds, the newer medicines. 

(Respondent GD00514) 

Therefore, good communication between primary and secondary care could provide confidence 

to GPs in order to use new drugs and therapies. The theme “communication” summarizes the 
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effect of social network in the adoption of new changes and, as a result, in patient outcomes. It 

is illustrated as follows one of the GPs: 

To adapt to new changes, you have to really have a fairly good foundation. You 

have to have already good communication, good fundamental skills and 

understanding, confidence in what you are doing to know that.(Respondent 

SCS009) 

Fast changes in improvements and progress in medical knowledge are common characterist ic s 

in health systems that challenge the capacity to respond to new developments within 

organizations and among health professionals. Respondents have highlighted inter-professiona l 

networks between primary and secondary care as an important determinant for successful 

adaptation to new changes in prescription and managed care, as they gain confidence to use the 

new drugs. That means, the introduction of new drugs in protocols or guides requires support 

from players that show more experience in using these new resources, as primary care providers 

need to improve their confidence. 

Coordination 

Nine respondents from 17 have mentioned coordination as a factor that might affect patient 

outcomes as a result of inter-professional networks. In the context of this research, coordination 

is concerned about how the different health professionals between primary and secondary 

healthcare interact and communicate for better provision of health services to patients with 

diabetes (Wadmann et al., 2009).  

I found a pattern of concepts within the main theme “patient” that explains: first, why 

coordination is important within primary and secondary care; and, second, how formal and 

informal interactions within the network might help coordination (see also Appendix 25).  

Respondents considered that coordination within primary and secondary care is important to 

prevent unnecessary referrals to secondary care and also to ensure that the majority of patients 

have been orientated to secondary care for specific and specialized management. It is illustra ted 

by a specialist: 

That’ll also prevent unnecessary referrals to secondary care, where patients need 

to be seen in secondary care, which is another process. So that process that GP 

will refer patients to hospital and somebody would triage it and allocate an 

appointment way down the track. (Respondent SCS003) 
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Additionally, a nurse has highlighted how coordination between these two sectors is vital to 

determining who is responsible for the next step in the chain of diabetes management: 

Coordination, yeah, is very important. It obviously relates very much to those 

and it requires I think often very explicit communication if it’s to be done well. 

“We have,” rightly or wrongly, and people can argue the merits, “we have 

discharged this patient from our care to you. Please contact us if you have 

concerns,” is a very explicit coordination form of communication. Which, 

whether the GP likes that or not, is very explicit (Respondent SCS009) 

That inter-professional networks might improve patient outcomes through better coordination is 

a fact explained by respondents. One of the ways is increasing informal interactions between 

primary and secondary care. A diabetes nurse specialist highlighted that, in most cases, the 

current interactions between GPs and diabetes nurse specialists are quite informal and this has 

an advantage over the formal interactions. 

I think informal relationships tend to work really to the advantage if you feel the 

ability to be able to pick up the phone and talk to somebody easily. That’s going 

to improve your- the flow of information/communication between you. 

(Respondent SCN001) 

In the same way, a GP established the relationship between physical proximity with other 

colleagues from secondary care and more informal interactions, in contrast to formal interactions 

that a GP builds with health professionals at the hospital.   

Well, the relationship with our diabetic nurse specialist and our diabetic dietician 

is informal, because they come here, we physically know them, personally, have 

chats with them. Whereas the diabetologist at the hospital, I don’t know them 

personally, they are just names, but you get to know the three names on the letters 

that comes through – so that’s formal as opposed to the in-house people who- 

people come here, which is informal (Respondent GD00731) 

However, some of the respondents feel more comfortable with formal interactions as they 

correlated work with formal interactions. This quote from a GP illustrates this concept: 

Personally, I actually think formal is much better there. With it, I mean just from 

a personal point of view there, my work is my work. The relationships that I make 

with work are work relationships there. My person life occurs elsewhere. And, 
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yeah, so I feel much more comfortable within work relationships being formal 

relationships there. (Respondent GD00120) 

Respondents have considered coordination as a mechanism for improving patient outcomes, 

basically for the way to prevent unnecessary referrals and to ensure that the majority of patients 

have been orientated to secondary care. They also highlighted how informal communicat ion 

within the network may help coordination. 

Diffusion and Uptake of Information 

Five from 17 health workers considered that diffusion and uptake of information from the 

network might affect patient outcomes. Health professionals constantly chose to take up or 

decline to take up information. Some factors that may affect this decision are based on the nature 

of the communication process (diffusion) and the attributes of the recipient (Dopson, 2005) 

The main theme is “clinic” associated with the following concepts: patient, management, 

diabetes, coach, practice, characteristics, and change (see Appendix 26). This theme 

highlighted three ideas about this subject: first, how and why diffusion and uptake of information 

is important; second, it describes the conditions to ensure diffusion of information; and, third, it 

describes the role of the coach within the network and analyses the current situation on the 

network. 

Diffusion and uptake for information is important because information is useful in taking 

decisions with patients. Diffusion of novel information about treating patients might be useful to 

improve patient outcomes. GPs need timely actualization and uptake of information from expert 

people, which is one of the ways to increase knowledge but also give continuity to the managed 

care plan for each patient. It was highlighted for one of the GPs: 

I’d have a handful of patients who see the endocrinologist and it’s important that I 

get that information quickly, when they see the specialist, as to what’s changing, why 

and review times. (Respondent GD00429) 

An important factor in achieving this diffusion is concentrated on the figure of the "coach", which 

was characterized as follows by one of the specialists: 

A coach, I think, has to be a person that has got to have some confidence in 

themselves in terms of what they are managing. They clearly need to have some 
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humility and understand the challenges for practitioners and for patients in terms 

of management  

So the coach for a practice might be saying, might be asking questions, might be 

saying, “look”, a really good thing, a way of starting in your practice might be 

to identify all the patients who got diabetes coded on your system and why don’t 

we focus on one particular thing, because this patient and that patient we just 

saw, one of the issues we thought about with them is their renal management is 

sub-optimal. (Respondent SCS009) 

Achieving adequate diffusion of information is necessary to create a favourable climate. With 

reference to this point, network members should feel comfortable to ask and recognize their 

conceptual limitations. Therefore, the coach function is to assist the health professional to 

understand that having doubts or questions is valid or relevant, eliminating the possible feeling 

of vulnerability.  

And I think the other aspect about networking is that people’s confidence and 

comfort with that – it’s a little bit saying, “Hey, I’m confused.  

How do you reconcile these bits of information?” They usually have to feel some 

comfort and confidence in the source of information. (Respondent SCS009) 

However, an interesting aspect is that the respondents have analysed what is currently 

experienced in the network, and it is probably not what they expected. The diffusion of 

knowledge is currently limited to referring patients from one level to another with a treatment 

plan that may or may not be followed by the GP. As a result, the knowledge transfer falls short, 

and GPs are continuously referring similar cases to secondary care. A specialist highlighted this 

issue: 

 we end up with it being largely a virtual network in the sense that they ask us to see 

the patient and identify a clinical question, we agree with that maybe, we may or 

may not find some other issues that we want to address, we address them and we 

give back a management plan and view that as knowledge transfer – a mix of 

knowledge and expertise, “I think you should do this until...” or “the priority is 

this...” or “I’ve explained to the patient that...” or “... reinforced the message that 

you’ve already given and they now accept that or feel more comfort with that and 

will now engage and commencing their insulin” or whatever. But, we’re not really 
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coaching. What we are doing is transferring the patient as a way of confirming our... 

or carrying that information transfer. (Respondent SCS009) 

Innovation Adoption. 

In contrast to diffusion and uptake of information, adoption of an innovation is a process rather 

than a single event, and it is marked by the way in which individuals interact with each other and 

with their environment (Greenhalgh et al., 2004). Two respondents have mentioned this factor.  

The main theme is “pharmaceutical” which represents the importance of the pharmaceutica l 

companies in making strategies to improve communication between primary and secondary care 

(see also Appendix 27). There is no doubt innovation in diabetes is led by the introduction of 

new drugs or test equipment for early detection or control. Therefore, these companies are 

interested in the adoption of these new developments in primary care, and have found in inter-

professional networks a way to share knowledge for adoption of this innovation. Pharmaceutica l 

companies act as facilitators of network development. This is illustrated by one of the 

endocrinologists: 

…yeah, I think that’s really important and at the moment a lot of that developing 

interest is covered off by pharmaceutical companies. A group of primary care 

docs will be genuinely and proactively interested in diabetes and will seek it from 

us. But many will just be receptive to what comes across their desk or through 

their practice door – and that’s often pharmaceutical companies… 

… They can sponsor a meeting where docs secondary and primary or nurses 

secondary and primary can get together and do some very good things. So it can 

be very good… (Respondent SCS009) 

 

Seven factors explained how inter-professional networks may affect patient outcomes at the 

primary and secondary care interface: collaboration, communication, knowledge transfer, 

successful adoption to new changes, diffusion and uptake of information, coordination, and 

innovation adoption. Collaboration and communication were the major themes mentioned by the 

respondents. These demonstrated the importance for building effective and timely channels of 

communication within the interface to share experience and knowledge about diabetes care. 

While these themes emerged from re-contextualization, it is important to highlight that this study 

explained the mechanisms in which each factor works in this context. At this stage, this study 
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has provided evidence that supports creating inter-professional networks and strengthening the 

ties between primary care workers (GPs and PNs) and secondary care professionals being 

associated with better patient care and outcomes. Additionally, this section has provided the 

elements that may explain this effect according to the health professional’s perspective. The next 

section provides an explanation of the facilitators and barriers for network development within 

the interface. 

 6.8.2.3 How Factors might Affect Network Development 

The second part of the qualitative results has a relationship with the research question: 

How might factors affect inter-professional network development at the primary and 

secondary care interface? 

There were seven factors that may act as facilitators or barriers for inter-professional network 

development. Table 39 shows the factors ranked according to the number of participants that 

chose each one. 

 

 Factor  Frequency 
Proximity 15 
Similarity 15 
Power 10 
Trust 10 
Leadership 9 
Social cohesion 5 
Social capital 1 

Table 39: Factors Associated to Network Development 

Proximity 

 
As was outlined in section 2.3.1.2, proximity refers to the lineal, functional and psychologica l 

distance between actors within the networks. Fifteen participants from 17 have highlighted this 

factor in the development of networks. Figure 34 shows the conceptual map for this factor. 
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Figure 35: Proximity Conceptual Map 

 
The most important theme in this factor is “person”, which is linked with concepts such as: nurse, 

practice, time, talk, met and problem. It represents the need to build interactions with health 

professionals with specialized knowledge and experience in order to solve issues related to 

treatment of patient with diabetes. From this conceptual map, it is possible to interpret three 

aspects: first, proximity plays an important role in straightening ties; second, lineal and 

psychological proximity act as facilitators for network development; and third, it highlights the 

importance of face to face interactions at the beginning of the relationships.  

Health professionals at the interface recognized that linear proximity is not an issue, as there are 

other ways to contact health workers within the network: 

I mean proximity is not an issue because of phones and frequency is just driven 

by whenever the need arises you can- at the moment certainly you can easily 

access the network.             (Respondent GD00332) 

So it doesn’t have to be seen physically, that person need not be seen physically, 

but the advice can go through to the GP as a virtual clinic. 

      (Respondent SCS003) 

However, psychological proximity helps to improve the frequency of these interactions: 
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Yes, I do have one endocrinologist who I usually ring, because I know him 

and...Yeah I have a personal friendship with him. We know each other and we 

get on quite well. We talk about my patient with diabetes. (Respondent GD00332) 

 
Informal discussion about clinical cases with proximal health professionals helps for a better 

understanding of the treatment and managed care, as the tacit knowledge requires alternat ive 

ways of communication. 

The guidelines are fairly accessible. But the issue is really what you do about 

working with an individual patient who has problem, so the informal 

communication helps you to solve that… (Respondent GD00332) 

Informal channels of communication during morning tea or lunch time strengthens the ties 

between health professionals. In fact, for DNS, it is a good opportunity to give feedback about 

their decisions with patients. 

I do work at some GP practices where I am at that practice, so I can talk to 

the GPs in morning tea or lunch time if they are there, or the practice nurses, or 

highlight to the practice nurses that, “I’ve done this...  (Respondent SCN001) 

Communication is facilitated when health workers met each other previously: 

 Oh, I have worked as a practice nurse before. Some of the doctors I’ve worked 

with in the past, the communication with them, it’s easy, and it’s all done. They 

know what I’m saying and they would agree to my suggestions, most times… 

 ..After I’ve been have this problem. What I do when a patient come to my clinic 

and I need to contact a doctor, I go first this step: If I find someone will be I know 

is a practice nurse or some practice nurse I’m familiar, I know them, so they 

know…[sic]  (Respondent SCN013) 

Therefore, face to face interaction helps to establish ties and, in the context of this interface, may 

help at the beginning of a relationship. Once familiarity between health professionals is 

established, other channels of communications could substitute for face to face interactions. 

  …working with the doctors so they know us face-to-face. We talk to them about 

patient care and medication and... And social issues that the person has. And 

sometimes that works better because they know who we are and what we say 
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makes sense to them. So better networking in that sense and better valuing us 

nurses would be ideal, I feel. (Respondent SCN013) 

Distance between health professionals promotes the opportunity to strengthen ties. Lineal 

proximity may help to create opportunities to know each other and know their potential, which 

enhances psychological proximity for more effective and frequent communication as health 

professionals. Health workers are aware that social interactions between primary and secondary 

care does not seem to happen with high frequency. In fact, some GPs mentioned having 

interactions with health workers in secondary care in a range between twice a year and twice a 

month. Time is one of the factors that constrains the frequency of these interactions, but 

respondents have suggested if the frequency can increase outcomes would be better. In contrast, 

DNSs and specialists confirm to have a high frequency of interactions because they work closer 

and share patient and activities in the diabetes clinic. For some GPs more important was the 

quality of the interactions rather than frequency, but they outlined that there is not clarity on how 

interactions between health professionals need to be held and the conditions to accomplish better 

quality.  This is particularly evident in communication between them. Good communicat ion 

skills, associated with clear and concise information, may help network development, such as 

acting as a warranty for successful knowledge transfer.  

Similarity 

 

Cooperative ties between individuals and community organizations are activated more easily 

among those with similar backgrounds (Galaskiewicz & Shatin, 1981; Louch, 2000). Fifteen 

respondents have mentioned this factor for network development. The conceptual map shows 4 

themes (see Appendix 28). 

The overall map shows an interaction between themes describing how some features of the health 

professionals within a network act. For example, differences in accent or some language issues 

act as barriers for network development (“speak” theme). A GP illustrated this: 

 There are a lot of people who are foreign graduates and I find it difficult to 

understand their accents, I do find that challenging. And I know that it is not a 

good thing. I try to- I acknowledge that it’s there and I try and allow for it, but I 

do think it’s...yeah. (Respondent GD00120) 

Also, respondents have discussed about age and gender as a common feature (homophily). 

Although these factors represent, in some cases, authority and experience, overall they are not 
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relevant for network development. Some health professionals consider that age could be 

associated with more expertise but they did not mention this characteristic as associated with 

network development: 

…age probably is important for experience purposes. I think if you are more 

mature, more experienced GPs, just have that knowledge and experience to fall 

back on. And vice versa, the younger ones coming in can ask the ones who have 

been here longer. (Respondent GD00429) 

But they stated that as older health professionals could mean more experience, this helps to build 

easy interaction with less experienced workers. 

…it’s a bit like when you are in hospital setting, if you are the new house surgeon 

who comes to the emergency department, he usually goes for the older nurse who 

will help him, because she’s probably got more experience (Respondent SCN009) 

In the conceptual map, there is a big theme denominated “school” which represents the interest 

of the respondents in explaining the effect of attending the same medical school for network 

development. They considered that it does not have an impact on the way they establish 

interactions, particularly in the context of the research where there are many health professiona ls 

that came from different countries and overseas schools. A GP illustrated this: 

 I hardly ever know what medical school anybody went to there. It just doesn’t 

seem to make a difference to me. I certainly-, people that I went through medical 

school with are actually fairly few and far between, and it doesn’t seem to feature 

greatly on my network of things there. (Respondent GD00120) 

The background GPs did not show barriers for network development with other 

colleagues within the practice, such as practice nurses.  

 

In addition, they assert that it is often easier to interact with other colleagues trained in New 

Zealand. 

I think it is quite useful to talk to, or I think it is often easier, to talk to someone 

who is New Zealand trained, because they have same background and 

expectation and knowledge of what’s going on here… (Respondent GD00332) 
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This factor highlights the tendency to establish relationships with similar people as a prominent 

feature among health professionals (language, background and country of training). It allows a 

better form of communication and thus favours trust and reciprocity in the interactions (Blau, 

1964; Homans, 1966; Wasserman & Galaskiewicz, 1994).  

Power 

This factor was mentioned by 10 respondents of the 17. It refers to the unequal distribution of 

power between health professionals. Within inter-professional networks, power is emphasized 

in conflict and in tactical and strategic interactions. Power is used to solve disputes and conflicts. 

Therefore, it is important in establishing authority, influence and collaboration (McDonald et al., 

2012; Nugus et al., 2010). 

The conceptual map shows 6 main themes (see also Appendix 29). The most important and 

frequent theme involves a series of concepts that represent the differences in power across the 

levels of care and professions in this network. At both levels of care, health professionals claim 

power based on the knowledge they possess. In the case of primary care, they show power based 

on the knowledge they have about the patient, their families and their environment that affect 

lifestyle and treatment adherence. These two quotes illustrate this: 

…We know, what’s happening at home and their family situation will obviously 

influence how compliant a patient is going to be.  

I think that we have a lot of expertise around social issues. We know the 

families. We know the patients quite intimately, often. We’ve been here- I’ve been 

here five years (Respondent GD00640) 

This was further confirmed by a DNS: 

 I only know this patient in a short episode. I don’t know anything about them 

holistically, anything like that. They might be very unwell. I might not even be 

able to speak to them. So I can ring the practice nurse and get a feel for what’s 

going on with this patient before they come into hospital. (Respondent SCN011) 

And, of course, from secondary care health professionals the power is based on the knowledge 

they have about on how to diagnose and treat complex patients with diabetes. This supports the 

balance of power between GPs and Specialist that could strengthen the ties between them.  
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Trust 

Trust and respect are two key features to create collaboration between team members and are 

critical factors affecting the strategic decisions made by each professional about how to 

collaborate with whom and at what level (Berwick, 2003; McDonald et al., 2012). Ten 

respondents have mentioned this factor for network development.  

The conceptual map (see Appendix 30) shows a “GP” as a main theme. It represents two ideas 

surrounding this factor. On one hand is the need of being recognized for the network, a fact that 

was illustrated by this DNS: 

Our New Zealand trained doctors who know secondary colleagues, their 

relationship is fine. It’s when somebody who doesn’t know the system, or who 

doesn’t know why they are talking to, has no relationship with, that’s very 

difficult because there is no trust. I mean if you get a phone call from a GP and 

you are a surgeon, and he doesn’t have any connections with you or doesn’t know 

who you are, just you are out doing general practice, he may not know your 

background… (Respondent SCN009) 

On the other hand, very good communication and trust within a network is important to mainta in 

the consistency of the decisions from different players in the network and to engage patients with 

the managed care provider. A practice nurse illustrates this: 

 For example: those diabetic nurses have changed your insulin. I’m going to 

change it back because I don’t agree with that.” that sort of thing. So, 

communication is huge. And creating- showing respect towards the other social 

network members so that that inspires confidence in the patient, within the 

patient, towards all members of the team. (Respondent GN00514) 

Therefore, respondents have suggested that efforts for building networks in healthcare need to 

focus on developing and maintaining respect and trusted ties between health professionals, as 

this can improve patient confidence in the care they receive. 

Leadership 

 
Nine respondents from 17 have mentioned this factor for network development. It introduces the 

concept that leaders and their style provide resources and support to the network, and increase 

the scale of impacts both individually and collectively. The conceptual map is presented in 

Appendix 31 and it shows four main themes. 



 
 

179 

A main theme is “people” and contains concepts such as: communication, leader and style. It 

illustrates how important the leader is for the network and the characteristics that need to be 

accomplished in his or her role to build the network. One of the DSNs described the leadership 

skills of one of her colleagues in primary care.  

…his leadership style is very inclusive and open so that’s very- you don’t feel like 

you are bothering him or the team. So it’s like, well, they are there to help us and 

help the patient. That’s a very useful leadership style that they have that. You 

don’t feel like he is talking down to you or you are a stupid GP and this is how 

you do things. So that style of things is really useful. And I suppose that’s where 

a lot of the value comes, because you don’t feel like you’re being made to look 

like you are just a GP, so good quality of interactions in that. (Respondent 

GD00332) 

Social Cohesion 

 

This factor was mentioned by 5 respondents. According to social network theory, this factor 

refers to the social proximity or strength of connections between nodes (Borgatti & Everett, 

2006). 

 
The conceptual map (see Appendix 32) shows four themes. The main theme is “useful” and it 

illustrates the mechanism on this factor may help network development. Respondents consider 

that cohesion is related to collaboration and coordination within the network. This quote from a 

GP illustrates this: 

 …let’s say cohesion. Cohesion is akin to collaboration really and maybe akin to 

coordination, that sense you are working together rather than sort of in 

individual silos. That would be useful for- that would improve patient outcomes… 

(Respondent GD00514) 

Social cohesion allows for the development of a supportive programme culture. Respondents 

have suggested approaching this factor via two perspectives.  

On one hand, how the structure of the programme offers sources for support actions at the 

interface (i.e. time, supportive staff, and guidelines) is important. While GPs consider time needs 

to be paid for someone interested in increasing outcomes, some health professionals in secondary 

care consider that the interest and motivation of primary care providers is one of the factors that 

drives knowledge transfer and the strength of the ties at the interface. Pharmaceutical companies 
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often support social integration strategies, but it has been recognised often these strategies are 

not centred on the patient’s benefits. PHOs and DHBs are interested in richer and better patient 

outcomes, but it is not often they invest resources to improve those inter-professiona l 

relationships.  

On the other hand, how the culture of the health professionals promotes support should be 

considered. This is highlighted in the role of the DNS as advisers and specialized resources in 

some of the health practices. They deal with the complex needs of the patients and also provide 

better education (i.e. diet and weight control) and training (insulin needles) to the patients. They 

considered this resource as very important for better outcomes.  

As guidelines provide broad criteria for managing care in some chronic diseases, 

GPs highlighted the need to have more education that enable adapt in better ways 

the protocols to rich the goals. But one of the ways this knowledge transfer would 

be successful is based on the support’s culture. An inter-professional network 

motivated in support[ing] their colleagues seek for better ways of interaction, but 

this interest needs to be cultivated and assumed by the health professionals at the 

interface. (Respondent GD00332)  

Health professionals have suggested that this factor may have a positive impact on knowledge 

transfer, basically because individuals would be more likely to involve time and resources on 

working with other colleagues to whom they feel close, and as a result coordination and 

collaboration are improved. 

Social Capital 

The last factor mentioned by one respondent has relationship with the benefits that come from 

interactions within a particular group of actors with a high density of interactions (Kilduff & 

Shipilov, 2011).  

This respondent highlighted how social relationships with other colleagues motivate knowledge 

sharing. An example is a particular group of GPs seeking knowledge and advice in diabetes 

clinics. These GPs maintain ties with specialists and build interactions and rapport with them. 

As a result, these GPs are valuable sources within the network, not just because they have the 

knowledge or experience to share in primary care, but also because they have direct connections 

with opinion leaders in secondary care.  
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we’ve had people that have worked a little bit with us and have worked with other 

general practices or other areas in the community and they come and regularly 

meet with us here on a Wednesday and that works quite well too, because you 

start to get to know them and you start to...build a relationship and a rapport. 

(Respondent SCN001) 

A specialist illustrates how social relations motivate this knowledge transfer in an easier way, 

particularly when it is a result of an honest and genuine approach. 

There is a whole lot of difference between talking to somebody that’s interested 

in what you say and somebody that’s just politely listening or busy thinking about 

their next task that they’ve got to do.  Giving you the courtesy, but not really 

giving you the interest.  So that’s one. (Respondent SCS009)   

 

 
Respondents have described and explained seven factors that may act as facilitators and barriers 

for network development: proximity, similarity, power, trust, leadership, social cohesion, and 

social capital. These factors appear as critical elements to take into account for improving 

communication and collaboration between health workers in the primary and secondary care. 
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Chapter Seven: Discussion 
 

7.1 Introduction 

An overview of the research process is followed by a summary of the research findings. The 

findings are then discussed in relation to each research question, and the literature. The 

contributions of this research and its implications for theory and practice are then discussed, 

before the limitations of this research and challenges for future research are outlined.  

The purpose of the research was to explore the association between social network characterist ic s 

and patient outcomes, and, secondly, investigate how members of the health team interact and 

build inter-professional networks within the diabetes programme at the primary/secondary 

healthcare interface. Five research questions emerged from this theoretical framework: 

1. What is the association between social network characteristics in primary and secondary 

care and patient outcomes?  

2. What association does the frequency of interactions between health professionals at the 

primary and secondary care interface have with patient outcomes? 

3. What association does the quality of interactions between health professionals at the 

primary and secondary care interface have with patient outcomes? 

4. What association does the perceived value of interactions between health professiona ls 

at the primary and secondary care interface have with patient outcomes? 

5. Which contextual features affect network development between health workers at the 

primary and secondary care interface? 

The research adopted an interpretative paradigm. A cross-sectional design with quantitative and 

qualitative strategies was used. Three main stages were implemented consecutively: a social 

network analysis to identify inter-professional network characteristics among health 

professionals at the primary and secondary interface (stage 1); a quantitative study to explore the 

relationship between network characteristics and patient outcomes (stage 2); and, a qualitat ive 

study to research in depth about network factors that might affect patient outcomes and factors 

that might affect network development (stage3) (see also figure 8). 

Overall, this research makes a number of important contributions to existing theoretical and 

empirical literature in a New Zealand healthcare management setting. Firstly, it develops a 

theoretical framework to study social networks in the healthcare context (complex context), 
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particularly at the primary and secondary interface, an area that is still under-explored. Secondly, 

this study contributes to the knowledge base on the relationship between the strength of ties 

among health professionals (social network characteristics) and patient outcomes and GPs’ 

prescription behaviours. Thirdly, through experiences and perceptions of health professiona ls, 

this study analysed factors that act as facilitators or obstacles to building networks within and 

across the primary and secondary care interface.  

7.2 Overview of the Research Findings 

Although the stages of this study were conducted independently, nevertheless they combine to a 

greater whole. There are four major integrating themes among the findings: inter-professiona l 

network structure and influence on primary and secondary care, network effectiveness at the 

primary and secondary care interface, mechanisms that may explain the effects of inter-

professional networks on patient outcomes and prescription behaviours at the primary and 

secondary care interface, and factors associated with network development at the primary and 

secondary care interface. 

The first three areas are associated with the central question of the study (exploring the 

relationship between social network characteristics and patient outcomes). These areas take into 

account three sets of findings: inter-professional network structure and its characterist ic s 

(including frequency, quality and perceived value of the interactions), the direction of the 

influence between health professionals, and the association with patient outcomes and a GP’s 

prescription behaviour, which represents the evidence of the network effectiveness. The third 

area answers the research question about the social network factors that may explain the effects 

on patient outcomes. The fourth area answers the research question about the factors that act as 

facilitators or obstacles for network development. 

 Inter-professional Network Structure and Influence on Primary and Secondary 

Care 

One of the contributions of this study is the application of SNA to identify the structure and 

characteristics of the inter-professional network at the primary and secondary care interface. This 

study’s method allowed us to depict interactions between health professionals within and across 

the interface. Particularly, it described how general practitioners interact with secondary 

healthcare professionals in the integrated care programme. This method also measured the level 
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of integration among health professionals and also identified patterns of interactions within the 

inter-professional network of the integrated care programme.  

In chapter 4 (section 4.5.1), I have reported social network characteristics of the health 

professionals at the primary and secondary care interface in diabetes care. The structure of the 

network and the social network measures show that secondary care (endocrinologists and 

diabetes nurse specialist) influenced primary care (GPs and nurses). Differences in density of the 

interactions in primary and secondary care were observed. While secondary care health 

professionals had a high density of interactions, primary care and the interface between primary 

and secondary care showed low density. Through centrality measures the popularity of some 

health professionals (i.e. endocrinologists and some DNSs) were outlined and how desirable an 

actor is for the rest of the network to interact with was also identified.  

Overall, the findings from this stage allowed us to recognize that experience and who has more 

knowledge on the subject (diabetes care) influences the network, assuming that more 

specialization (endocrinologists and diabetes nurse specialists) implies more experience and 

knowledge to manage patients with diabetes. DNSs appear as an extremely important figure in 

this network, as they have established links of interaction with general practitioners and practice 

nurses in primary care. The frequency of interaction between health professionals in primary 

care and DNSs is greater than between GPs and endocrinologists. Quality and perceived value 

are high in interactions between primary care professionals and DNSs, even higher than between 

GPs and endocrinologists.  

SNA allowed comparison of sub-networks and selection of the best network to answer the 

research questions. Network level measures and centrality measures showed the effect of the 

high levels of interaction among secondary care health professionals. As a result, an additiona l 

network was selected to analyse the network interface. This small network described in numera l 

4.5.2 (network B) showed changes in centrality measures and changes on the graphical structure 

of the network in comparison with the whole network A. The influence of secondary care on 

primary care persists in this new network. In network B patterns of interaction between GPs and 

some secondary care health professionals showed strong interaction with more central actors. 

Some GPs appeared in central positions because they had strong relationships with 

endocrinologists. Although the role of the DNSs is still important in this network, it was evident 

that relationships between GPs and endocrinologists flourished.  
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The frequency of interactions was analysed through density measurement and it showed that all 

of the health professionals have preferences to contact other colleagues within the network. GPs 

established more dense interactions with endocrinologists. This analysis explained the reason 

why centrality measures of the endocrinologists were higher in network B and they occupied the 

most central positions within the network. Additionally, it may explain why more DNSs 

appeared in the periphery in contrast with their positions in network A. Overall, this network 

perceived the quality and value of these interactions as critical factors in making decisions for 

patients with diabetes.  

 Network Effectiveness at the Primary and Secondary Care Interface.  

Once social network characteristics were identified, the next step was to identify relationship s 

with intensification of therapy and patient outcomes. The assumption was inter-professiona l 

networks have a direct association on performance outcomes. In chapter 5.1, I described the 

method and findings for the statistically descriptive analysis used. The relationship between 

centrality measures and intensification of therapy suggested that GPs closer to the network were 

directly associated with GPs’ intensification of therapy, as they might have quicker access to 

novel information, and also receive or diffuse information and resources to and from the network. 

GPs with more independence to contact health professionals in secondary care were associated 

with better intensification of therapy behaviour. Additionally, some other network factors, such 

as the proportion of patients with diabetes in consultation and high NZ deprivation, were directly 

associated with intensification of therapy. In contrast, age and distance to secondary care had an 

inverse relationship. I found a relationship between inter-professional network characterist ic s 

and ED presentations and hospital admissions as a result of diabetes complications. GPs close 

and strongly connected with secondary care were associated with more patients with diabetes 

complications. GPs with a higher proportion of patients with diabetes in their consults and those 

physically closer to secondary care were associated with more patients with diabetes 

complications.  

The literature review conducted in this study has supported the need to identify the relationship 

between inter-professional social characteristics and outcomes. The finding of this research 

identified a direct association between them within the primary and secondary care interface.   

GPs with high centrality measures were associated with better prescription behaviours and more 

patients with diabetes complications. 
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 Mechanisms that May Explain the Effects of Inter-professional Networks on Patient 

Outcomes and Prescription Behaviours at the Primary and Secondary Care 

Interface 

The findings from Stages one and two demonstrated the association between social networks and 

intensification of therapy and in ED presentations and hospital admissions. It was then crucial to 

identify possible mechanisms that may explain this association, which represents the third 

contribution of the study. In chapter six (section 6.8.2) I have addressed this subject and the 

findings from the interviews showed that: collaboration, communication, knowledge transfer, 

successful adoption to new changes, coordination, diffusion and uptake of information, and 

innovation were key factors affecting patient outcomes from the network perspective. Therefore, 

not just the association of the inter-professional networks to outcomes was found, but the 

possible mechanism and factors from the network perspective that may explain this effect were 

also identified. 

 Factors Associated with Network Development at the Primary and Secondary Care 

Interface 

This thesis has also focused on identifying which factors might act as facilitators or obstacles to 

build inter-professional ties within the primary and secondary interface (section 6.8.2). This 

represents the fourth main finding of this research. Health professional respondents have 

identified that leadership style, power, similarity, proximity, social capital, social cohesion and 

trust are critical factors for developing networks. With each factor, respondents have identified 

barriers and facilitators for network development. 

Overall, this research has found a relationship between inter-professional networks and effects 

on patient outcomes, and also has found explanations for this effect based on factors identified 

by the health professionals. Finally, this research has outlined facilitators and barriers to 

developing inter-professional ties within the primary and secondary care interface. The next 

section discusses the relationship between findings, the research questions and assumptions.   

7.3 Addressing the Research Questions 

This section discusses in detail how the findings answer the research questions that followed 

from the theoretical framework developed in the literature review.  
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7.3.1 Research Questions and Findings 

7.3.1.1 The association between networks characteristics, patient outcomes and 

GP’s prescription behaviours. 

This section discusses the two sides of this research question: firstly, what is the association 

between social network characteristics and outcomes and, secondly, what sort of factors may 

explain the effects of inter-professional networks in patient outcomes and prescription 

behaviours? For each, the similarities and differences between findings and the existing literature 

are discussed. 

The Relationship between Inter-professional Network Characteristics and Outcomes 

The summary of the main findings is: 

 There is evidence of influence from secondary to primary care health professionals. 

 GPs are seekers of information while endocrinologists and DNSs act as advisers. 

 There was a direct association between social network characteristics and GPs’ 

prescription behaviour. GPs strongly connected with secondary care showed better 

prescription behaviours. 

 There was an indirect association between social network characteristics and patient 

outcomes. GPs strongly connected with secondary care also had more patients with 

diabetes complications. 

Support for Existing Literature 

One of the more general findings of this research is the variability of the interactions within the 

network studied. Health workers at this interface established ties with other colleagues through 

different frequency and intensity of communication, which is a phenomena viewed in other 

networks and in different contexts (Freeman, 2008; Nohria & Eccles, 1992; Scott & Carrington, 

2011; Wasserman & Galaskiewicz, 1994). Overall, analysis is consistent with Zappa’s findings 

related to the heterogeneity in the tendency to build interactions with other colleagues in the 

healthcare context (Zappa, 2011). This variability represents differences in motivation and 

interest for building interactions within an inter-professional network in order to solve 

professional needs. It is also associated with the decision to adopt innovation and new knowledge 

(Kim & Higgins, 2007; Zappa, 2011). In fact, researchers have suggested that some actors seek 

advice when they encounter an issue or opportunity to resolve individual doubts. As a result, 

actors who are able to share relevant knowledge and information have more central positions in 

the network within biotechnology firm (Nebus, 2006). That explains why there was a direct 
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association between GPs’ centrality and their percentage of patients with diabetes complications. 

It illustrated that GPs with more complicated patients seek advice in secondary care, as they need 

to build opportunities to solve professional doubts.   

The association between social network characteristics and prescription behaviours and patient 

outcomes were findings consistent with the classical studies such as Powell (1996) and Walker 

(1997) in different contexts to health care (biotechnology industries). The current findings are 

evidence that, in the organizational context, there is an association between characteristics of the 

network and the outcomes and behaviours. However, as one of the contributions of this research 

is that it was conducted in the healthcare context, this point is discussed as new evidence. 

Differences with Existing Literature 

More than differences with the present literature, the current results presents an opportunity to 

take into account two different positions for interpreting density measures. On the one hand is 

an interpretation based on Coleman’s position that states building dense and interconnec ted 

networks make optimal social structures (Coleman, 1988; Gordon et al., 1997). On the other 

side, Burt’s position states that disconnected actors is the optimal strategy for constructing 

networks (Burt, 2004, 2009). This discussion is relevant because there is no previous evidence 

of social network analysis in this context and results have shown a low density of the interactions.  

The network density affects the availability of the information within the network (Coleman, 

1988; Gulati & Gargiulo, 1999; Rowley et al., 2000). That is, the more interactions that exist 

between health workers at the primary / secondary care interface, the better access to 

information. Secondary care has a greater density of interaction in contrast to primary care. 

However, a higher interaction within the interface would be desirable as GPs and practice nurses 

would have access to complex knowledge to help diagnoses and treatments in primary care for 

patients with diabetes. The density of the network may give us insights into such phenomena as 

the speed at which information diffuses among the health workers and the extent to which they 

have high levels of social capital and or social constraint. That means, in a network like this with 

a low density of interactions, the speed for spreading new knowledge and best practices should 

be low. This could be particularly evident for complex knowledge, as this requires direct, 

frequent and intense relationships. 

In contrast to this position, Burt considers that density may affect the diffusion of information 

within the groups in a network, not between groups in a network. As a result, structural holes 
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within the network are one the effective ways to share information. In this context, GPs and 

practice nurses do not work alone, but instead share work places and patients within the general 

practices. Communication and information is relatively easy to maintain within the practices as 

there are a variety of ways and opportunities of interaction: clinical meetings, lunch time, 

informal corridor meetings, and virtual patient clinical data on the local system. These are some 

examples provided by participants during interviews. As a consequence of these forms of 

interaction, thinking may be homogeneous among health professionals within health practices, 

as people converge in beliefs and practices develop within the group. In fact, they could attempt 

to block different views of information from external sources if they consider the information is 

not concordant with their perspectives or interest. 

However, novel and complex knowledge comes from specialised and expert health professiona ls 

externally. Secondary care represents one of the main sources to obtain this kind of knowledge, 

and the current results show a low density of interactions between primary care groups and 

secondary care. However, this issue has a different interpretation according to Burt. He states 

that this is an opportunity to build effective networks. Some of the health workers in general 

practices do not have strong relationships with secondary health professionals, but it does not 

mean they are not aware of the existence of secondary care. It means people are focussed on their 

professional daily activities and they do not attend the activities of other different groups. As a 

result, there are gaps or empty spaces within the inter-professional network at this interface.  

Results of the current study have shown that there some general practitioners with 100% density 

of interaction with his/her colleagues within the general practice, and they also have many 

interactions and connections with secondary care professionals (Interactions mean collect ive 

actions that aim to address complex patient needs through telephone or email advice, 

teleconference and inter-professional meetings). Those GPs have the advantage of sharing 

information with important players in secondary care, and also with his/her colleagues within 

the health practice. As a result, health professionals could receive the benefits from this 

interaction with secondary care. This represents a structural hole as two separate clusters (general 

practice and secondary care professionals) possess non-redundant information, but have a mutua l 

connection to allow flow of information. 

GPs have to deal with patients with a great range of diseases and complications, and diabetes is 

just one of these. Not all GPs or PNs are likely to be equally involved with or interested in this 

kind of disease. Therefore, establishing interactions with expert people may not be a priority for 
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some professionals in primary care. Fortunately, some other GPs or PNs have a special interest 

in this kind of health issue and they are willing to invest time and resources to build ties with 

expert people and then spread and share this new knowledge with their colleagues within the 

health practice. 

New Evidence 

The application of the social network perspective in a healthcare context, with the aim of 

exploring the structure of the interactions between health professionals at the primary and 

secondary care interface, is one of the contributions of this research. Social Network Analysis 

was a useful tool to measure levels of integration in the integrated care program. A DHB or PHO 

could use this approach for measuring the structure and dynamics of the inter-professiona l 

networks, as was described and analysed in this work. The maps and mathematical analysis 

showed several social network characteristics in which this network performed and interacted.  

As new evidence, the discussion in this section is focussed on two aspects: firstly, the new 

evidence about characteristics of the inter-professional networks within the primary and 

secondary care interface, and secondly, on the association between social network characterist ic s 

and prescription behaviours and patient outcomes.  

Social Network Characteristics at the Primary and Secondary Care Interface. 

For the current analysis, it was very useful to use network level measures such as size, density 

and geodesic distances in this network. These allowed measurement of the level of integrat ion 

within the current health professionals’ network and anticipation of potential issues for 

knowledge transfer and advice. A network with a small number of actors could be constrained 

by the limited resources and capacities that each actor has for building and maintaining ties (Scott 

& Carrington, 2011). This was evident through the small number of endocrinologists and the 

presence of communication barriers for primary healthcare workers that may act as obstacles for 

building ties. Density of the interactions as a measure showed an overall low number of direct 

and indirect ties, which represents a potential concern in chronic care programmes because 

previous research has shown that dense networks allow access of information from valuab le 

collaborators (Burt, 2009). Dense networks also allow the introduction of new practices and 

behaviours, and reinforcement could be easier when a network displays a high density of 

interactions (Valente & Fujimoto, 2010). Another issue related to the way this network is 

integrated was in the distances (in terms of network analysis) between actors within the network. 
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It was useful to use geodesic distances because the results showed consistency with low leve ls 

of interactions and the great efforts needed to contact everyone.   

In regard to the centrality measures that were collected from this network, in-degree was an 

interesting measure for this study because it reflects the popularity of individuals (Actor with 

ties associated to some positive aspects such as friendship or collaboration). By identifying this 

characteristic, it was possible to establish the relevant characteristics related to the more central 

actors. In this network experience and knowledge (on the subject of diabetes) is recognized as a 

critical factor for network influence, assuming that more specialization (endocrinologists and 

DNSs) implies more experience and knowledge to manage patients with diabetes. That is, an 

actor's influence is recognized at the interface between primary and secondary care as based on 

their specialized knowledge and expertise (opinion leaders) in diabetes care. 

Although, there were health professionals in primary care who showed more central positions 

and directly linked with secondary care actors, it was also evident that some of them appear in 

the periphery and are disconnected from the influential actors. This was an important find ing 

because it showed both sides of the inter-professional networks. That is, on one hand, some 

health professionals appeared with weak relationships or total disconnection from influentia l 

actors, which apparently denotes more difficulties in accessing information and knowledge from 

experts. On other hand, using complementary analysis (using betweenness and eigenvector) 

identified how some of these actors had interactions with other actors that were connected to 

influential actors. This finding is very important in terms of access to information and 

knowledge, as in this network to be connected with actors with high centrality characterist ic s 

allows access to novel information and knowledge. This could be understood as an alternat ive 

solution for health professionals that were not connected directly with influential actors, and 

needs to be highlighted for the effects in knowledge transfer and assuming innovation.  

Identifying the boundaries of the study network was another of the important findings. It was 

useful to select and study the interface network (without interactions within secondary care) 

because it showed changes in centrality measures and changes in the structure of the network 

graph in contrast to the whole network. The influence of the secondary care professionals on 

primary care persisted in this new network. However, the interface network allowed us to 

identify patterns of interactions between GPs and secondary care professionals in terms of the 

strength of the ties (strong and weak interactions with more central actors). This evidence has 

made clear the effect of the secondary care in primary care is real and is not influenced by the 
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high density of interactions between endocrinologists and DNSs. It also highlighted that GPs and 

endocrinologists interact as a result of differences in knowledge and experience. For example 

GPs seek for advice from experts and leaders (endocrinologists), and endocrinologists seek 

additional information about patients’ context from GPs.   

Social Network Characteristics and Associations with Prescription Behaviours 

and Patient Outcomes  

After further discussion about social network results, this second section discusses the 

association between social networks characteristics and outcomes. As I previously stated in 

Chapter 2, the relationship between social network characteristics and outcomes has been 

addressed in different empirical studies in complicated contexts. This study has found a 

relationship between these two categories in the healthcare context, particularly within the 

diabetes care programme, as an example of a complex context.   

This association illustrates how GPs linked with central actors (endocrinologists and DNSs) had 

better intensification of therapy behaviours. This relationship would be explained by the facility 

to access diverse knowledge and the benefits from collaboration relationships, which enhances 

and influences the performance of the outcomes (Burt, 1987; Zaheer & Bell, 2005). The results 

have added new evidence to the effects of the structure of ties between GPs and secondary 

healthcare professionals in prescription behaviours. Therefore, the current results suggest the 

need to include the structure and dynamics of the interactions between health professionals in 

the outcomes equation.  

An association between social network characteristics and GPs’ percentage of patients with 

complications (patient outcome) was also found. GPs more integrated within the network, with 

close interactions to secondary care and links with influential health professionals, were 

associated with a greater percentage of patients with complications related to their diabetes. This 

association suggests at least three explanations on the way inter-professional interactions are 

made. First, GPs with more complex patients’ needs in their consultation require more support 

and as a result they seek advice in secondary care from endocrinologists and DNSs, a referral 

pattern suggested by other studies in diabetes at the healthcare sector (Brez et al., 2009; Liu, 

Einstadter, & Cebul, 2010; McDonald et al., 2011). Second, GPs more integrated with secondary 

care could be recognized as opinion leaders in primary care and among the patients, so they end 

up with more complex patients and those with high risk of complications. The third explanation 

needs to be stated, although the findings give contradictory clues. This explanation is focussed 
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on the quality of services. GPs more integrated with secondary care may have some difficult ie s 

in judging the clinical condition of their patients and, as a result, these GPs have more patients 

with complications. The findings also show that GPs more integrated with secondary care were 

associated with better prescription behaviours, therefore this explanation may not be supported. 

Additionally, this research suggests taking into account other important variables related to the 

characteristics of the actor themselves and related to the context of the programme. The actor’s 

characteristics, such as having a higher proportion of consults with patient with diabetes, were 

associated with better intensification of therapy. This confirms that experience enhances the 

ability to analyse, assume and apply knowledge (Zappa, 2011). Two characteristics related to the 

context of the programme were associated with better intensification of therapy. The first is that 

closer physical distance between primary and secondary care confirms closer communitie s, 

shaped by geographic proximity, and has positive effects on prescription behaviours, findings 

that are consistent with previous studies examined the effects of physical distance between 

primary and secondary care on service provision (Culliford, 2008; McKee, Gleadhill, & Watson, 

1990; Parker & Campbell, 1998). The second is that higher NZ deprivation populations could be 

associated with disparities in socio economic status and major incidences of diabetes and related 

complications. That means, more complex patients with more complex needs require more 

experienced physicians and those with closer relationships with secondary care health 

professionals. This is consistent with the findings regarding the relationship between social 

network centrality measurements and the percentage of patients with diabetes complications 

(Creswick & Westbrook, 2010).     

The association between SN characteristics and prescription behaviours and patient outcomes, it 

and possible mechanisms that may explain this association, will be discussed in the next section.  

Social Network Factors Associated with Effects in Patient Outcomes and Prescription 

Behaviours  

From the analysis of the semi-structured interviews (stage 3) a set of factors that may explain 

how inter-professional networks could affect patient outcomes and prescription behaviours in 

primary care were found. Respondents identified these factors: 

 Collective action to achieve a common goal, which aims to maintain harmony and trust 

between those related (Collaboration). 

 Health professionals’ networks and principles of communication could be used to 

design better ways to disseminate behaviours and best practices (Communication). 
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 Complex issues in primary care could be solved by transference of complex solutions 

from secondary care (Knowledge transfer). 

 Health professionals connected through links with those who have power and influence, 

the ability to embrace change and adapt to new changes will be directly proportional to 

the force with they are connected (Successfully adaptation to new changes). 

 Health professionals at the primary and secondary care interface interact and 

communicate for the provision of health services to patients with diabetes (Coordination).  

 Contributors or barriers in which recipients respond to feedback (Diffusion and uptake 

of information). 

 Networks allow access to innovation and it is available for adoption by health 

professionals connected within a network (Innovation adoption). 

Support for Existing Literature 

A literature review done for this research described possible factors that may explain the 

association between patterns of social network characteristics and outcomes, but in different 

contexts. This literature was extremely important as it was the basis for understanding and 

anticipating a number of factors associated with this phenomenon. Respondents to the interviews 

have identified and ranked collaboration, communication, knowledge transfer, successfully 

adaptation to new changes, coordination, diffusion and uptake of information and innovation 

adoption as mechanisms by which networks may affect patient outcomes in this particula r 

context. 

 

The findings of the study confirm theoretical explanations of how collaboration, communicat ion 

and coordination may act as mechanisms to improve performance and outcomes. Interestingly, 

collaboration and communication were the most frequent factors mentioned by the respondents. 

Collaboration is a mechanism that improves patient outcomes and prescription behaviours as it 

provides an opportunity to share valuable information within the interface, facilitates solving 

problems from actors with more expertise, and builds opportunities to receive feedback and 

advice. These three factors are supported by the existing literature (Hojat et al., 2001; Sterchi, 

2007). Communication is another factor that results from the formation of inter-professiona l 

relationships, particularly in chronic care programmes (Kuziemsky et al., 2009; A. S. O’Malley 

& Reschovsky, 2011). It represents the way health professionals share information, which also 

has effects on successful adaptation to new changes and innovation adoption. The findings 

confirm the importance of the channels of communication and also outline the strengths and 



 
 

196 

weaknesses of each channel, a fact that is discussed in the new evidence section. Additional ly, 

this research indicates significant differences exist between physicians with regard to the 

channels used and preferred, a fact described and analysed in previous works in an education 

context (Cho et al., 2007).  

In regard to knowledge transfer, it was very important to see how respondents could differentia te 

the types of knowledge shared in the network and how they could recognize the effectiveness of 

the network to transfer each type of knowledge. Therefore, this finding confirms the existing 

literature on this matter (Argote et al., 2003; Reagans & McEvily, 2003).  

Differences from Existing Literature  

Areas of difference emphasise elements of social network factors associated with effects on 

outcomes that need to be explored in future research. For example, there needs to be exploration 

of valuable, clear and consistent channels of communication to share tacit knowledge across the 

interface. Literature has described the differences between tacit and explicit knowledge, but 

better ways to share each type of knowledge according to the variables of effectiveness need to 

be explored. Within inter-professional networks, better intensification of therapy requires 

transference of skills and medical experience more than standards or decision flowcharts. 

Looking at the constraints (time and access barriers) for better communication is needed to 

explore how to overcome these obstacles in order to assure closer interactions.   

New Evidence from this Research  

 
Three new elements add knowledge to the existing literature: the effects of the power balance in 

the interactions between health professionals, the type of characteristics necessary for good 

communication, and the description of strengths and weaknesses of the channels used for this 

network. 

This research suggests that collaboration is a reciprocated balance of powers. We could say that, 

in order to improve patient outcomes, secondary care professionals are required to share 

specialized and complex knowledge with their colleagues in primary care. However, what I 

found in this research was that primary care professionals have the valuable knowledge about 

the patient, which gives balance to these power relationships. This balance of power allows for 

better interactions because there is motivation and interest from each sector in obtaining valuab le 

information. 
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A second aspect that adds knowledge relates to the characteristics and effectiveness of each 

channel of communication used by the respondents. Although referral letters are one of the most 

common channels of communication used, the value of this form of interaction is constantly 

questioned even though clear and consistent communication could be not an issue. The reason 

looks evident, as GPs require most transference of tacit knowledge to resolve issues related to 

how to treat patients with diabetes. Insulin management is one example. Improving skills to 

manage this kind of drug requires closer and frequent relationships with health workers with 

more experience and coaching skills. Letters offer a way to receive feedback but are not the best 

way to transmit the knowledge that GPs need to improve outcomes in primary care. When a case 

requires priority, GPs or DNSs used the telephone to contact someone with more expertise, as 

this was considered one of the best ways to share knowledge. The value of this channel is 

assessed on the short time of response and the clarity provided for the health professiona l. 

However, there are some issues related with the consistency of this channel, as constraints such 

as access barriers and time limit the use of the telephone. 

Therefore, health professionals commonly require to contact other colleagues with more 

expertise and experience in order to obtain tacit or complex knowledge. If the interaction is 

successful, it may improve outcomes and prescription behaviours within the network. However, 

in order to reach these goals, it is necessary develop channels that show effectiveness in terms 

of clear, consistent and valuable communication for the network.       

7.3.1.2 The association between the frequency, quality and perceived value of 

interactions with patient outcomes and prescription behaviours 

 
These represents a discussion of the findings related to the research questions two and four (see 

section 1.4). In stage one, the frequency, quality and perceived value of interactions between 

health professionals within the interface was outlined. Several differences were found across 

professions. In fact, patterns of interaction were described according to the range of frequent 

interactions and also for quality and perceived value. Additionally, stage two identified the 

inverse statistical association between monthly interactions and intensification of therapy. There 

was no statistical significance to show an association between the quality and perceived value of 

interactions and intensification of therapy. 

Support for Existing Literature 

Current literature supports that a high frequency of interactions within a network is associated 

with better outcomes (Rowley et al., 2000). This study confirms the existing theory, as it has 
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highlighted the impact of the density of interactions in different levels of frequency in 

intensification of therapy.  

Differences to Existing Literature 

 

There is literature that supports the association between quality and perceived value of the 

interactions and outcomes in a non-healthcare context (Labianca & Brass, 2006; Nebus, 2006). 

However, the results of this study have shown no statistical association between these two social 

network qualities and intensification of therapy.  

New Evidence  

This study adds new knowledge to the existing literature by identifying the most common 

frequency of interactions within the interface between primary and secondary care. Monthly 

interactions, and indeed more infrequent interactions, characterise the way GPs interact with 

health professionals in secondary care. In addition, it was found that monthly interactions showed 

a statistically negative association with intensification of therapy. As the actors within the 

network did not interact in higher frequencies, I could not identify the effects of other different 

levels of frequency.   

Additionally, this study shows that GPs have assessed some of the interactions with influentia l 

leaders within the network with a low score for quality and perceived value. It is was identified 

that GPs’ perceptions of value were influenced by factors that the social network questionna ire 

used has not detected. These professionals considered the information from endocrinologists as 

current and valuable but in some cases it did not help to change patient prescriptions. Data from 

the interviews allowed us to understand that in some cases specialists and DNSs present 

difficulties to suggest and adapt treatments for these patients, because they do not have enough 

information regarding social, economic and psychological determinants. Therefore, secondary 

care professionals have new knowledge on how to treat patients with diabetes but they need 

primary care professionals in order to collect valuable information about patient factors that may 

affect the adherence to a treatment. In other words, this finding adds knowledge about 

distribution and balance of power in inter-professional healthcare networks.   

7.3.1.4 How do you build inter-professional networks at the primary and secondary 

care interface? 
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This section discusses the findings outlined in research question five (see section 1.4). 

Respondents have described and explained a series of factors that may act as facilitators and 

barriers for network development. These are the factors, among others: 

 Physical, functional and psychological proximity increases the establishment of informal 

interactions (Proximity). 

 The tendency to establish relationships with similar people among health professiona ls 

(Similarity). 

 The need to establish interactions and agreements in order to access resources and ideas, 

particularly for those with less power (Power and influence) 

 Making strategic decisions about how to collaborate with whom and at what level (Trust). 

 How some members of the network provide resources and support to the network, and 

increase the scale of impacts both individually and collectively (Leadership). 

 Health professionals are social groups within a circle, and they make group norms and of 

course cooperate (Social cohesion). 

 Interactions with a particular group of actors creates individual and collective benefits 

(Social capital).  

Confirming Existing Literature  

All of the seven factors mentioned by the respondents confirmed the findings in previous theory 

and empirical studies. The description of the ways in which each one acts as a facilitator or 

barrier has relationships with previous findings in non-healthcare contexts.    

Differences to Existing Literature 

Similarity was one of the factors most mentioned by the respondents. They have considered that 

some actors’ characteristics, such as gender, are not important to developing relationships within 

the network. These findings contrast with previous studies that report positive association in 

gender homophily and influence.  

New Evidence 

Three aspects add new knowledge to the current literature: regarding frequency of the 

interactions, the description of new factors, and related to proximity issues. 

Although the frequency of interactions within this network is close to one per month or less than 

three per year, respondents have suggested that increasing relationships between primary and 

secondary care is one of the ways to increase outcomes. For this particular network, increasing 

frequency of interactions between GPs and DNSs and specialists to weekly or daily could be 

positively affect outcomes. This is because monthly interactions have shown an inverse 

association with outcomes.  
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Additionally, new factors were mentioned by the respondents in network development: the 

contribution of developing a supportive programme culture, the characteristics of the quality of 

interactions, and the characteristics of reliable channels of communication across the interface. 

All three need to be taken into account in order to design network and integration strategies. 

Proximity was one of the factors most mentioned by the respondents. The new contribution of 

this factor is focussed on the need to establish linear proximity interactions (physical or face-to-

face interactions) at the beginning of the relationships in order to increase familiarity and trust. 

These interactions could then be maintained by psychological proximity (telephone, letters, and 

email interactions) with more efficacy.  

7.3.2 Theoretical Framework and Findings: 

The aim of this section is to discuss the contribution of the theoretical framework assumed for 

this study, and describe the theoretical model emerging from the findings of this research. First 

of all, it is described the key principles that explain the intersection of the theories used for this 

research, and secondly it is described a theoretical framework emerging from the finding of the 

research. 

As was described in section 2.4, the theoretical framework assumed in this study emerges from 

the intersection of three bodies of knowledge: organizational theory (political metaphor), general 

systems theory, and social network theory. Additionally, the interaction of these theories 

described three principles and assumptions: healthcare system as a complex system, social 

organizational network, and the healthcare system as a complex network. From the intersect ion 

of these principles, five research questions emerged. Based on the research findings the meaning 

of each principle will be discussed.  The first principle of this research is that the research context 

is a complex system (section 2.4.1). The inter-professional network studied in this research has 

been shaped according to a structure based on integrated care. The principal purpose of this 

structure is to provide quality care and achieve the goals of prevention, treatment and control for 

patients with diabetes. These definitions established the boundaries of the health care 

organization defined according to Organizational Theory. The complexity of this system 

(interface between primary and secondary care) was highlighted by several characteristics. First, 

the number of interactions that occur between different health professionals and in the variability 

inherent in the roles that each health professional occupies not only in their workplace but also 

across the interface. Second, the complex training they should have to treat patients with 

diabetes. Third, by the inability to regulate or automate operations that occur on either side of 
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the interface, as these professionals are autonomous to make decisions about their patients. 

Lastly, by the conformation of multidisciplinary teams that emerge as a need to address the 

complex needs of these patients. The classical bureaucratic structure described by Mintzberg 

(1995), gives clear evidence of the preponderance of technical and independent teams.  

The network structure was revealed through maps, showing that these professionals were 

associated within "mini-societies" (i.e. within the health practices, primary care, secondary care, 

profession and so on), using   various levels of communication and interaction. That is, these 

professionals deliberately approach others within the network within a formal structure of work, 

interacting under a central motivation of reaching goals and objectives of diabetes management 

care. The coalition between health professionals in this environment is an efficient way to 

address the health needs of these patients. In other words, health professionals are dependent on 

each other to accomplish these goals. As Kiun (1996) has explained, this inter-dependence is 

changing over the time; as a result, the current structure of the network should be interpreted in 

the current context and time. Thus, this network could change according to the changes imposed 

by the health professionals engaged within the interactions or changes in the policy or in the 

structure of the integrated care programme (Kiun, 1996).  

Social Organizational Network is the second principle in the theoretical framework (section 

2.4.2). I have stated previously that health professionals have different roles at this interface. On 

the one hand, each plays a role within their own work setting (i.e. as a GP or practice nurse at 

the general practice) and, on the other hand, they play a role within inter-professional teams (i.e. 

a DNS working at the general practice or a GP champion in a general practice). This princip le 

guided the selection of health professionals who interacted across the interface. As the interface 

was defined as an organization, only the health professionals interacting across the primary and 

secondary care interface were selected for the purpose of the study. This excluded other network 

characteristics, such as interactions within secondary care. The results show a strong influence 

from secondary care to primary care health professionals, and how DNSs have occupied a 

preponderant position in the network because they provide advice and links between primary 

and secondary care. 

The last principle makes an assumption that the context of the research is composed of a complex 

network of interactions (section 2.4.3). This principle not only complements the argument that 

this context is itself complex (as was described through the first principle), but that the human 

component immersed in this system has its own characteristics and attributes. These may affect 
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the configuration of the network structure. This inter-professional network has different patterns 

of interaction, and diverse and simultaneous forms of inter-connection with a direct effect on the 

health outcomes of patients. We could say that patient outcomes and prescription behaviours are 

affected by the individual characteristics of the health professional. However, more importantly, 

they are affected by the interactions that each actor makes in order to improve communicat ion 

exchange, coordination and collaboration with his/her colleagues. Each health professiona l has 

a freedom to make links with the rest of the network, using different channels and making 

preferences according to patterns of similarity or power.  

The frequency, quality, perceived value and direction of the interactions are features of this 

network. This characteristic makes distinction between this network and other different ones, 

and also encompasses the contribution of the context and the dynamic that each health 

professional has to improve his/her own network.  

From the analysis of the findings and the relationship with the theoretical framework, it is 

possible to conclude three major aspects: first, the structure of the network is determined and 

influenced by the context in which it is immersed; second, there is an association between the 

inter-professional network characteristics and outcomes and behaviours at the primary and 

secondary care interface; and, third, the structure and characteristics of the interactions within 

the network create patterns of network effectiveness.  

A theoretical model from this analysis is presented in Figure 35. The model outlines the 

interaction of three components of this social network system: network context, network 

characteristics, and network effectiveness. Network context is driven by a set of facilitators for 

network development that affect the way in which network factors for effectiveness worked. 

Therefore, an inter-professional network that takes into account physical, functional and 

psychological proximity and similarity between health professionals increases the establishment 

of informal interactions and facilitates communication. These informal interactions are important 

for knowledge transfer between professionals. Particularly, it facilitates the transference of 

complex knowledge that requires strong and close relationships, and allows access to novel 

information and experience.  

In the context of inter-professional networks, access to resources and ideas and differences in 

power between groups of health professionals increases the tendency to build ties as the way 

health professionals collaborate and coordinate efforts. The leadership style is crucial in this type 

of network. Mentors, champions and leaders are foundations for the diffusion of new ideas and 
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innovation adoption. They also provide balance power within the network, which facilitate s 

diffusion of information and successful adoption to new changes. It is usual to see groups of 

professionals working in mini-societies, cooperating and also accessing other groups by using 

structural holes as a representation of the individual and collective social capital. Therefore, an 

inter-professional network immersed in a rich context of facilitators for ties and interactions 

development may affect positively those factors that determine the structure of the network and 

the characteristics of the interactions. 

This study has found that inter-professional network characteristics are directly associated with 

outcomes. Therefore, patterns of interactions may explain patterns of outcomes. In a rich context 

for network development, one would expect greater integration within health professionals and 

also presence of structural holes among the health practices and/or inter-professional teams.  
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These two factors would determine the direction of the influence and the possibility to access 

resources and innovation from leaders, and facilitates reaching influential professionals and 

obtaining advice. Facilitators for network development may increase the frequency of the 

interactions, which enhances better communication and ensures confidence and trust to ask and 

obtain advice. 

Recognizing that the quality and perceived value of the interactions represents the quality of the 

information shared, the model suggests that the characteristics of the interactions and the quality 

of the content shared within the network may shape patterns of professional behaviours and 

patient outcomes.  

Overall, this model shows the direction of the influence from the network context to the 

configuration of the network structure, and the effect of the network structure on network 

effectiveness. It shows how patterns of inter-professional network characteristics at the primary 

and secondary care interface are associated with patterns of network effectiveness. Additionally, 

the social network model takes into account the feedback provided from its structure and 

outcomes.This suggests ways that network factors associated with effectiveness and network 

development factors might be re-structured and re-configured in order to improve network 

effectiveness. 

7.4 Research Implications 

7.4.1 Implications for Existing Theory 

This study both confirms and advances existing theory. It confirms theory in the approach 

it takes to study the structure of the interactions in the organizational context. It advances 

theory on a better understanding of the effects of the social network characteristics on 

performance in a complex context. 

 Confirming Existing Theory 

This research has used a theoretical framework based on the application of the social network 

approach to understand inter-professional relationships in the healthcare context. This research 

provides support for the role of a social network approach in evaluating interactions between 

individuals and organizations. In the same vein, it provides support on the effects of the 

interactions between individuals within organizations, as the method of analysis was successful 
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in identifying how actors interact and how the characteristics of these interactions contribute to 

achieving common objectives.  

 Advancement of Theory 

Through the application of the theoretical approach, it was possible to capture the complexit ie s 

of the inter-professional interactions in the context of the research. By combining modern 

complex theory and organizational theory into the framework, it was possible to understand and 

contextualize inter-professional interactions according to suggestions from previous studies 

(Begun, Zimmerman, & Dooley, 2003; Glouberman & Zimmerman, 2004; Kvamme et al., 2001; 

Plsek, 2001; Tan, Wen, & Awad, 2005). Therefore, this study not only examined the complexity 

of the research context. It was also relevant to take into account the complexity of the interactions 

themselves. An approach that recognizes the complexity of the networks in the healthcare 

context is extremely valuable because it suggests a more comprehensive mechanism in which 

relationships take place and how this may affect the outcomes.  

This study supports the need to include the effects of the structure and complexity of interactions 

among health professionals in the outcomes equation. Existing theory distinguishes between 

networks and effects on behaviours. In fact, some empirical studies in healthcare have shown 

theory supporting this relationship (Fattorea et al., 2009). However, the findings of the present 

research have demonstrated how patterns of interactions between professionals have 

consequences on the performance of patient outcomes and the ways in which GPs are taking 

better decisions in order to intensify the therapy of their patients.         

7.4.2 Extending the Literature 

This study extends the literature in six areas: theoretical frameworks on how interactions between 

health professionals may affect patient outcomes; the effects of the social network characterist ic s 

in outcomes in a complex context, and particularly in the healthcare context; ways to measure 

integration in healthcare delivery; network mechanisms that affect patient outcomes; barriers and 

facilitators for network development; and ways to avoid clinical inertia in chronic care 

management. 

 Theoretical Approaches 

Literature related to healthcare performance has centred on clinical outcomes and has omitted 

the effects of the inter-professional networks in this results (Akbari et al., 2008; Bonomi, 
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Wagner, Glasgow, & VonKorff, 2002; Kizer, Demakis, & Feussner, 2000). The conceptual 

framework of this research represents a unique way to address questions surrounding the effects 

of inter-professional networks on outcomes. It includes new elements to understand the context 

in which interactions between professionals take place, and elements that describe the 

characteristics of the interactions and elements that give theoretical explanation of how social 

network characteristics affect patient outcomes. Importantly, this research integrated three 

components in a framework encompassing the relationship between theories and context: 

healthcare as a complex system, an organizational social network, and healthcare as a complex 

network. 

 Complex Networks 

As was mentioned in the literature review chapter, previous studies measuring the effects of the 

networks in outcomes have taken place in non-healthcare contexts (Ahuja, 2000; Carrington et 

al., 2005; Granovetter, 2005; Jensen, 2007; Nohria & Garcia‐Pont, 1991; Stuart, 2000; Uzzi & 

Lancaster, 2003). These studies have looked at complicated contexts, but not the complex 

context of healthcare. This research contributes to this body of knowledge by demonstrating this 

association and adding two new attributes: results were found in a healthcare context and in a 

complex context.   

 Integration of Care Measurements 

Chronic care management is currently centred on integration strategies. Measurement integrat ion 

is a challenge for quality and management improvements and also a need for policy makers 

(Ahgren & Axelsson, 2005; Provan & Milward, 1995; S. Smith, Allwright, & O’Dowd, 2009; 

Strandberg-Larsen & Krasnik, 2009). This study proposes a social network approach as a way 

to measure the level of integration within the inter-professional networks in a healthcare context. 

More importantly, this approach is shown to be successful in identifying patterns of interactions 

and the effects on outcomes. 

 Effects of Social Networks on Patient Outcomes 

The literature that has explored the effects of the social networks has examined and described 

some of the mechanisms used to improve knowledge transfer or advice (Argote, 1999; Argote & 

Ingram, 2000; Duncan, 1980; Foy et al., 2010; Lam, 1999; Lapré & Wassenhove, 2001; Reagans 

& McEvily, 2003; Szulanski, 2000). This research has tested the mechanisms found in previous 
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works and has suggested and described how these factors or mechanisms help to improve patient 

outcomes and prescription behaviours in primary and secondary healthcare. This study proposes 

a description and analysis of these factors in a chronic care programme.  

 Network Development 

In the same vein, by taking factors that facilitate network development and those that act as 

barriers (Borgatti; Borgatti & Foster, 2003; Burt, 2004; Galaskiewicz & Shatin, 1981; Kilduff & 

Shipilov, 2011; Monge et al., 1985; Piterman & Koritsas, 2005; Sparrowe & Liden, 1997; Zappa, 

2011), this study extends the literature by proposing different strategies for network development 

in an integrated healthcare programme.  

 Clinical Inertia 

This study has explored prescription behaviour practices and found the clinical inertia indicator 

for GPs in the research context. Therefore, it represents a first approach of this negative effect in 

a case study in New Zealand. Also, the study presents a comprehensive approach based on inter -

professional development to avoid clinical inertia and to improve intensification of therapy in 

chronic care management, which represents a different perspective of solution. 

7.4.3 Implications for the Health Sector 

This study suggests the need for strategic changes in three different levels of chronic care 

management in the healthcare organization:  firstly, at the macro-level (as a principle or 

philosophical approach), encouraging mobility and interaction within organizations for 

improved information sharing and knowledge flow; secondly, at the meso-level, encouraging 

external collaboration (from other primary care partners or secondary care) for improved 

learning among primary care health professionals; and, thirdly, at the local level (general 

practices), looking for high performance networks skills in healthcare teams. 

Collaborative networks at the interface between primary and secondary care allows for build ing 

collaborative structures to improve complex knowledge learning, as this kind of strategy 

reinforces ties between seekers and providers of knowledge. Also, this has the advantage of 

overcoming geographic distances based on the variability and effectiveness of current 

communications channels. In order to make this structure, two key factors are necessary: clear 

collaboration agreements and responsibilities between partners, and subsidies, as implementing 

and maintaining effective relationships requires funding. 



 
 

209 

At the local level, not just within health practices but also in secondary care (in specialized clinics 

or hospitals), managers could identify health professionals showing high performing network 

skills according to their external contacts and attitudes. This allows managers to proactively 

initiate and maintain relationships with select groups as alliance networks which improve 

knowledge flow most cost effectively.    

Additionally, incorporating social network characteristics and associated factors in the 

performance equation provides a more accurate and holistic representation of the key influences 

of inter-professional relationships on health professional behaviour. Thus, focusing on the 

implications of the interactions within the inter-professional networks enables strategic actions 

to be taken to improve patient outcomes through better prescription behaviour in primary care. 

Finally, small general practices could learn from other general practices by external collaborat ion 

(the presence of DNSs or diabetes champions), to build collaborative links rather than merely 

maintaining close relationships. The identification of structural holes within the network allows 

interconnection of general practices through a small number of health workers that may spread 

knowledge within their own work places, reaching the goal of integration without incurring high 

costs. 

7.5 Strengths and Limitations 

 

Using quantitative and qualitative approaches for this research was highly effective for searching 

the relationship between social networks characteristics and patient outcomes and prescription 

behaviours. Collecting data by a social network online questionnaire and from clinical data was 

extremely valuable as it allowed for objectively testing the relationship between these two 

variables. Through semi-structured interviews it was possible to collect data that provided further 

information on factors that may affect outcomes and network development. Every stage has 

provided findings in an independent way, which represents enough flexibility to reach each 

dimension of the overall research question. That means, each step and the results provided made 

sense for the course of the aim of the research. 

There are three limitations across the study related to instrument design, sampling and data 

access issues. Each limitation is explained, outlining the way that it may affect the analysis and 

also the procedures taken into account to limit the impact on the results.   
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7.5.1 Instrument Design 

Using a social network approach implies a challenge to establish a balance between the amount 

of information needed to calculate the social network characteristics and the participants’ time 

requirements. This is the reason why I decided to use an online survey to collect information for 

the social network analysis in Stage 1. However, as with most online surveys, the design had 

some limitations regarding the medium used and the design of the instrument. 

Although, the online software provides an opportunity to automatically navigate according to 

the requirements of each question and its precedents, I must accept that the systematic response 

of questions about possible names (actors or alters) known by each participant sometimes could 

be become repetitive and monotonous. This, in turn, could affect the size and density of the 

network. Furthermore, although the alternative answers to the questions were dichotomous and 

sometimes ordinal (ranking), it is conceivable that some participants have disagreed with the 

answer choices as a result of the greater variance on different possible choices not provided. I 

have provided definitions and descriptions in the survey in order to minimize different 

interpretations and focus just on the answers provided. Additionally, it should be considered that 

health professionals may not have been able to identify an actor if the participant had trouble 

identifying the name of his/her colleagues. This is because sometimes the familiarity ties 

between health workers are established through the use of short names or nicknames not 

provided in the survey. Additionally, GPs’ perceptions of value are influenced by factors that 

this questionnaire has not detected and it may be necessary to address this in the qualitative stage.  

The above factors could affect the structure of the network and also the characteristics of the 

interactions measured. 

7.5.2 Sampling 

There is a trade-off between the difficulty of engaging large numbers of participants in a research 

programme and the statistical power available when large numbers participate. Working with 

the PHO and DHB helped gain clinician support and increase participant numbers. The effects 

of this small number of participants is particular evident in stage 2 where the presence of 

unavoidable outliers does not contribute to find true associations in some cases. 

7.5.3 Data Access Issue 

As was highlighted in Chapter Five, using secondary data has serious limitations for analysis 

purposes because clinical data was not collected specifically for this research. Additionally, data 

collection in health practices presents some challenges related to multiple administrat ive 
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approvals and different data-storage platforms. As a result, it is usual to have delays in data 

access and dealing with technical issues for data consolidation. Fortunately, collecting data 

through the PHO minimised these issues and I was able to obtain a corpus data with relevant 

data for analysis. Therefore, intensification of therapy could be calculated for most of the 

participants in this study, which represented and advantage to link with social network 

characteristics.  

7.6 Bias and Influence of the Researcher 

There were two different moments where possible influence from the researcher was a factor: 

during the qualitative data collection and during the discussion of the whole data. 

Semi-structured interviews addressed a set of questions that were inevitably influenced by the 

interviewer. Respondents were asked about their inter-professional relationships but the 

questions focused on aspects collected from the literature review. Therefore, this could transfer 

to the participant elements that may affect the way they interpreted their experiences. Exploring 

human interactions could be challenging for both the researcher and the respondents (health 

professionals), so it was helpful to have information that allowed for better engagement of the 

interviewees in connection with the aim of the interview. However, it is important to highlight 

that the findings are evidence of the low influence the researcher had on the interview: there was 

high variability of the answers and the data collected, and new topics and themes emerged.   

 
Interpretativist knowledge is inevitably biased by the values and experience of the researcher 

(Guba, 1990). Particularly, the discussion of the findings is influenced by the experience of the 

researcher, because their interpretation and contextualization of the findings are large factors. 

However, this does not mean the data and findings are biased, because the data is itself 

confirmable. 

7.7 Generalization Issues 

 

Researching social phenomenon implies variability in both the participants and the context. Also, 

the complex context of the research implies variability in the relationships between health 

workers within the interface (primary/secondary care). As a result, generalization was not a 

priority for this study. The priority has always been to explore and collect information about the 

particular situation. It was also significant for my analysis to describe what happens with 

interactions between health professionals, recognizing the implications of changes in the 

conditions of the context, participants and events during the collection process. 
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Therefore, not surprisingly, the philosophical approach and the theoretical framework of this 

study have addressed these conditions. The epistemology and ontological position of this 

research offered an explanation as to why this study could not be generalized. The philosophica l 

approach has used an interpretative paradigm which implies a number of characteristics that 

constraint a generalization. Basically, there is no compliance of the similarity principle (Guba, 

1990; Guba & Lincoln, 1994; Lincoln & Guba, 1985). However it has been justified and 

described the current context of the research and the complexity of the system studied (Guba, 

1990). Simply put, the results of this research are restricted to the complex condition in which 

interactions have occurred among participants, and based upon the characterist ics of the 

interactions in this network and in the context and the time that the study occurred. Thus, these 

findings are only valid in these conditions. As a result, it is not possible to generalize as the 

methodological design did not allow for verification of the heterogeneity of the irrelevancies. 

Thus, this implies that variability is not relevant to the methodological design. 

Although, as Guba and Lincoln (1994) note that interpretive studies do not seek to statistically 

generalise their findings, but do seek to transfer ideas and insights gained.. Researchers have 

the responsibility to assess and judge if the description of the current context, time and 

characteristics could apply to their research. That means if other researchers, practitioners, or 

readers are able to make a judgment, they are responsible for making a transfer. Thus, the 

actualization and application of the present knowledge depends on the interest of potential 

users.  

 
A second issue to be discussed is how one could determine if the findings would be repeated or 

replicated with the same or similar subjects in the same context. Interpretivist inquiry has 

addressed this issue considering reliability as a one of the elements linked with the phenomena 

observed and with the measures of the changes. That means, this enquiry uses dependability to 

take into account instability. 

The final issue is how one can establish which results are determined by the actors and context 

of the research, rather than biases or experiences of the researcher. According to the Interpretivis t 

paradigm, there is no emphasis from the investigator to confirm the results, as the key point is to 

establish if the data is confirmable or not. For the stages (quantitative and qualitative) in the 

current research, all of the data is confirmable from the origin of the data to the whole process 

of analysis. Therefore, there is no issue in confirming the results, as this principle is based on the 

data themselves more than the objectivity of the researcher.   
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7.8 Theoretical and Conceptual Challenges 

 
Searching for a social network approach to understand inter-professional interactions in 

healthcare context was a challenge, as the number of empirical studies and knowledge about that 

are limited. However, the literature was highly useful because this perspective had been applied 

in different contexts. Also, the extracted information from empirical evidence made it easier for 

the participant to make connections and identify ways in which social network characterist ic s 

may affect patient outcomes and how to better develop and build networks within the primary 

and secondary care interface. Social Network Theory encompasses a high number of concepts 

which represented a challenge for application and also for communication. As a new perspective 

to study and understand human interactions in the healthcare context, this theoretical approach 

challenges the capacity for interpreting, understanding and communicating the findings for lay 

readers of social network analysis.  

7.9 Ethical issues 

 
The main ethical issues were identified, described and addressed in the ethical approval process 

for the University of Auckland Human Participants Ethics Committee and Regional X Ethics 

committee. One of the main ethical challenges of this research was the anonymity of the 

participants, particularly given I was studying human interactions within inter-professiona l 

networks. Identifying actors by name within the networks was one of the challenging tasks, but 

the way it is presented in the findings allowed for minimizing the impact of this risk. Maps and 

graphs using codes were useful to present the evidence and make certain that the identities of the 

participant and organizations were safeguarded.    

7.10 Future of the Research 

These findings could help new research using complementary and different perspectives to 

extend the questions. For example, some of the questions could be explored by different methods 

or using different settings (such as other chronic care programmes).  

As an exploratory approach, this study suggested relationships between social network 

characteristics and GPs’ prescription behaviours. Causation and effects were not identified in the 

current study for different reasons. Future studies, using different designs and improving the 

number of participants, could identify the direct effects of social network characteristics on GPs’ 

prescription behaviours. Some questions for future research could be: What are the effects of 
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social network characteristics in patient outcomes and prescription behaviours? Studies could be 

designed looking for causality. 

Comparing and contrasting with other programmes and networks is required. The context of this 

research was diabetes care, but it is still required to see if other programmes within an integrated 

care context have the same association and effects. More importantly, it would be interesting to 

identify differences and similarities with other inter-professional networks not structured in 

integrated care, in order to see the effects of the network structure on outcomes. These studies 

could compare equivalent inter-professional networks within NCDs. Alternatively, using the 

same NCD but in different geographic areas (in the same or different country) could yield 

comparative data. Also, it would be extremely interesting to design studies with case-control, 

comparing a network control with other network characteristics to evaluate the effects on 

outcomes.    

Integrated care has challenged the way health professionals interact. Innovation in 

communication is required but so too is creation of new roles and changes from the classica l 

model to delivery services. That means, in the context of integrated care, it is necessary to include 

other professions and roles in order to study the whole network. Including more health 

professions within the network allows for the identification of the effects of the particula r 

profession-role in outcomes.  

GPs and endocrinologists interacted with low frequency in this network , but DNSs have 

flourished as an effective bridge between primary and secondary care. Both are factors described 

in this study. Although structural holes were also explored, the figures of champions (GPs with 

more expertise within a practice or group of practices) in Diabetes care need to be studied in the 

context of the local networks. Also, attention should be paid to structural holes in terms of being 

new opportunities for innovation adoption. Questions to ask so as to optimize network 

integration could include: What is the effect of the structural holes in patient outcomes within in 

inter-professional networks? What is the effectiveness of structural holes within inter -

professional networks?  

With respect to some of the attributes of the interactions, such as frequency, quality and 

perceived value of the interactions, exploratory studies like this have suggested the utility of 

taking into account these factors to improve outcomes. However, current findings have suggested 

the need to increase the frequency of interactions within this inter-professional network to 
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weekly or daily. It could be useful to determine the effects of higher frequencies on prescription 

behaviours and patient outcomes. 

With regard to the factors involved in network development, these findings may support studies 

that search for qualities that increase supportive programme culture and more reliable channels 

of communication for better transference of tacit knowledge. Integrated care could be structured 

in different ways for delivery of services. Taking into account the factors found in this study 

could allow for the design of different strategies, and also to measure and control the effects of 

a different network structure on outcomes.   

Social Network Analysis has offered a holistic way to measure integration within the inter -

professional network. One of the potential benefits of using this tool is the opportunity to design 

virtual models and predict outcomes. Therefore, studying a network using SNA and linking this 

analysis with outcomes could be beneficial to developing models predicting network 

effectiveness and results.   

7.11 Conclusion of the Chapter 

This chapter has presented an overview of the research findings and shown the relationship with 

the research questions. Five research questions were outlined based on the findings and their 

relationship with the existing literature determined. Additionally, a theoretical model was 

developed from the analysis of the findings and from the theoretical framework assumed. The 

contribution of the study and the implications for existing theory, literature and the sector were 

highlighted. The issues arising from the methods and data were described, and a direction for 

future research was proposed.  
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Chapter Eight: Conclusion 

 
 

This thesis has explored the association of the frequency, quality and perceived value of the 

interactions within the inter-professional networks with patient outcomes and GP’s prescription 

behaviours. It also investigated facilitators and barriers to network development.  

The literature review in Chapter 2 outlined the need to research this topic, specifically to explore 

the relationship between network characteristics and outcomes in a healthcare context, one of 

the recognized complex contexts. The research problem and research questions emerged from a 

theoretical framework that described three principles and assumptions from the intersection of 

three theories: Social Network Theory, General Systems Theory and Organizational Theory. 

This study addressed the structure of interactions and ties, how the interactions were oriented, 

and how actors were enrolled and connected within the selected social network. An approach 

based on the interpretivist paradigm guided the design and analysis of this research. A cross-

sectional design was used in a multi-strategy method (quantitative and qualitative strategies) that 

were developed in a sequential way in order to extend and deepen understanding of the 

phenomena.  

Using Social Network Analysis, it was possible to provide an overview of how health 

professionals interact within and across the primary and secondary care interface, and describe 

the frequency, quality and perceived value of the interactions within an inter-professional 

network in diabetes care. These findings revealed the directions of the social influence at the 

primary and secondary care interface. Selected centrality measures allowed identification of 

important actors and how information is spread within and across the interface. This 

information was the basis for studying how patterns of interactions may have associations with 

patient outcomes and GPs’ prescription behaviours.    

The finding has suggested that GPs strongly connected with secondary care showed better 

prescription behaviours and also had more patients with diabetes complications. Frequency of 

interactions were all associated with patient outcomes and GPs’ prescription behaviours. 

Although I found a direct association between “less than monthly” frequency of interaction and 

intensification of therapy, it was also difficult to compare between frequencies of interact ion 

because GPs and specialist were not interacting weekly or daily. There was a positive association 
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found between high quality of interaction and intensification of therapy, and similar results for 

the perceived value. 

A qualitative approach allowed for description and explanation of seven factors that may act as 

facilitators and barriers for network development: proximity, similarity, power, trust, leadership, 

social cohesion, and social capital. These factors appear to be critical elements to take into 

account for improving communication and collaboration among health workers in primary and 

secondary care. Another seven factors were identified to explain how inter-professional networks 

may affect patient outcomes at the primary and secondary care interface: collaborat ion, 

communication, knowledge transfer, successful adaptation to new changes, diffusion and uptake 

of information, coordination, and innovation adoption. Collaboration and communication were 

the major themes mentioned by the respondents. These finding may demonstrate the importance 

of building effective and timely channels of communication within the interface to share 

experience and knowledge about diabetes care. While these themes emerged from re-

contextualization, it is important to highlight that this study explained the mechanisms in which 

each factor works in this context. At this stage, the study has provided evidence that supports the 

creation of inter-professional networks and strengthening of the ties between primary care 

workers (GPs and PNs) and secondary care professionals as associated with better patient care 

and outcomes. 

In answering these research questions, this thesis contributes to the body of knowledge in a 

number of ways, supporting previous literature and building upon it. It supports the need to 

include in the outcomes equation the effects of the structure and complexity of interactions 

among health professionals. It posits a social network approach as a way to measure the level of 

integrations within the inter-professional networks in a healthcare context. More importantly, 

this approach has been successful in identifying patterns of interactions and the effects these 

have on outcomes. This research has tested the mechanisms found in previous works and has 

suggested and described how these factors or mechanisms help to improve patient outcomes and 

prescription behaviours in primary and secondary healthcare.  

This study extends the literature by proposing different strategies for network development in an 

integrated healthcare programme. Firstly, it proposes a macro-level approach encouraging 

mobility and interaction within organizations for improving information sharing and knowledge 

flow. Secondly, it encourages external collaboration (from other primary care partners or 

secondary care) to improve learning among primary care health professionals. Thirdly, at the 
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local level (general practices), the study advocates for high performance networks skills in 

healthcare teams. All of these findings were analysed, condensed and integrated into a theoretica l 

model that described the relationship between social network context, SNS and characterist ic s 

and social network effectiveness. This is a model that could be useful for guiding inter -

professional network development, and in looking for improvements in network effectiveness.  

I have described how this subject became a personal and professional priority. Reflecting on 

the findings of the current research there are some personal conclusions. First, I was surprised 

to see how fragmentation issues between primary and secondary care are prevalent problems 

across different health systems, as shown both in the literature and in my own experience in 

both Colombia and New Zealand. Second, it was also surprising how similar are approaches to 

address issues of fragmentation, specialization and lack of coordination. Strategies in both New 

Zealand and Colombia seek to increase access to codified, simple and explicit knowledge 

(guidelines, process and policy, etc). Third, my research suggested that it is also necessary to 

develop strategies that may help the transfer tacit or complex knowledge between primary care 

and secondary care professionals (intuitive decisions, uncodified and specific context analysis). 

Secondary care professionals should support clinical learning for primary health professionals 

using networking approaches. Improving primary care capability should improve prescribing 

with direct benefit to patients.  

 

Improving informal and formal networks between primary and secondary care requires 

planning that builds on proximity and similarity between health professionals, develops 

opportunities to increase trust and identifies differences in power among health professionals. 

The findings from this research helped me to understand that integrated care also requires 

integrated health professionals. Networking is a strategy to increase collaboration, 

communication, knowledge transfer and successful adoption to new changes, but it is also a 

key strategy to motivate changes in behaviours. Back again to my personal experience in 

Colombia and taking in account the New Zealand context, this study highlighted the influence 

of the network context (primary and secondary care interface) and network structure (primary 

and secondary health professionals interactions) for better GP intensification of therapy to 

control patients with chronic conditions. 
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Appendix 1: Procedures to Select General Practices and Health Professionals in Primary Care 
for Stage 1. 

 

 The research study was presented to the Project Director at the healthcare integrat ion 

section of the selected PHO. A formal meeting was organized for this purpose in the PHO 

and my two supervisors assisted.   

 The director supported the research project after further analysis of the ethics approval 

and description of the specific procedures during each stage. 

 The PHO classified all general practices registered in the Counties Manukau District 

Health Board (CMDHB) area according to their “get checked” (free annual programme 

for diabetes) performances. The ranking was designed for the healthcare integrat ion 

office. I had no access to this information as it was confidential.  

 The PHO took a sample of the practices, from the top and the bottom of the performance 

list, to ensure high variability between general practices in patient outcomes performance. 

According to the PHO report, 70 GP from 24 general practices were contacted (12 from 

the top and the same number from the bottom). 

 Initially, selected practices were kept confidential by the PHO. The Director invited all 

of the GPs who worked in the selected practices to participate. He sent the study 

participant information sheet and a cover letter to them to present the project. 

 GPs interested in participating in this study were listed and details sent to me to make 

second contact. The PHO sent me a database with the name of the practice, its physical 

address, a telephone contact and the name of the GP.  

 Nurses were not contacted at this stage because the project director of the PHO suggested 

to first contact the GPs and then obtain their approval to involve nurses in the study. 

 After 1 month, 9 GPs from 5 different general practices agreed to participate in the study.  

 All of these GPs were visited in their practices and a signed consent form was obtained. 

One of the GPs moved to another area.  

 As a consequence of the initial low number of participants, it was necessary to invite GPs 

from the rest of the 40 general practices. In this second round, 70 more GPs were invited 

to participate in the research. 

 Nineteen more GPs from 13 different general practices agreed to participate in the study 

in this second round. 
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Appendix 2: Procedures to Select Health Professionals in Secondary Care. 

 I contacted the research officer at the CMDHB to obtain internal approval. They 

suggested first finding a research facilitator for the project in the CMDHB. 

 I contacted Dr Brandon Orr-Walker, an endocrinologist and head of the diabetes 

programme at CMDHB. I had an official meeting with him to explain the project, its 

aims and procedures. He accepted to be a facilitator and support the project with his 

team. 

 Once I had his approval, Research Approval was obtained from CMDHB. 

 Finally, the head of department invited his staff to participate in my study. He sent his 

staff the Participant Information Sheet (PIS) and the consent form for the study. Only 

the staff who decided to participate in my study returned the consent form by email.  

 I received 3 questions about the study by email. All of them were replied to.  

 Four endocrinologists and 14 DNSs agreed to participate in this study. 

 
 



 
 

Appendix 3: Social Network Online Questionnaire Questions an Relationship with Research Questions. 
 
 

No 

Question 

Code 

question 
Question Objective 

Level of 

measurement 
Answers 

Relationship with 

research questions 

1 "gender" “What is your gender?” 

Determining gender is an 

important condition for 

establishing the social 
network. As reviewed 

extensively in the 

literature review, the 

affinity of some people to 

build relationships is 
given by social and 

demographic 

characteristics. One of 

these is gender. The 

purpose of this question is 
to establish that degree of 

affinity between 

respondents and how 

gender is part of the 

characteristics of their 
social network. 

Nominal (binary)  Male (1) or female (2). 

This question is specifically 

related to the research 

question "what contextual 
features affect interactions 

between actors". Because 

gender has been associated 

with the characteristics of 

the actors and their affinity 
for linking (gender 

homophily). 

2 “age”:  
“What year were your 

born in?” 

Age is an important 
variable as a condition for 

linking affinity. The 

purpose of this question is 

to establish that degree of 

affinity between 
respondents and how it is 

a part of the social 

network characteristics. 

Nominal. Numeric Selecting a year from the list provided  

This question is specifically 
related to the research 

question "what contextual 

features affect interactions 

between actors". Because 

age is associated with the 
characteristics of the actors 

and their affinity for 

interacting. 
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3 “Diabetes_cont”:  

“Do you have 

professional contact with 

patients with diabetes as 

a part of your role (e.g. 

diagnosis, treatment, 
education, etc.)?” 

This question is intended 

to exclude professionals 

who have no contact with 

patients with diabetes. 
This is because the 

context of the present 

study investigates 

diabetes care management 

and the relationships 
between those involved in 

the study may affect the 

results of diabetic 

patients. 

Nominal (binary 

Yes or No. If the participant answers positively, 

they are enabled to continue with the rest of the 

survey. A negative answer is taken as the end of 

questionnaire immediately. 

This question is related to 
the objective of research. It 

seeks to ensure that 

participants are located in 

the interface between 

primary and secondary and 
obviously working in 

diabetes care management. 

4 “Consult_proport”: 

“What proportion of your 

consultations involve 
patients with diabetes?” 

This question identifies 
the frequency with which 

the participant is 

interacting with diabetic 

patients. The aim is to 

identify the relationship 
between the frequency of 

management of diabetic 

patients and the frequency 

of interaction with other 

professionals. Based on 
the need to know if a 

larger number of 

interactions with diabetic 

patients means a greater 

tendency to interact with 
health professionals to 

obtain information to 

enable them to better 

serve patients. 

Ordinal (grouped) 

frequency. 

 

This question is specifically 

related to the research 
question "what contextual 

features affect interactions 

between actors". The 

frequency of interaction 

with patients is a feature 
that induces or not the need 

to increase the social 

network of health 

professionals. It is not a 

question related to 
frequency of social 

network, since this question 

is evaluating the burden of 

exposure to patients with 

diabetes, but not the 
frequency with which the 

practitioner liaises with 

colleagues to resolve 

concerns about their 

patients. 
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5 “Q1.3” 

“Please choose from this 

list which of the 

following better describes 

the subsector that you 

mainly work in?” 

This question asks about 
the subsector in which the 

participant is located, but 

also provides information 

on the possibility of 

participating in more than 
one subsector 

simultaneously. 

Nominal 

 

This question is specifically 

related to the research 

question "what contextual 

features affect interactions 

between actors". The ability 

to work in more than one sub-

sector could be associated 

with the possibility of 

maintaining a broader 

network or having broader 

information than those who 

only move in one subsector 

and have no links with 

professionals 

6 “Q1.32”: 

“What percentage of 

working hours per month 

do you devote to each of 
these subsectors?” 

With question 5 can be 
set the subsector(s) in 

which the respondent 

participates. This question 

allows us to know what 

proportion of time is 
spent in each subsector, in 

order to identify which is 

more predominant in each 

case. 

Nominal 

 

This question is specifically 

related to the research 

question "what contextual 
features affect interactions 

between actors". 
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7 “Sq0.1” 

“From the following list 

of practices, please tick 

names that you have ever 

worked with to care for 
patients with diabetes in 

the last 12 months.” 

This question seeks to 

identify who is interacting 

with the participant. This 

first level is ascertained 

by the "health practice" to 
go further identifying or 

professionals with whom 

the participant may be 

interacting. The approach 

used in this study was an 
egocentric network, 

which provides a view 

from the perspective of an 

actor involved in the 

network. This analyses 
the close links an actor 

has with others. It is a 

self-described egocentric 

network. 

Nominal multi-

category 

The names of the health practices that are 

participating in the study were offered. That is, 

only those in which at least one health 
professional is participating 

Typically this type of 
question can establish who 

is linking with the 

participant. This 

contextualizes the question 

of time, due to the need to 
find relationships between 

patient outcomes over the 

same period of time 

selected. 
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8 “q2.01” 

“From the following list 

of health professionals, 

please tick names that 

you have ever worked 
with to care for patients 

with diabetes in the last 

12 months.” 

Identify the professionals 
with whom the participant 

interacts. It is a question 

that is derived from 

question 7. First we ask 

on the health practice 
level and then investigate 

interactions between 

health professionals 

(individual level). 

Ordinal (grouped) 

frequency 

There is listed the names of health professionals 

that are linked to health practices participating 

in the study. Since the questionnaire is online, it 
provides the ability to design conditions; this 

question has only a group of professionals that 

are linked to the Health Practices selected in the 

previous question (COD Sq0.1). It was 

designed with the right to not select anyone 
from the list, so the participant can select a 

particular organization but there is a possibility 

that he/she does not know any of the names 

linked to the heath practice. This is because 

participants can more easily locate the name of 
the organization than the names of the 

professionals. 

Typically this type of 

question can establish who 

is linking with actors 
involved in the study.  

9 q3.1 

How often do you 
interact with this person 

(about diabetes and/or 

diabetes patients)? 

Identify the frequency of 
the interaction between 

the participant and his/her 

network. 

Nominal 

 

What effect does the 
frequency of interaction 

have on patient outcomes 

performance? 

10 q4.1 

Interaction can be 

FUNCTIONAL, 
COLLABORATIVE OR 

BOTH. From the list, 

please rate between 

functional and 

collaborative interactions 
for those with whom you 

have professional ties. 

Type of interaction Ordinal 
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11 q5.1 

Please rate how strongly 

you agree or disagree 

with this statement: " 

Interaction with this 

professional provides 
current and valuable 

information that 

influences my decisions 

about how to care for my 

patients with diabetes" 

quality Nominal 

 

What effect does the quality 

of interaction have on 
patient outcomes 

performance? 

12 q6.1 

Please rate how strongly 

you agree or disagree 
with this statement: " 

Interaction with this 

professional influences 

my decisions about how 

diabetic patients are 
diagnosed and treated" 

perceived value Nominal 

 

What effect does the 

perceived value of 

interaction have on patient 

outcomes performance? 

 



Appendix 4: Copy of the Social Network Questionnaire: 
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                         The rest of the list of the years was omitted in this presentation. 
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               Whatever selection in each question will finish the questionnaire. 
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PAGE 05 

 
 
 

 

 

 
This question had a list of names of general practices that were represented by at least one 

health professional who were agree to participate in this study. (For ethical issues is omitted the 

list of names) 
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PAGE 06 
 

 

 
This page asks for health professionals in each general practice selected by the participant in 

page 5. 
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Appendix 5: Matrix Frequency of Interaction for UCINET. 
 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

GD00111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00114 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00310 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 

GD00312 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

GD00324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00332 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 

GD00335 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 1 1 0 0 

GD00427 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00429 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00512 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00514 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0 1 1 0 0 

GD00535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 

GD00628 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 2 0 0 0 1 0 0 0 1 0 0 1 1 1 0 

GD00629 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 

GD00630 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00640 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00723 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

GD00724 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00832 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GD00926 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 

GD00930 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GN00212 0 0 0 0 0 4 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GN00326 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GN00514 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
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GN00628 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 

GN00632 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GN00832 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCC005 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 

SCN001 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 3 0 0 0 0 0 2 1 0 0 0 0 1 2 0 0 4 0 4 4 4 4 4 4 1 4 4 4 4 4 3 3 3 3 

SCN002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 0 3 3 3 3 3 0 3 3 3 3 3 3 3 3 3 

SCN003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 3 0 4 3 3 3 0 4 4 4 3 3 2 2 2 2 

SCN004 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 4 0 4 4 4 0 4 4 4 4 4 3 3 3 3 

SCN005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCN007 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCN008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 3 3 3 3 3 0 0 3 3 3 4 3 3 3 3 3 

SCN009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCN010 0 0 0 1 1 0 0 0 1 0 1 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 4 4 4 4 4 4 4 4 0 0 4 4 4 4 3 3 3 3 

SCN011 0 0 0 0 0 0 0 0 2 0 1 0 1 0 0 0 0 0 0 0 0 0 2 1 0 0 1 0 0 1 1 4 4 4 4 4 4 4 3 1 4 0 4 4 4 2 2 3 2 

SCN012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 0 4 4 0 4 4 3 4 3 3 

SCN013 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCN014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 3 4 3 3 3 0 0 3 3 3 3 0 1 3 2 2 

SCS001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 4 4 4 3 3 2 0 3 3 4 3 3 0 3 2 2 

SCS003 0 0 0 1 1 1 0 0 1 0 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 4 3 3 3 3 4 0 3 3 

SCS009 0 0 0 2 1 0 0 0 2 0 1 0 0 0 0 1 1 1 0 0 0 1 1 2 1 0 0 0 0 0 0 4 4 3 3 3 3 3 3 2 4 4 4 3 3 4 4 0 4 

SCS010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 2 1 0 

Appendix 6: Geodesic Distances in Adjacency Matrix Frequency of Interaction for UCINET. 
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 1 2 3 4 5 6 7 8 9 
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4
0 

4
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4
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4
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4
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4
5 

4
6 

4
7 

4
8 

4
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GD0011

1 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0011
4 6 0 6 3 3 3 6 4 3 6 3 4 3 1 6 3 3 4 6 6 6 3 3 3 3 4 4 1 3 4 4 3 3 3 3 3 3 3 2 2 2 3 3 3 3 2 2 3 3 
GD0012

0 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0012
2 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

GD0031
0 6 3 6 2 0 3 6 3 2 6 2 3 3 2 6 2 2 3 6 6 6 2 2 2 2 4 3 3 3 3 3 2 2 2 2 2 2 2 1 3 1 2 2 2 2 1 2 2 2 
GD0031
2 6 3 6 2 2 0 6 3 2 6 2 3 2 2 6 2 2 3 6 6 6 2 2 2 2 1 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 

GD0032
4 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0033
0 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 2 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

GD0033
2 6 3 6 2 2 3 6 3 0 6 2 3 2 3 6 2 2 2 6 6 6 2 1 2 2 3 2 3 3 1 1 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 
GD0033
5 6 3 6 2 2 2 6 3 2 0 2 3 2 2 6 2 2 3 6 6 6 2 2 2 2 3 3 3 3 3 3 2 2 2 1 2 2 2 2 2 1 2 2 1 1 1 1 2 2 

GD0042
7 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0042

9 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0051
2 6 4 6 3 3 1 6 4 3 6 3 4 0 3 6 3 3 4 6 6 6 3 3 3 3 1 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 
GD0051

4 6 2 6 2 2 2 6 3 2 6 2 3 2 0 6 2 2 3 6 6 6 2 2 2 2 3 3 1 2 3 3 2 2 2 2 2 2 2 1 1 1 2 2 2 2 1 1 2 2 
GD0053
5 6 3 6 2 2 2 6 3 2 6 2 3 2 2 0 2 2 3 6 6 6 2 2 2 2 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 
GD0062

8 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 0 2 2 6 6 6 2 2 2 2 3 3 2 1 3 3 2 1 2 1 2 2 2 1 2 2 2 1 2 2 1 1 1 2 
GD0062
9 6 3 6 2 2 3 6 3 2 6 2 1 3 2 6 2 0 3 6 6 6 2 2 2 2 4 3 3 3 3 3 2 2 2 2 2 2 2 2 3 1 2 1 2 2 2 2 2 2 
GD0063

0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0064
0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

GD0072
3 6 3 6 2 2 3 6 3 2 6 2 3 3 3 6 2 2 2 6 0 6 2 2 2 2 4 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 
GD0072
4 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

GD0073
1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GD0083
2 6 4 6 3 3 4 6 4 1 6 3 4 3 4 6 3 3 3 6 6 6 3 0 3 3 4 3 4 4 1 1 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 2 3 
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GD0092
6 6 3 6 2 2 3 6 3 2 6 2 3 3 3 6 2 2 2 6 6 6 2 2 0 2 4 1 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 
GD0093

0 6 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 6 1 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
GN0021
2 6 4 6 3 3 1 6 4 3 6 3 4 1 3 6 3 3 4 6 6 6 3 3 3 3 0 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 
GN0032

6 6 4 6 3 3 4 6 4 3 6 3 4 4 4 6 3 3 3 6 6 6 3 3 1 3 5 0 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 2 3 
GN0051
4 6 1 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 3 6 6 6 2 2 2 2 3 3 0 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 

GN0062
8 6 3 6 2 2 3 6 3 2 6 2 3 3 3 6 1 2 2 6 6 6 2 2 2 2 4 3 3 0 3 3 2 2 2 2 2 2 2 2 1 2 2 1 2 2 2 2 1 2 
GN0063
2 6 4 6 3 3 4 6 4 1 6 3 4 3 4 6 3 3 3 6 6 6 3 1 3 3 4 3 4 4 0 1 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 2 3 

GN0083
2 6 4 6 3 3 4 6 4 1 6 3 4 3 4 6 3 3 3 6 6 6 3 1 3 3 4 3 4 4 1 0 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 2 3 

SCC005 6 2 6 1 2 2 6 3 1 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SCN001 6 1 6 2 2 2 6 3 1 6 2 3 2 1 6 1 2 2 6 6 6 1 1 2 2 3 2 1 1 2 2 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SCN002 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 0 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 

SCN003 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 0 1 1 1 1 2 1 1 1 1 1 1 1 1 1 

SCN004 6 1 6 2 1 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 1 0 1 1 1 2 1 1 1 1 1 1 1 1 1 

SCN005 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 6 6 6 6 6 6 6 6 6 6 6 6 

SCN007 6 4 6 3 3 4 6 4 1 6 3 4 3 4 6 3 3 3 6 6 6 3 1 3 3 4 3 4 4 2 2 3 3 3 3 3 3 0 3 3 3 2 3 3 3 3 3 2 3 

SCN008 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 1 1 1 1 0 2 1 1 1 1 1 1 1 1 1 

SCN009 6 2 6 2 3 3 6 4 2 6 3 4 3 2 6 2 3 3 6 6 6 2 2 3 3 4 3 2 1 3 3 1 1 2 2 2 2 2 2 0 2 2 2 2 2 2 2 2 2 

SCN010 6 2 6 1 1 2 6 2 1 6 1 2 2 1 6 1 1 2 6 6 6 1 1 1 1 3 2 2 2 2 2 1 1 1 1 1 1 1 1 2 0 1 1 1 1 1 1 1 1 

SCN011 6 2 6 2 2 2 6 3 1 6 1 3 1 2 6 2 2 2 6 6 6 2 1 1 2 2 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 

SCN012 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 1 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 1 1 1 1 1 2 1 1 0 1 1 1 1 1 1 

SCN013 6 3 6 3 3 1 6 4 3 6 1 4 3 1 6 3 3 4 6 6 6 3 3 3 3 2 4 2 3 4 4 3 3 3 3 3 3 3 2 2 2 3 3 0 3 2 2 3 3 

SCN014 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 1 1 1 1 2 2 1 1 1 1 0 1 1 1 1 

SCS001 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 1 1 1 1 1 1 1 1 2 1 1 1 1 1 0 1 1 1 

SCS003 6 2 6 1 1 1 6 2 1 6 1 2 1 1 6 1 1 2 6 6 6 1 1 1 1 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 

SCS009 6 2 6 1 1 2 6 2 1 6 1 2 2 2 6 1 1 1 6 6 6 1 1 1 1 3 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 

SCS010 6 2 6 2 2 2 6 3 2 6 2 3 2 2 6 2 2 2 6 6 6 2 2 2 2 3 2 2 2 2 2 2 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 0 
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Appendix 7: Intensification of Therapy. Description of the Procedures and Results. 

Data Collection: 

Clinical data was collected directly by the PHO in pharmacies of each general practice; all of the 

prescriptions were already delivered or picked up by patients. The PHO contacted each general 

practice, and arranged an appointment to get the prescription data. Unfortunately, the PHO was 

not able to collect data in all of the practices, as they used different software and formats. In 

other cases, general practice managers did not allow downloading of their prescription databases.  

A second alternative was to obtain clinical data from the Test Safe database, but the init ia l 

communication with this organization made it clear that running a query for this dataset could 

take more time and incur fees.   

Inclusion criteria data: 

 Patients had to have at least two primary care visits during the 6 month period beginning 

Jan 2009 (if not, the patient was dropped from the database).  

 The baseline values for HbA1c, SBP and LDL were taken according to the following 

rules:  

 All patients needed a diagnosis of diabetes mellitus. Diabetes was considered present 

if given a diabetes ICD-10 code (E10-E14 [diabetes mellitus]). This code was 

recorded in databases during the enrolment in the “get checked” national diabetes 

programme. 

 All patients must be treated in the general practices by general practitioners 

participating in this study. 

 The baseline values for HbA1c, SBP and LDL was represented by the first value on 

the clinical database before the date of the first prescription for each disease (diabetes, 

hypertension and hyperlipidaemia) on the prescription database. 

 Patients had to have at least one primary care visit in the 1.5 years after the baseline 

value.  

 

Measuring intensification of therapy: 

For the initial analytic step, we considered each individual prescription equivalent to a visit to 

the general practice and as a contribution by patients in our study sample. We used visits as the 

focus of our analysis because we consider each visit as an opportunity for the general practitione r 

to assess the patient and make an informed judgment about whether or not to alter medication 
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therapy. I have considered only those prescriptions in which diabetes management was likely to 

occur, specifically visits to all primary care where a prescription related to glycaemia control, 

hypertension control or lipid control has been made.  

 

I have identified the intensification of therapy measuring the intensification behaviour. 

Therefore, a change is needed when the value of the clinical goal is not achieved.  

The expected result of this analysis was: 

o List of HbA1c, SBP and LDL at or below the expected goal (not requiring 

intensification of therapy). 

o List of HbA1c, SBP and LDL above the expected goal (requiring intensification of 

therapy).  This list was used for intensification of therapy analysis. 

Intensification of therapy was monitored through the prescriptions according to the following 

criteria: 

 The most recent prescription made after the date of the baseline value in HbA1c, SBP 

and LDL, was understood as the baseline prescription or prescription start for the patient.  

 The clinical measurement date of HbA1c, SBP and LDL was identified and then the 

prescription soonest after the measure date was checked. 

 Finally, a change or intensification of the therapy was identified and marked for each 

case. 

To facilitate the analysis of the prescriptions, drugs were classified in groups according to the 

pharmacological effect and from the previous research: Seven medication classes were tabulated 

for hypertension control (ACE inhibitors, angiotensin antagonists, beta adrenergic blockers, 

calcium channel blockers, thiazides/related diuretics, potassium-sparing diuretics, and loop 

diuretics); five drug classes for hyperlipidaemia control (statins, bile acid resins, fibrates, niacin, 

and ezetimibe), and four drug classes for diabetes control (sulfonylureas, metformin, 

thiazolidinedione, and insulin). Combination pills were considered as consisting of 2 classes 

Since increases in medications identified in the pharmacy database may not occur on the same 

day as a visit, we assigned any increase or change to the prior visit if it was after the clinica l 

measure date; each visit was thus classified as hyperglycaem ia medication ‘‘increase’’ or ‘‘no 

increase.’’ 

 

. 
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Characteristics Number / (%) 

Total number of patients with diabetes 314 

Total number of prescriptions 2398 

  

Number of patients by type of drug  

Antidiabetic therapy 314 (100%) 

Antihypertensive therapy 238 (76%) 

Antilipidemic therapy 195 (62%) 

  

Prescription by type of drug  

Antidiabetic 1033 (43%) 

Antihypertensive 812 (34%) 

Antilipidemic 553 (23%) 

  

Among patients tested  

HbA1c mean (mmol/mol) 68.2 ± 21.5 

Systolic Blood Pressure mean (mmHg) 134 ± 17.9 

LDL mean (mmol/L) 2.27 ± 0.77 

  
 

Table 40: Characteristics of Type 2 Diabetes Patients  

(n = 314) at Baseline (Oct 2010–Sept 2011) 
 

All patients with diabetes were prescribed oral drugs and/or insulin during the study period. A 

total of 78 (25%) patients and 268 (11%) prescriptions involve insulin. The goal defined by this 

study was a change in medication therapy should be necessary at 37 percent of the visits due to 

the level of one of more of the measures (HbA1c, SBP and LDL). 

The table below shows the intensification of therapy indicator. It is defined as the proportion of 

prescriptions where the healthcare provider initiated, intensified or changed the therapy (a set of 

drugs or quantity). This analysis was necessary to obtain a dependant variable ready to draw a 

regression analysis, all in order to identify the effects of social network characteristics and the 

frequency, quality and perceived value of the interactions in patient outcomes. 
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Characteristics Number / (%) 

Total clinical measures (test) above all goals 893 (37%) 

  

HbA1c above 64 mmol/mol  467 (45%) 

Prescriptions showed Intensification of therapy 144 (31%) 

SBP above 130 mmHg 375 (46%) 

Prescriptions showed intensification of therapy 42 (11%) 

LDL above 3.5 mmol/L 51 (9%) 

Prescriptions showed intensification of therapy 1 (2%) 

  

Table 41: Intensification of Therapy 
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Appendix 8: Scatter Plot. Relationships between Intensification of Therapy and Social Network 

Measurements 
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Appendix 9: Scatter Plot. Relationships between Intensification of Therapy and Socio 

Demographic Network Measurements. 
 

 
 

Appendix 10: Scatter Plot. Relationships between SN Characteristics and Percentage of Patients 
with Complications. 
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Appendix 11: Scatter Plot. Relationships between Socio Demographic Network Measurements 
and Percentage of Patients with Diabetes Complications. 

 

 
 
Appendix 12: Scatter Plot.  Relationship between Intensification of Therapy and Frequency of 

Interactions.     

 I acknowledge the effect of small numbers in the association analysis and also the presence 

of unavoidable outliers. 
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Appendix 13: Scatter Plot. Relationship between Frequency of Interactions and Percentage of 
Patients with Diabetes Complications. 

 

 
Appendix 14: Scatter Plot. Relationship between Intensification of Therapy and Quality of the 
Interactions 
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Appendix 15: Scatter Plot.  Relationship between Percentage of Patient with Diabetes 
Complications and Quality of Interactions 
 

 

 

Appendix 16: Scatter Plot.  Relationship between Intensification of Therapy and Perceived Value 
of the Interactions 
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Appendix 17: Scatter Plot.  Relationship between Percentage of Patient with Diabetes 
Complications and Perceived Value. 
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Appendix 18: Semi-structured Interviews Invitation 
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Appendix 19: Interview Protocol 
 

The interview consists of three main parts. Here is a brief description of the protocol followed 

in the semi-structured interviews and times are determined. 

 

ACTIVITY TIME % 

Phase 1: INTRODUCTION   

1.1 Welcome to the participant, introduce self, and ask if the participant 

has read the documents sent by email: 

a. Participant Information Sheet (PIS) 

b. Consent Form 

If the participant confirms having read these two documents, proceed to 

give a consent form to sign.  

If the participant did not read the documents, explain the aim of the 

documents and get participant to read through these documents.  

5 min 11% 

1.2 Explain the interview process to the participant, prepare the voice 

recording device and finally explain that this process does not take 

more than 45 minutes from now. 

2 min 4% 

1.3 Get signed consent form from the participant 1 min 2% 

1.4 Inform participant that the main objective of this research is to explore 

how the characteristics of social networks among health professiona ls 

help to get better patient outcomes. And as a result this interview will 

explore: 

 How networks might affect patient outcomes 

 How might factors affect network development 

1 min 2% 

Phase 2: Main part.   

2.1 Question 1: 

For the purposes of this interview a “social network” is defined as a 

group of collaborating people that are related each other. In this 

particular context it means a social structure made up of a set of 

General Practitioners and Specialists who treat patients with 

diabetes in the primary and secondary healthcare settings.  

This inter professional relationship at this interface might affect the 

performance of the patient outcomes. For the purposes of this 

interview “patient outcomes” is defined as better diabetes control of 

patients. That means: HbA1c less than 7, Blood Pressure control and 

Lipid control.  

 

[place a card with definitions printed on it in front of the participant] 

 

10 min 20% 
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Please refer to this definition and then explain how you think 

social networks might affect patient outcomes in this particular 

context 

 

2.2 Probe: 

 For each factor presented, discuss why interviewee thinks it 

is important and how it affects patient outcomes 

performance.  

 

2.3 Question 2: 

 

Thanks for your comments so far. I would like to move on and look at 

the organizational level, where relationships with others affect 

performance, especially when the interactions involve the acquisition of 

new knowledge, experience and valuable resources. 

 

[place a card with assumptions printed on it in front of the participant] 

 

Question for the primary care sector (general practitioners and practice 

nurses): 

 

In your particular experience, how are these or other factors related 

to interactions taking place in relationships with your colleagues 

and specialist. 

 

Question for the secondary care sector (specialist and specialist nurses): 

 

In your particular experience, how are these or other factors related 

to interactions taking place in relationships with your colleagues 

and general practitioners. 

 

2.4 Probe: 

 How does the participant acquire new knowledge from the 

social network? 

 How does the participant acquire experience from the social 

network? 

 How does the participant acquire other factors from the 

social network? 

10 min 20% 

2.5 Question 3: 

 

As you have probably noticed, there are factors to affect social 

network development. That means, in the healthcare context, there are 

barriers and facilitators to develop a network between GPs and 

specialists at the primary and secondary interface.  

 

Could you please explain what kind of factors might affect this 

network development?  

10 20% 
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[Note: It is important to get responses on how these factors affect 

the network development in positive and negative ways.] 

 

2.3 Probe: 

 

 How might the factor affect (in positive - facilitators - or 

negative – barriers - ways) the network development? 

 

 

Phase 3: End of the interview 5 min 11% 

   

TOTAL TIME 45 min 100% 
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Appendix 20: Interview Flipchart Used. 
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Appendix 21: Codes, Themes and Subthemes Final List 
 
Red:   Main question addressed. 

Green:  Themes 
Black:  Sub-Themes 
 

Reference Code Name 

1 How networks might affect outcomes 

1.1 Are you agree that networks might affect outcomes 

1.1.1 No 

1.1.2 Yes. Why? 

1.1.2.1 Better access for advice 

1.1.2.2 Better Communication 

1.1.2.3 Better patient outcomes 

1.1.2.4 Networking 

1.2 Collaboration. 

1.2.1 Aims to maintain harmony and trust between those related 

1.2.2 Collective action to achieve a common goal 

1.2.3 

Spend time and opportunities to share knowledge and information related to their patients are actions involved in formal 
and informal meetings in the workplace. A fact, that it is postulated as an independent factor for success in 
interdisciplinary teams 

1.2.4 The main image of a facilitator appears as a critical success factor affect the level of collaboration 

1.2.5 The main image of a facilitator or champion appears as a critical success factor 

1.2.6 The mutual exchange, integration and use of new ideas 

1.3 Communication 

1.3.1 Channels of communication 

1.3.1.1 Email 

1.3.1.2 Face to face 

1.3.1.3 Letters 

1.3.1.4 Telephone 

1.3.1.5 Meetings 

1.3.1.6 Video chats 

1.3.2 Communication and effects on patient outcomes 

1.4 Coordination 

1.4.1 Avoid the tendency towards fragmented models of delivery health service 

1.4.2 

Different actors between primary and secondary health care, interact and communicate for the provision of health 
services 

1.4.3 Hierarchically organized 

1.4.4 Informal networks and the formation of groups representing multiple units (cross-unit groups) 

1.4.5 Physicians rarely come together in formal coordination activities 

1.5 Diffusion and up take information 

1.5.1 Champions” are working as facilitators in health practices. 

1.5.2 Leaders are coaching, or activating and linking bridges to close the gap between them 

1.5.3 

Psychological factors are associated with the perceived control of behaviour could be associated with the position in the 

network 

1.5.4 

Psychological factors are possible contributors associated on the impact way in which the recipients respond to 
feedback 

1.6 Innovation adoption 

1.6.1 Acquisition of new therapies 

1.6.2 Health professionals can feel comfortable to apply these changes 
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1.7 Knowledge Transfer 

1.7.1 Explicit  knowledge will be easier to spread more than tacit 

1.7.2 Good ideas are quickly assumed and discussed by different groups 

1.7.3 GP seeks for advise in secondary care 

1.7.4 

Older doctors and most experienced decide to explore new knowledge independently while younger physicians decide 
to consult with colleagues 

1.7.5 Organizations have the ability to learn from experience 

1.7.6 

Physician social capital contributes to the propensity of clinicians to adopt new knowledge in their daily medical 
practice 

1.7.7 

Physicians do not build relationships with colleagues from other groups so that access to new knowledge is truncated. 

1.7.8 Physicians with more information have a greater propensity to share knowledge 

1.7.9 Status of the leaders could predict the type of information that an individual would share to the rest of the group 

1.7.10 The advice and knowledge transfer is not a unilateral task 

1.7.11 

The cooperation and advice is negatively related to aspects such as years of graduation, number of publications and the 
role of managers, probably because of the equivalence in leadership roles in the organization 

1.8 Successfully adaptation to new changes 

1.8.1 

For those who are distant from leaders, both access to new information and the possibility of adopting it  will be difficult 
and will take longer 

1.8.2 

Those who are connected through links with those who have the power of influence, the ability to embrace change and 
adapt to them will be directly proportional to the force with which they are connected. 

1.9 Commitment 

1.10 O pportunity to solve problems 

1.11 Coaching 

1.12 Encouragement 

2 How might factors affect network development 

2.1 Leadership. 

2.1.1 Doctors with great experience can give recommendations 

2.1.2 Heavy users influence light users 

2.1.3 Identifying leaders is good to access networks 

2.1.4 If leaders within organization share then organizations share as well. 

2.1.5 Influences the structure and performance of the workgroups 

2.1.6 Interactions with leaders has positive effects to affront turbulent and uncertain situations 

2.1.7 Leaders as a barrier if it  makes disenfranchised 

2.1.8 Leaders can influence network satisfaction 

2.1.9 Leaders differ from the rest base on their skills and results 

2.1.10 Leaders have great popularity 

2.1.11 Leaders influence commitment 

2.1.12 Leaders influence performance 

2.1.13 Leaders minimize uncertainly and effects of turbulent environment 

2.1.14 Leaders should provide resources and effective ways to achieve the goals 

2.1.15 Opinion of leaders and social contagion affecting the adoption and diffusion of new products or ideas 

2.1.16 Role of their leader is to create systems that allow dissemination and innovation of best practices 

2.1.17 Adaptation to new changes 

2.2 Power. 

2.2.1 Ability to control ideas. 

2.2.2 Avoid conflicts is looking for similar individuals and establishing cooperative relationships within your organization a 

2.2.3 Based on hospital work place 

2.2.4 Based on the income 

2.2.5 Based on the knowledge they have 

2.2.6 GP are responsible for tracking treatments 

2.2.7 GP are responsible for improve patient outcomes 

2.2.8 GP avoid conflicts, they avoid collaboration with professionals outside his network. 

2.2.9 GP have more knowledge about the patient 

2.2.10 Patients seek GP for explanations and treatments 
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2.2.11 Power is emphasized in conflict, the tactical and strategic 

2.2.12 Source to establish  influence 

2.2.13 Source to establish authority 

2.2.14 Source to establish collaboration 

2.2.15 The power is used as a means of settling disputes, 

2.3 Proximity 

2.3.1 Cooperation and seek specialist medical advice for  general practitioners  who are proximal closer 

2.3.2 Distance promotes the opportunity to strengthen the interactions 

2.3.3 Doctors and nurses need to discuss patients regularly 

2.3.4 Empirical evidence of how might factors affect network development 

2.3.5 Face to face interactions build an environment for complex knowledge transfer 

2.3.6 face to face interactions, as these have substantial effects on the formation of linkages 

2.3.7 face-to-face, they are high impact 

2.3.8 Familiarity 

2.3.9 Frequent presence of individuals in the network increases attention, 

2.3.10 Geographical proximity also plays a major role in establishing the network interactions 

2.3.11 In organizations where communication opportunity occurs more frequently, this will occur. Individuals 

2.3.12 

Individuals, who share on same business unit, assumptions, email communications, regular meetings or teleconferences, 
radically increase interaction options 

2.3.13 Informal interactions for advice and guidance 

2.3.14 Linear proximity 

2.3.15 Proximity in the work place also increase the establishment of informal interactions,  

2.3.16 

Therefore, technological advances promote options and opportunities for communication between individuals, which 
enhance interaction 

2.3.17 They like solve patient's issues with colleagues regularly 

2.3.18 Trust related to proximity 

2.3.19 Who feel psychologically closer to others will be more apt to interact 

2.4 Similarity 

2.4.1 Age 

2.4.2 Doctors are likely to participate in teams with people of the same age 

2.4.3 Common needs and a common culture 

2.4.4 Education 

2.4.5 doctors prefer interact with colleagues with the same specialty 

2.4.6 Gender 

2.4.7 Male doctors easily establish relationships with female managers who are additionally doctors 

2.4.8 Medical women prefer has ties with female nurses 

2.4.9 Men establish more homophily 

2.4.10 Women are likely to benefit from the development of links with male colleagues 

2.4.11 Occupation 

2.4.12 Ethnicity 

2.4.13 Language 

2.4.14 Organizations that offer similar services cooperate in a greater way 

2.4.15 Prestige 

2.4.16 Similarity in education and occupation 

2.4.17 Social class 

2.5 Social capital. 

2.5.1 Benefits that come from interactions with a particular group of actors 

2.5.2 Social capital in organizations affect learning behaviours of the teams 

2.5.3 Social capital to create value in the organizations 

2.5.4 Social relationships motivate combining efforts to promote innovation 

2.5.5 Social relationships motivate productivity, sharing and combining efforts to promote innovation 

2.5.6 Social relationships motivate sharing 

2.5.7 Sum of individuals' social capital of a team, can generate greater effectiveness 
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2.5.8 Those with more social capital have individual learning behaviours in top team 

2.6 Social Cohesion 

2.6.1 Cohesion affects the way in which people are socializing within the circle 

2.6.2 Cohesion increases the amount of knowledge gained during transfer across units, contributing to innovation 

2.6.3 Cohesion motivation of individuals to share with colleagues and co-workers 

2.6.4 Cohesion refers to the social proximity or strength of connections between nodes 

2.6.5 Cohesion should have a positive impact on knowledge transfer, 

2.6.6 

Forces that attract individuals into groups in which they are immersed, and cohesion as the resultant force of individual 
attraction forces 

2.6.7 Positive affect and friendship are factors that often characterize cohesive relations 

2.6.8 The health professionals also prefer to organize into small groups, 

2.6.9 Friendly interactions 

2.7 Trust 

2.7.1 Developing competence and confidence in using new knowledge 

2.7.2 Individuals feel more confident to share their concerns and receive feedback on trusted teams 

2.7.3 It  provides assurance in handling confidential information 

2.7.4 It’s the way to reduce uncertainty and risk in the collaborative health services 

2.7.5 

Respect and trust ties between general practitioners and specialist can improve patient confidence in the care they 
receive 

2.7.6 Team are more willing to have difficult discussions and learn from the success, failure and errors 

2.7.7 The benefits of trust have seen on the transfer of knowledge 

2.7.8 

The network members often report great trust and respect for their leaders who are perceived as influential actors and 
take central positions demonstrating greater information sharing 

2.7.9 This concept is related to the competence, professional identity and respect 

2.7.10 Trust is defined in a context in which a person is willing to be vulnerable to another, 

2.8 Barriers 

2.8.1 Language barriers 

2.8.2 Managers 

2.8.3 Time 

2.8.4 Access 

2.8.5 Primary care administrative barriers 

3 Magic number to change prescription 

3.1 HbA1c 

3.1.1 above 8 

3.1.2 HbA1c above 55 

3.1.3 HbA1c less than 7% 

3.2 Hypertension 

3.2.1 130 and 80 

3.3 Lipids 

3.3.1 Cholesterol 

3.1.1.1 Less than 4.5 

3.1.1.2 Less than 5 

3.3.2 LDL 

3.3.2.1 LDL less than 2 

3.3.3 Triglyceride 

3.3.3.1 
Triglyceride less than 2 
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Appendix 22: Communication ––Conceptual Map––. 
 

 

 
 

Appendix 23: Knowledge Transfer  ––Conceptual Map––. 
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Appendix 24: Successful Adoption to New Changes ––Conceptual Map––. 
 

 
 
Appendix 25: Coordination ––Conceptual Map––. 
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Appendix 26: Diffusion and Up Take Information ––Conceptual Map––. 
 

 
 
Appendix 27: Innovation Adoption ––Conceptual Map–– 
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Appendix 28: Similarity ––Conceptual Map–– 

 

 
Appendix 29: Power ––Conceptual Map–– 
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Appendix 30: Trust ––Conceptual Map–– 

 

 
 

Appendix 31: Leadership ––Conceptual Map–– 
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Appendix 32: Social Cohesion ––Conceptual Map–– 
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