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Abstract 

Context. Various ways to improve the practice and organisation of primary care are being explored 

in response to ageing populations, but it remains unclear why attempts have been largely 

unsuccessful in demonstrating benefits to older people’s health outcomes.  

 

Aim. To investigate the influence of GP and practice characteristics on hospitalisations, functional 

ability, and quality of life of older people in New Zealand and the Netherlands 

 

Methods. This is a secondary analysis of data from two primary care-based cluster randomised 

controlled trials: n=3,755 participants aged 75+ in 60 practices in New Zealand; n=3,141 participants 

aged 75+ in 59 practices in the Netherlands. Multilevel models of hospitalisation rates, functional 

ability, and QOL were separately fitted for each sample, and differences were examined according to 

GP and practice characteristics with adjustment for participants’ characteristics. For the New Zealand 

sample, 36-month outcomes modelled were unplanned admission rates; Nottingham Extended 

Activities of Daily Living (NEADL, range 0–22); and QOL domain ratings from the WHOQOL-

BREF (range 0–100). For the Dutch sample, 12-month outcomes modelled were unplanned 

admission rates, Groningen Activity Restriction Scale (GARS, range 18–72), and EQ-5D summary 

index (Dutch tariff range -0.38–1.00).   

 

Results. Significant differences in rates of unplanned admissions were not observed in New Zealand 

practices, but participants seen by female GPs had lower admission rates when the analysis was 

restricted to ambulatory sensitive hospitalisations (IRR 0.83, CI 0.71 to 0.98). Differences in function 

and QOL according to GP and practice characteristics were consistently small (ranging from -0.26 to 

0.19 points for NEADL scores and -1.64 to 0.97 points for QOL domain ratings). In the Dutch 

sample, unplanned admission rates were higher in larger practices (IRR 1.45, CI 1.15- 1.81) and those 

staffed with a practice nurse (IRR 1.74, CI 1.20-2.52), and participants seen by older, more 
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experienced Dutch GPs reported slightly poorer QOL on follow-up (0.01 points lower EQ-5D 

scores).  

 

Conclusion. The findings challenge the expectation that primary care interventions focused on 

professional and organisational factors will reduce rates of unplanned hospitalisations or 

substantially influence older people’s health outcomes in different country contexts.  



iv 

 

 

 

 

 

To my husband, Velmor, it’s you and me 



v 

Acknowledgements  

To my supervisors Ngaire Kerse, Thomas Lumley, and Laura Wilkinson-Meyers and my advisor 

Jeanet Blom, my deepest thanks for sharing your expertise and time. 

 

To the Department of General Practice and Primary Health Care, many thanks for your support. 

 

To the participating patients, GPs, and practices, and the original research teams of the BRIGHT trial 

and ISCOPE study, thank you for making this project possible.  



vi 

Table of Contents 

Abstract .................................................................................................................................................. ii 
Acknowledgements ................................................................................................................................. v 
List of Tables ........................................................................................................................................ ix 
List of Figures ......................................................................................................................................... x 
List of Supplementary Tables ............................................................................................................... xi 
List of Appendices ............................................................................................................................... xii 
Introduction ............................................................................................................................................. 1 
Chapter 1 Background and context of the inquiry .................................................................................. 3 

1.1 Population ageing .......................................................................................................................... 3 

1.2 Primary care .................................................................................................................................. 3 
1.2.1 Older people in primary care ................................................................................................. 4 
1.2.2 Effectiveness of practice-based interventions to improve primary care ................................ 5 

1.3 Medical practice variations ........................................................................................................... 6 
1.3.1 Theories of medical practice variations ................................................................................. 6 
1.3.2 Need for more research .......................................................................................................... 7 
1.3.3 Conceptual framework of the thesis ...................................................................................... 8 

Chapter 2 Primary care interventions to improve health outcomes of older people ............................. 11 

2.1 Background ................................................................................................................................. 11 

2.2 Methods ....................................................................................................................................... 12 

2.3 Results ......................................................................................................................................... 14 
2.3.1 Difference in any outcome ................................................................................................... 16 
2.3.2 Difference in health care use ................................................................................................ 17 
2.3.3 Difference in functional ability ............................................................................................ 18 
2.3.4 Difference in quality of life .................................................................................................. 19 
2.3.5 Meta-analysis on functional ability ...................................................................................... 25 

2.4 Discussion ................................................................................................................................... 27 

2.5 Chapter conclusion ...................................................................................................................... 28 

2.6 Supplementary tables .................................................................................................................. 29 
Chapter 3 Modelling the influence of context ...................................................................................... 54 

3.1 Overview of original studies ....................................................................................................... 54 
3.1.1 The BRIGHT trial ................................................................................................................ 54 
3.1.2 The ISCOPE study ............................................................................................................... 56 

3.2 Data analysis technique ............................................................................................................... 57 

3.3 Multilevel models for count data ................................................................................................ 60 



vii 

3.4 Data analysis procedure .............................................................................................................. 62 

3.5 Other considerations ................................................................................................................... 64 
3.5.1 Complexity of care needs ..................................................................................................... 64 
3.5.2 Overdispersion of count data ............................................................................................... 64 
3.5.3 Missing outcome and covariate data .................................................................................... 65 

3.6 Chapter summary ........................................................................................................................ 67 
Chapter 4 Practice characteristics and use of proactive processes for older people ............................. 68 

4.1 Background ................................................................................................................................. 68 

4.2 Methods ....................................................................................................................................... 70 

4.3 Results ......................................................................................................................................... 72 

4.4 Discussion ................................................................................................................................... 76 

4.5 Chapter conclusion ...................................................................................................................... 77 
Chapter 5 GP and practice characteristics associated with ambulatory sensitive hospitalisations in 

older people ........................................................................................................................................... 79 

5.1 Background ................................................................................................................................. 79 

5.2 Methods ....................................................................................................................................... 81 

5.3 Results ......................................................................................................................................... 84 

5.4 Discussion ................................................................................................................................... 93 

5.5 Chapter conclusion ...................................................................................................................... 96 

5.6 Supplementary tables .................................................................................................................. 97 
Chapter 6 GP and practice differences in rates of unplanned hospitalisations in older people .......... 102 

6.1 Background ............................................................................................................................... 102 

6.2 Methods ..................................................................................................................................... 104 

6.3 Results ....................................................................................................................................... 107 
6.3.1 BRIGHT sample ................................................................................................................ 108 
6.3.2 ISCOPE sample ................................................................................................................. 118 

6.4 Discussion ................................................................................................................................. 124 

6.5 Chapter conclusion .................................................................................................................... 127 

6.6 Supplementary tables ................................................................................................................ 128 
Chapter 7 Functional ability and quality of life of older people in primary care ............................... 131 

7.1 Background ............................................................................................................................... 131 

7.2 Methods ..................................................................................................................................... 133 

7.3 Results ....................................................................................................................................... 136 
7.3.1 BRIGHT sample ................................................................................................................ 139 
7.3.2 ISCOPE sample ................................................................................................................. 145 

7.4 Discussion ................................................................................................................................. 148 

7.5 Chapter conclusion .................................................................................................................... 149 



viii 

7.6 Supplementary tables ................................................................................................................ 150 
Chapter 8 Overall discussion .............................................................................................................. 164 

8.1 Integrated summary ................................................................................................................... 164 

8.2 Limitations ................................................................................................................................ 167 

8.3 Implications ............................................................................................................................... 169 
8.3.1 Implication for policy ........................................................................................................ 169 
8.3.2 Implication for practice ...................................................................................................... 170 
8.3.3 Implication for future research ........................................................................................... 171 

8.4 Concluding remarks .................................................................................................................. 172 
Appendices .......................................................................................................................................... 173 
References ........................................................................................................................................... 189 
 



ix 

List of Tables 

Table 2.1 Characteristics of studies included in the review .................................................................. 15 

Table 2.2 Summary of intervention effect on outcomes according to intervention domains ............... 17 

Table 2.3 Summary of intervention effects on hospital admissions, nursing home admissions, 

functional ability, or quality of life according to 35 intervention components ..................................... 20 

Table 3.1 Missing data by outcome of interest, BRIGHT sample ........................................................ 65 

Table 3.2 Missing data by outcome of interest, ISCOPE sample ......................................................... 66 

Table 4.1 Characteristics of sample practices ....................................................................................... 72 

Table 4.2 Number and types of practice activities according to practice characteristics ..................... 74 

Table 5.1 Predictors of 36-month ASH rates in the full base model for the entire sample,        

subgroup of complex participants, and subgroup of non-complex participants, BRIGHT sample ...... 85 

Table 6.1 Predictors of 36-month rates of unplanned admissions in the full base model for the     

entire sample, subgroup of complex participants, and subgroup of non-complex participants, 

BRIGHT sample ................................................................................................................................. 109 

Table 6.2 Predictors of 12-month rates of unplanned admissions in the full base model for the     

entire sample, subgroup of complex participants, and subgroup of non-complex participants,  

ISCOPE sample ................................................................................................................................... 111 

Table 7.1 Baseline and 36-month NEADL score and QOL domain ratings for the entire sample, 

subgroup of complex participants, and subgroup of non-complex participants, BRIGHT sample .... 137 

Table 7.2 Baseline and 12-month GARS score and EQ-5D score for the entire sample, subgroup       

of complex participants, and subgroup of non-complex participants, ISCOPE sample ..................... 138 

 



x 

List of Figures 

Figure 1.1 Conceptual framework of this thesis ................................................................................... 10 

Figure 2.1 Risk of bias in studies included in the review ..................................................................... 16 

Figure 2.2 Effect of preventive primary care interventions for older people on functional ability ...... 26 

Figure 3.1 Unit diagram showing patients nested within a series of hierarchical groupings ............... 58 

Figure 5.1 Difference in adjusted rates of ASH over 36 months according to GP and practice 

characteristics for the entire BRIGHT sample ...................................................................................... 87 

Figure 5.2 Adjusted number of ASH events per 1,000 older person years (age 75+) in primary       

care according to participants’ care needs (complex or non-complex) and practice characteristics, 

BRIGHT sample ................................................................................................................................... 90 

Figure 5.3 Sensitivity analyses for the difference in adjusted rates of ASH over 36 months     

according to deprivation decile and area type of practice location, BRIGHT subgroup of                

non-complex participants ...................................................................................................................... 91 

Figure 6.1 Difference in adjusted rate of unplanned admissions over 36 months according to GP    

and practice characteristics, for the entire BRIGHT sample .............................................................. 114 

Figure 6.2 Adjusted number of unplanned admissions per 1,000 older person years (age 75+) in 

primary care according to participants’ care needs (complex or non-complex) and practice 

characteristics, BRIGHT sample ......................................................................................................... 115 

Figure 6.3 Sensitivity analyses for the difference in adjusted rate of unplanned admissions over        

36 months according to proportion of older patients in the practice in complex participants, and   

urban area type of practice location and proportion of locum GPs in the practice in non-complex 

participants, BRIGHT sample ............................................................................................................. 116 

Figure 6.4 Difference in adjusted rate of unplanned admissions over 12 months according to GP     

and practice characteristics, for the entire ISCOPE sample ................................................................ 120 

Figure 6.5 Adjusted number of unplanned admissions per 1,000 older person years (age 75+) in 

primary care according to participants’ care needs (complex or non-complex) and GP and        

practice characteristics, ISCOPE sample ............................................................................................ 121 

Figure 6.6 Sensitivity analyses for the difference in adjusted rate of unplanned admissions over        

12 months according to practice size and practice nurse staffing in complex participants, and           

GP age, GP sex, and practice size in non-complex participants, ISCOPE sample ............................. 122 

Figure 7.1 Difference in adjusted NEADL score and physical QOL domain rating at 36 months 

according to GP and practice characteristics for the entire sample, subgroup of complex    

participants, and subgroup of non-complex participants, BRIGHT sample ....................................... 141 

Figure 7.2 Difference in adjusted psychological, social, and environmental QOL domain ratings       

at 36 months according to GP and practice characteristics for the entire sample, subgroup of    

complex participants, and subgroup of non-complex participants, BRIGHT sample ........................ 143 

Figure 7.3 Difference in adjusted GARS score and EQ-5D score at 12 months according to GP       

and practice characteristics for the entire sample, subgroup of complex participants, and        

subgroup of non-complex participants, ISCOPE sample .................................................................... 146 



xi 

List of Supplementary Tables 

Supplementary Table 2.1 Description and number of studies including intervention components ...... 29 

Supplementary Table 2.2 Characteristics, intervention and comparison groups, measures, and         

key findings of studies that examined health care use .......................................................................... 42 

Supplementary Table 2.3 Characteristics, intervention and comparison groups, measures, and         

key findings of studies that examined functional ability ...................................................................... 45 

Supplementary Table 2.4 Characteristics, intervention and comparison groups, measures, and         

key findings of studies that examined quality of life ............................................................................ 50 

Supplementary Table 5.1 Characteristics of participants in the entire sample, subgroup of          

complex participants, and subgroup of non-complex participants, BRIGHT sample .......................... 97 

Supplementary Table 5.2 Characteristics of BRIGHT sample GPs and practices ............................. 100 

Supplementary Table 6.1 Characteristics of participants in the entire sample, subgroup of          

complex participants, and subgroup of non-complex participants, ISCOPE sample ......................... 128 

Supplementary Table 6.2 Characteristics of ISCOPE GPs and practices ........................................... 130 

Supplementary Table 7.1 Predictors of 36-month NEADL scores in the full base model for the     

entire sample, subgroup of complex participants, and subgroup of non-complex participants, 

BRIGHT sample ................................................................................................................................. 150 

Supplementary Table 7.2 Predictors of 36-month physical QOL domain ratings in the full base  

model for the entire sample, subgroup of complex participants, and subgroup of non-complex 

participants, BRIGHT sample ............................................................................................................. 152 

Supplementary Table 7.3 Predictors of 36-month psychological QOL domain ratings in the full    

base model for the entire sample, subgroup of complex participants, and subgroup of                     

non-complex participants, BRIGHT sample ....................................................................................... 154 

Supplementary Table 7.4 Predictors of 36-month social QOL domain ratings in the full base      

model for the entire sample, subgroup of complex participants, and subgroup of non-complex      

participants, BRIGHT sample ............................................................................................................. 156 

Supplementary Table 7.5 Predictors of 36-month environmental QOL domain ratings in the full     

base model for the entire sample, subgroup of complex participants, and subgroup of                     

non-complex participants, BRIGHT sample ....................................................................................... 158 

Supplementary Table 7.6 Predictors of 12-month GARS scores in the full base model for the      

entire sample, subgroup of complex participants, and subgroup of non-complex participants,   

ISCOPE sample ................................................................................................................................... 160 

Supplementary Table 7.7 Predictors of 12-month EQ-5D scores in the full base model for the      

entire sample, subgroup of complex participants, and subgroup of non-complex participants,   

ISCOPE sample ................................................................................................................................... 162 

 



xii 

List of Appendices 

Appendix A. Detailed record of search for preventive primary care interventions aiming to       

improve functional ability and quality of life of older people, assisted by Leiden University     

Medical Center Library Services ........................................................................................................ 173 

Appendix B. Annals of Family Medicine peer review and authors’ responses for manuscript     

entitled ‘GP and practice predictors of ambulatory sensitive hospitalizations in older patients’ ....... 178 

Appendix C. ICD-10 codes used to identify older participants’ hospitalisations for conditions 

considered to be sensitive to ambulatory care by the Ministry of Health ........................................... 188 

 

 

 

 

 



 

 

 

 
 

Co-Authorship Form 

 

 

 

  Last updated: 28 November 2017 

School of Graduate Studies 
AskAuckland Central 
Alfred Nathan House 
The University of Auckland 
Tel: +64 9 373 7599 ext 81321 
Email: postgradinfo@auckland.ac.nz 

This form is to accompany the submission of any PhD that contains published or unpublished co-authored 
work. Please include one copy of this form for each co-authored work. Completed forms should be 
included in all copies of your thesis submitted for examination and library deposit (including digital deposit), 
following your thesis Acknowledgements. Co-authored works may be included in a thesis if the candidate has 
written all or the majority of the text and had their contribution confirmed by all co-authors as not less than 
65%.  
 

 
 

CO-AUTHORS 
 

Name Nature of Contribution 

Jeanet Blom Data abstraction, writing 

Laura Wilkinson-Meyers Data abstraction, writing 

Ngaire Kerse Data abstraction, writing 

            

            

            
 
 

Certification by Co-Authors 
 

The undersigned hereby certify that: 
v the above statement correctly reflects the nature and extent of the PhD candidate’s contribution to this 

work, and the nature of the contribution of each of the co-authors; and 
v that the candidate wrote all or the majority of the text.
 

Name Signature Date 

Jeanet Blom 

 

10.26.2018 

Laura Wilkinson-Meyers 

 

10.26.2018 

Ngaire Kerse 

 

10.23.2018 

 

Please indicate the chapter/section/pages of this thesis that are extracted from a co-authored work and give the title 
and publication details or details of submission of the co-authored work. 

Chapter 2 

Palapar, L., Blom, J., Wilkinson-Meyers, L., & Kerse, N. (in draft). Primary care interventions to improve health 
outcomes of older people: A systematic review.  
Nature of contribution 
by PhD candidate Data abstraction, writing 

Extent of contribution 
by PhD candidate (%) 65% 



School of Graduate Studies 
AskAuckland Central 
Alfred Nathan House 
The University of Auckland 
Tel: +64 9 373 7599 ext 81321 
Email: postgradinfo@auckland.ac.nz

 

!   

Co-Authorship Form  

This form is to accompany the submission of any PhD that contains published or unpublished co-authored 
work. Please include one copy of this form for each co-authored work. Completed forms should be 
included in all copies of your thesis submitted for examination and library deposit (including digital 
deposit), following your thesis Acknowledgements. Co-authored works may be included in a thesis if the 
candidate has written all or the majority of the text and had their contribution confirmed by all co-authors 
as not less than 65%.  

 

The undersigned hereby certify that: 
❖ the above statement correctly reflects the nature and extent of the PhD candidate’s contribution to this 

work, and the nature of the contribution of each of the co-authors; and 
❖ that the candidate wrote all or the majority of the text. 

Please indicate the chapter/section/pages of this thesis that are extracted from a co-authored work and give the title 
and publication details or details of submission of the co-authored work. 

Chapter 4 

Palapar, L., Wilkinson-Meyers, L., Lumley, T., & Kerse, N. (2017). Usual primary care of older people in New Zealand: 
Association between practice characteristics and practice activities. Journal of Primary Health Care, 9(1), 78-84. doi:
10.1071/HC16039

Nature of contribution 
by PhD candidate

Analysis, writing

Extent of contribution 
by PhD candidate (%)

75%

CO-AUTHORS

Name Nature of Contribution

Laura Wilkinson-Meyers Writing

Thomas Lumley Analytic approach, writing

Ngaire Kerse Writing

           

           

           

Certification by Co-Authors

Name Signature Date

Laura Wilkinson-Meyers 10.26.2018

Thomas Lumley 26/10/18

!

  Last updated: 28 November 
2017

mailto:postgradinfo@auckland.ac.nz
mailto:postgradinfo@auckland.ac.nz


Ngaire Kerse 23.10.2018

!



School of Graduate Studies 
AskAuckland Central 
Alfred Nathan House 
The University of Auckland 
Tel: +64 9 373 7599 ext 81321 
Email: postgradinfo@auckland.ac.nz

 

!   

Co-Authorship Form  

This form is to accompany the submission of any PhD that contains published or unpublished co-authored 
work. Please include one copy of this form for each co-authored work. Completed forms should be 
included in all copies of your thesis submitted for examination and library deposit (including digital 
deposit), following your thesis Acknowledgements. Co-authored works may be included in a thesis if the 
candidate has written all or the majority of the text and had their contribution confirmed by all co-authors 
as not less than 65%.  

 

The undersigned hereby certify that: 
❖ the above statement correctly reflects the nature and extent of the PhD candidate’s contribution to this 

work, and the nature of the contribution of each of the co-authors; and 
❖ that the candidate wrote all or the majority of the text. 

Please indicate the chapter/section/pages of this thesis that are extracted from a co-authored work and give the title 
and publication details or details of submission of the co-authored work. 

Chapter 5 

Palapar, L., Wilkinson-Meyers, L., Lumley, T., & Kerse, N. (under review). GP and practice predictors of ambulatory 
sensitive hospitalisations in older patients. Ann Fam Med. 

Nature of contribution 
by PhD candidate

Analysis, writing

Extent of contribution 
by PhD candidate (%)

75%

CO-AUTHORS

Name Nature of Contribution

Laura Wilkinson-Meyers Writing

Thomas Lumley Analytic approach, writing

Ngaire Kerse Writing

           

           

           

Certification by Co-Authors

Name Signature Date

Laura Wilkinson-Meyers 10.26.2018

Thomas Lumley 26/10/18

!

  Last updated: 28 November 
2017

mailto:postgradinfo@auckland.ac.nz
mailto:postgradinfo@auckland.ac.nz


Ngaire Kerse 23.10.2018

!



 

 

 

 
 

Co-Authorship Form 

 

 

 

  Last updated: 28 November 2017 

School of Graduate Studies 
AskAuckland Central 
Alfred Nathan House 
The University of Auckland 
Tel: +64 9 373 7599 ext 81321 
Email: postgradinfo@auckland.ac.nz 

This form is to accompany the submission of any PhD that contains published or unpublished co-authored 
work. Please include one copy of this form for each co-authored work. Completed forms should be 
included in all copies of your thesis submitted for examination and library deposit (including digital deposit), 
following your thesis Acknowledgements. Co-authored works may be included in a thesis if the candidate 
has written all or the majority of the text and had their contribution confirmed by all co-authors as not less 
than 65%.  
 

 
 

CO-AUTHORS 
 

Name Nature of Contribution 

Ngaire Kerse Writing 

Laura Wilkinson-Meyers Writing 

Thomas Lumley Analytic approach, writing 

Jeanet Blom Writing 

            

            
 
 

Certification by Co-Authors 
 

The undersigned hereby certify that: 
v the above statement correctly reflects the nature and extent of the PhD candidate’s contribution to this 

work, and the nature of the contribution of each of the co-authors; and 
v that the candidate wrote all or the majority of the text.
 

Name Signature Date 

Ngaire Kerse 

 

23.10.2018 

Laura Wilkinson-Meyers 

 

26.10.2018 

Thomas Lumley 

 

 

27/10/18 

Jeanet Blom 

 

10.26.2018 

Please indicate the chapter/section/pages of this thesis that are extracted from a co-authored work and give the title 
and publication details or details of submission of the co-authored work. 

Chapter 6 

Palapar, L., Kerse, N., Wilkinson-Meyers, L., Lumley, T., & Blom, J. (under review). GP and practice differences in 
rates of unplanned hospitalisations in older patients. Br J Gen Prac.  
Nature of contribution 
by PhD candidate Analysis, writing 

Extent of contribution 
by PhD candidate (%) 75% 



 

 

 

 
 

Co-Authorship Form 

 

 

 

  Last updated: 28 November 2017 

School of Graduate Studies 
AskAuckland Central 
Alfred Nathan House 
The University of Auckland 
Tel: +64 9 373 7599 ext 81321 
Email: postgradinfo@auckland.ac.nz 

This form is to accompany the submission of any PhD that contains published or unpublished co-authored 
work. Please include one copy of this form for each co-authored work. Completed forms should be 
included in all copies of your thesis submitted for examination and library deposit (including digital deposit), 
following your thesis Acknowledgements. Co-authored works may be included in a thesis if the candidate 
has written all or the majority of the text and had their contribution confirmed by all co-authors as not less 
than 65%.  
 

 
 

CO-AUTHORS 
 

Name Nature of Contribution 

Ngaire Kerse Writing 

Thomas Lumley Analysis, writing 

Laura Wilkinson-Meyers Writing 

Jeanet Blom Writing 

            

            
 
 

Certification by Co-Authors 
 

The undersigned hereby certify that: 
v the above statement correctly reflects the nature and extent of the PhD candidate’s contribution to this 

work, and the nature of the contribution of each of the co-authors; and 
v that the candidate wrote all or the majority of the text.
 

Name Signature Date 

Ngaire Kerse 

 

23.10.2018 

Thomas Lumley 

 

 

27/10/18 

Laura Wilkinson-Meyers 

 

26.10.2018 

Jeanet Blom 

 

10.26.2018 

Please indicate the chapter/section/pages of this thesis that are extracted from a co-authored work and give the title 
and publication details or details of submission of the co-authored work. 

Chapter 7 

Palapar, L., Kerse, N., Lumley, T., Wilkinson-Meyers, L., & Blom, J. (under review). Functional ability and quality of 
life of older people in primary care. Age Ageing.  
Nature of contribution 
by PhD candidate Analysis, writing 

Extent of contribution 
by PhD candidate (%) 75% 



1 

Introduction 

This thesis is based on a secondary analysis of data from two large primary care-based trials: the 

Brief Risk Identification of Geriatric Health Tool trial in New Zealand and the Integrated Systematic 

Care for Older People study in the Netherlands. These trials provide the data to investigate general 

practitioner and practice characteristics and their association with variation in outcomes of older 

people.  

 

Chapter 1 provides the background and context to the inquiry.  

 

Chapter 2 is a systematic review of primary care interventions aiming to improve health outcomes of 

older people. This review sought to identify the key components of successful interventions 

(manuscript in preparation). 

 

Chapter 3 describes the overarching data analysis technique for ascertaining the potential contribution 

of GP-level and practice-level variables to variations in patient-level outcomes.  

 

Chapter 4 is an analysis of practice-level data from New Zealand that investigated the association 

between practice characteristics and the use of proactive processes to detect problems in older 

patients in primary care, published in the Journal of Primary Health Care.  

 

Chapter 5 reports GP and practice characteristics and their association with differences in rates of 

ambulatory sensitive hospitalisations in New Zealand (manuscript under review).  

 

Chapters 6 and 7 report an examination of the same GP and practice characteristics and their 

association with differences in rates of unplanned admissions, functional ability, and quality of life in 

New Zealand and the Netherlands (manuscripts under review). 
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Chapter 8 presents an integrated summary of outcomes with reference to a select group of GP and 

practice characteristics. The final chapter puts the findings in a broader context, discussing key 

implications to practice, policy, and future research.  
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Chapter 1  
Background and context of the inquiry 

 

This chapter presents key concepts and developments that set the stage for this inquiry. The first 

section briefly describes population ageing. The second section focuses on the expansive primary 

care literature; it includes subsections describing the important goals of care for older people and the 

effectiveness of practice-based interventions in improving older people’s health outcomes. The third 

section is an overview of theories of medical practice variations; this section also discusses the 

conceptual framework underpinning this investigation and presents the research question and 

objectives of the thesis.  

 

1.1 Population ageing 

As populations age worldwide, the international commitment to experiencing greater longevity in 

good health is stronger than ever.1 For health systems, the growing proportion of older people 

(persons aged 65 and above) is one of the key considerations for policy decisions as this contributes 

to the rising cost of health care delivery, changing mortality and morbidity patterns, and increasing 

need for social services.1, 2 Globally, the number of people aged 60 and over is projected to increase 

from 901 million in 2015 to nearly 2.1 billion by 2050.3 In New Zealand, older people 

comprised 14.3% of the population in 2013;4 and in the Netherlands, 18% of the population in 2015.5 

By the early 2060s, the relative share of the older population is projected to rise to over 25% in both 

countries.4, 6  

 

1.2 Primary care 

Primary care is considered to be the cornerstone of health care7, 8 – the evidence base in its support is 

vast and continues to grow to this day. Prior work has demonstrated that the strength of primary care 

orientation is inversely associated with all-cause mortality;9-11 cause-specific mortality, particularly, 
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cardiovascular diseases, cerebrovascular diseases, asthma, bronchitis and emphysema, pneumonia 

and influenza and cancer;9-11 and rates of hospitalisations.12, 13 Many have examined the association 

between health outcomes and primary care attributes as identified by Starfield,7 namely, first contact, 

continuity, comprehensiveness and coordination. For example, previous studies have shown that 

better continuity of care is associated with lower rates of hospitalisations,14-21 better QOL,22 and 

lower mortality.23, 24  

 

The role of primary care and the broader, intersectoral concept of primary health care in improving 

population health outcomes is widely accepted.9, 25, 26 Primary care is a key player in the effort to 

safely avoid unnecessary hospital stays, which is a central focus of international health policies 

seeking to maximise health gains for the population with increasingly limited health budgets.27 There 

is evidence from studies as far back as 1988 that the quality of care delivered by primary care 

physicians is comparable to that of physicians working in specialist care, but cost is considerably 

lower in the former.28 

 

However, primary care is facing many challenges today. Increasing subspecialisation of medicine29-31 

and increasing fragmentation of health systems around the world32, 33 pose major problems in 

coordination of care, particularly for patients with complex care needs.31 The presence of multiple 

chronic health conditions in an individual, commonly referred to as multimorbidity, is on the rise;34-36 

however, evidence-based guidance remains largely focused on managing single diseases.37, 38  

 

1.2.1 Older people in primary care  

Primary care is well poised to support older people in achieving their health goals. Older persons tend 

to prefer seeing a particular doctor39 and tend to stay with their doctor of choice.40 Previous research 

has shown that older people are willing to wait more than two days longer to see their preferred GP.41 

Avoiding unplanned hospital stays, particularly for conditions amenable to outpatient interventions or 

ambulatory sensitive hospitalisations (ASHs); delaying disability development and progression; and 
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maintaining quality of life (QOL) are essential components of care for older people to remain at 

home for as long as possible. Independence in later life is a health priority for older people,42 and 

recent discussions have highlighted the importance of aligning care with the health goals of 

patients.38  Prior studies have found that older persons with functional impairments have a higher risk 

of hospitalisations43 and poorer QOL.44, 45 The most influential risk factors for these outcomes are at 

the individual level including the presence of chronic conditions, particularly, multimorbidity,19, 46-51 

and low levels of social support.52-55 There is a broad discussion on the management of individual 

health status, but not as much consideration of the potential impact of practices and practitioners 

delivering care to the older person. This thesis focuses on practice and practitioner factors that may 

contribute to outcomes for older people that cannot be accounted for by their health status needs.   

 

1.2.2 Effectiveness of practice-based interventions to improve primary care 

Initial research on changing the practice and organisation of primary care to align with the current 

needs of the population has had little success in improving outcomes related to multimorbidity. 

Although a few reviews of preventive intervention trials report favourable effects on health care use 

and functioning,56, 57 many others have failed to demonstrate consistent intervention benefits to 

function,58-60 QOL,58, 61 hospital admissions,61, 62 and nursing home admissions.62, 63  

 

There are, however, some important issues that should be taken into account when comparing 

seemingly conflicting evidence on the effectiveness of interventions. First, there is uncertainty on 

how much reported differences in effects across studies can be attributed to the use of different 

instruments to assess a particular outcome of interest60, 64 or to differences in characteristics of its 

targeted subgroups of older persons.63, 64 Second, the presence of several potentially interacting 

components of the intervention makes it difficult disentangle unique contributions to health 

outcomes.65, 66 Third, it is argued that contexts of implementation are quite diverse, thus further 

challenging the application of findings in other settings.60, 67-69 This concern focuses attention to the 

varying features of usual care such as types of professionals engaged as primary care providers 
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(physicians, nurses, pharmacists, physiotherapists, to name a few), size of practices (single-handed, 

partnerships, or group practices), care delivery sites (physicians' offices, health centres) and funding 

arrangements (capitation, fee-for-service) between and within countries.7, 25, 26, 70, 71  

 

1.3 Medical practice variations 

1.3.1 Theories of medical practice variations 

Contextual factors in health care have long been a subject of interest in the literature. The earliest 

work dates back to the 1930s, when Glover reported local differences in rates of tonsillectomies in 

England.72 Wennberg and Gittelsohn later uncovered variations in a number of surgical procedures in 

the United States,73 which spurred earlier theories centred on mechanisms by which physician 

preferences bring about such differences. In the 1980s, McClure hypothesised that physicians 

develop different styles of practice that lie somewhere on the continuum between conservative and 

aggressive; he also put forward the idea of physicians selecting themselves into practices that permit, 

if not encourage, their practice style.74 Chassin’s hypothesis, on the other hand, suggests that the 

number of physicians who are enthusiastic about the potential benefits of a procedure bring about 

differences in its rate of use across geographic areas.75 Westert and Groenewegen later proposed the 

need for a constraints-driven theoretical approach to emphasise that practices and other broader 

contexts provide opportunities and place restrictions that influence individual practice styles.76 A 

sociological model for understanding medical practice variations was described by De Jong et al. in 

2016.77 This model melds together earlier theories of selection, and adaptation to group norms and 

incentives, under the umbrella of mechanisms to generate homogeneity in shared work environments. 

The most important proposition of the sociological model is that individual patients contribute to 

variations by selecting physicians based on their treatment preferences, sharing decision-making with 

their physicians, or delegating it to them.77 

 

Practical developments in this area of research include potential sources of variation and their 

interactions being comprehensively mapped out – from characteristics of patients, practitioners, and 
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practices to health systems features that can be examined from different levels of geographic 

aggregation.78 A typology of practice variations has also been developed, which distinguishes 

differences arising from effective care, preference-sensitive care and supply-sensitive care.79 This has 

prompted renewed interest in documenting differences that cannot be accounted for by the needs and 

preferences of patients.78, 80  

 

1.3.2 Need for more research 

Variations in rates of hospitalisations, surgical procedures such as knee and hip replacement, 

tonsillectomy and hysterectomy as well as diagnostic examinations like computed tomography scans 

have been extensively recorded and compared within and across countries;78, 80, 81 however, 

differences in the primary care setting have been less thoroughly examined.  

 

Until recently, many of the primary care-based investigations that consider practitioner and practice 

characteristics as factors of substantive interest only focused one contextual level. Reported variation 

between general practitioners accounted for 5% to up to over 50% of the total variance in clinical 

activities in primary care such as investigation, prescribing and follow-up.82-86 Previous studies that 

have examined differences in ratings of patient satisfaction found that up to 10% of total variance in 

patient satisfaction can be attributed to differences between general practitioners or practices.87-89 

Others have linked quality of care assessments that include a range of indicators relating to 

management of chronic diseases such as blood pressure readings in patients with cardiovascular 

conditions and diabetes, checking proper inhaler technique in patients with asthma, assessing 

behavioural risk factors and care planning to practice characteristics.90-94 Collectively, these studies 

suggest that it is indeed important to consider the influence of practitioner characteristics such as 

gender,87 training,86 workload,84, 86, 89 and compensation arrangements85 as well as practice 

characteristics such as staffing patterns95 and location.84, 90, 94 However, the approach to 

understanding the influence of practitioner and practice characteristics has been rather piecemeal and 
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notably lacking on outcomes that matter to older people – maintenance of independence and quality 

of life.  

 

1.3.3 Conceptual framework of the thesis 

The conceptual framework underpinning this investigation is shown in Figure 1.1. A key message 

that can be drawn from how theoretical perspectives in the medical practice variation literature have 

developed over the past decades is that patient encounters are embedded in multiple contextual levels 

that are likely to influence the processes and outcomes of care. The main actors depicted in Figure 

1.1 are patients, practitioners, practices, and the health system. Drawing from the sociological model 

of medical practice variations,77 both patients and GPs sit in the centre of the conceptual framework, 

and their interaction during the medical encounter is depicted by two-way lines (micro level decision-

making). Some examples of characteristics that shape the individual practice styles of GPs, and the 

health status needs and preferences of patients, are provided in Figure 1.1. Encounters are embedded 

in the context of the practice, which may influence the expression of GPs’ practice styles, as 

suggested by the constraints-driven approach to understanding medical practice variations.76 The 

manner by which practices operate may be characterised by health systems factors including methods 

of payment for services delivered and incentives tied to performance of specific activities; this is 

represented by the dashed lines separating the practice and health systems context.  

 

In view of all that has been discussed so far, this thesis addresses the research question:  

 

Do enrolled older patients’ health care use, functional ability, and quality of life differ according to 

GP and practice characteristics in New Zealand and the Netherlands? 

 

This overall goal is addressed by the following specific objectives: 

(1) Identify intervention components that contribute to benefits in older people; 

(2) Describe the types of practices that have proactive processes in place;  
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(3) Identify GP and practice characteristics associated with ambulatory sensitive hospitalisations 

of older people in New Zealand; 

(4) Examining consistency of associations between characteristics of GPs and practices and 

unplanned hospitalisations of older people in New Zealand and the Netherlands; and  

(5) Examining consistency of associations between characteristics of GPs and practices and 

patient-reported outcomes (functional ability and quality of life) of older people in New 

Zealand and the Netherlands. 

The third to fifth objectives will be addressed using data from two previously-conducted cluster 

randomised controlled trials.  
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Figure 1.1 Conceptual framework of this thesis 

 

Practice 
e.g., Location    Number of physicians   Practice 

activities     Size and composition of practice population 

Health system 
e.g., Funding arrangement   Total expenditure                     

Scope of services   Workforce supply and composition 

Patient 
e.g., Age   Gender   Medications 
Social support   Lifestyle choices 

GP 
e.g., Age   Gender    Training   

Experience   Position 



11 

Chapter 2   
Primary care interventions to improve health outcomes of older people 
 

This chapter is a systematic review of studies set in primary care aiming to improve functional ability 

and quality of life of older people (manuscript in preparation). The first section describes the context 

for conducting the review. Methods for selecting studies, data abstraction, and analysis are presented 

in the second section. The third section reports the findings of the review, and the final section 

discusses implications on developing and evaluating intervention programmes that would benefit the 

older population. 

 

2.1 Background 

Reliable research evidence is one of the key elements of evidence-based decision making.96 With 

multimorbidity on the rise, particularly for older people,48, 97 the need to generate relevant evidence to 

guide management of older primary care patients37, 38, 98 and to use broader outcome measures that 

matter to older people38, 42, 98 is increasingly emphasised in the literature.  

 

Many intervention trials set in primary care have tested the effectiveness of preventive rather than 

disease-specific approaches to the care of older people, and numerous systematic reviews related to 

this topic have been published. Previous reviews often report effects according to the primary 

intervention focus or what is thought to be its active ingredient – for example, multidimensional 

assessment and subsequent management;56-58, 62 health promotion and disease prevention 

programmes;59, 60, 63 or preventive home visiting64, 99 – however, preventive strategies and 

intervention programmes typically include multiple intervention components to address diverse 

objectives for change. The presence of several potentially interacting intervention components is one 

of the dimensions of intervention complexity outlined in the Medical Research Council65 guidance. 
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Summarising evidence with sufficient detail to guide development of intervention programmes can be 

particularly challenging for complex interventions. As a case in point, reviews on preventive primary 

care interventions that focus on multidimensional assessment have found benefits, such as reduced 

admissions to hospitals and nursing homes,56 and better functional ability.56, 57, 62 In contrast, 

interventions that include multidimensional assessments as an intervention component but are 

primarily focused on a change in the setting of care delivery (preventive home visiting) or enabling 

patients to improve their health (health promotion and disease prevention programmes) have been 

less successful demonstrating consistent effects on health care use63, 99 and functioning.64, 99 This 

brings to the fore the importance of teasing out a specific intervention configuration that would most 

reliably yield positive health outcomes, but previous research has found it difficult to disentangle the 

unique effects of potentially interacting intervention components and features.59-61, 63, 64, 99 It is for this 

reason that we aimed to identify key components of primary care interventions that contribute to an 

effect on health care use, functional ability, and quality of life (QOL).  

 

2.2 Methods 

We performed a systematic review of randomised controlled trials that examined the effectiveness of 

preventive interventions for older people, delivered in the primary care or community setting, in 

decreasing hospitalisations and residential care placement, and improving functional ability and 

quality of life, compared with usual care.  

 

We conducted a search of studies published from 2009 to 2014 in PubMed, MEDLINE, Embase, 

Web of Science, CENTRAL, CINAHL, and the Cochrane Library using the terms preventive, 

interventions, and older people. The detailed search record is provided at the end of the thesis as 

Appendix A. The search resulted in 1,228 publications. Titles and abstracts were examined using a 

pre-defined eligibility criteria. We selected reports on intervention trials aimed at improving 

functional ability and QOL where: (1) the sample consisted mainly of people aged 65 and over; (2) 

the intervention was delivered in the primary care or community setting; and (3) the study had a 
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general focus, that is, it was not disease-specific. We excluded studies that (1) were not randomised 

controlled trials; (2) primarily a pharmacologic or psychological intervention; or (3) did not include 

admissions to hospital or residential care (referred to as health care use throughout the chapter), 

functional ability, or QOL as outcome measures. The initial screening yielded 62 eligible 

publications, and 22 studies from 23 publications remained for data extraction after examining full 

reports. Updates to October 2018 yielded 49 publications that consisted of reviews, disease-specific 

studies, and studies conducted in the hospital setting.   

 

Study characteristics extracted include sample population age, sample size, location of the 

intervention, duration of follow-up, description of intervention and control groups, outcomes and 

findings of the study. We differentiated interventions delivered in an integrated setting from 

standalone interventions: interventions that are integrated in the practice actively involve primary 

care practitioners in the programme, whereas involvement of the practice may be superficial, if at all, 

in standalone interventions.  

 

In order to examine the breadth of intervention components implemented, we used the intervention 

taxonomies of two Cochrane review groups: the Consumers and Communication group and the 

Effective Practice and Organisation of Care group. Interventions to influence how patients interact 

with clinicians, their practices, or amongst themselves (patient-focused interventions) fall under the 

scope of work of the Consumers and Communication group. The Effective Practice and Organisation 

of Care taxonomy, on the other hand, includes the following:  

(1) interventions to enhance professional practice (provider-focused interventions); 

(2) interventions to improve organisation and delivery of care (practice-focused interventions);  

(3) interventions related to payment of services, use of financial incentives or disincentives 

(financial interventions); and  

(4) use of regulations or laws to change service delivery (regulatory interventions).  
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First, studies were broadly categorised according to the domains of intervention components 

implemented, namely, patient-focused, provider-focused, practice-focused, financial, or regulatory 

domains. Multiple classification was allowed. Four reviewers then independently coded intervention 

components of the 22 studies included for review. Our intervention coding form had a total of 77 

possible intervention components described in Supplementary Table 2.1. Differences in intervention 

components identified were resolved by consensus.  

 

Studies that reported significantly fewer admissions to hospital or nursing home, better functioning, 

or higher QOL in favour of the intervention group at any time point or in subgroup analyses were 

coded as having an intervention benefit to the respective outcome. For each intervention component, 

we compared the number of studies that reported an intervention benefit, to those that found no 

significant difference between groups, and those that found a significant difference in favour of the 

control group. Patterns of intervention effects across studies were considered to be generally 

beneficial if the number of studies that reported an intervention benefit exceeded the sum of the 

number of studies that reported nil effects or effects favouring controls.  

 

Tools from the Cochrane Handbook of Systematic Reviews of Intervention were used for assessing 

risk of bias and quality of evidence (Grading of Recommendations Assessment, Development and 

Evaluation or GRADE).100 Stata 12.0 and Microsoft Excel were used for overall management of data 

and analysis. 

 

2.3 Results 

Table 2.1 presents the characteristics of 22 studies (total of 23 reports) included in the review. Most 

studies were conducted in Europe and North America. The median sample size of included studies 

was 460 (IQR 312 to 754), and the median duration of follow-up was 13.5 months (IQR 6.0 to 23.5). 

Most studies were standalone interventions (17 of 22 studies). Many studies included a mix of 

patient-, provider-, and practice-focused intervention components. None of the studies used 
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regulatory interventions such as changes to professional licensure or medical liability. Of the three 

outcomes of interest for this review, functional ability was more frequently reported (17 studies).  

 

Table 2.1 Characteristics of studies included in the review (n=22) 

 
Study characteristics Number of studies 
Country  
   US 5 
   Canada 2 
   Denmark 2 
   Germany 2 
   Netherlands 2 
   Taiwan 2 
   China 1 
   Finland 1 
   Japan 1 
   New Zealand 1 
   Spain 1 
   Sweden 1 
   Switzerland 1 
Sample size, median (IQR) a 460 (312 to 754) 
Months follow-up, median (IQR) a 14 (6 to 24) 
Intervention setting   
   Standalone 17 
   Integrated 5 
Intervention domains b   
   Patient 16 
   Practice 18 
   Provider 20 
   Financial 5 
   Regulation 0 
Outcomes of interest b   
   Health care use 12 
   Functional ability 17 
   Quality of life 14 

 
a IQR – interquartile range, b Multiple classification allowed 
 
 

Overall, studies included in the review were assessed to have low to moderate risk of bias (Figure 

2.1). Across the risk assessment domains, incomplete outcome data had the largest proportion of 

studies categorised as high risk. The median attrition rate of included studies was 18% (IQR 12% to 

25%).  
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Figure 2.1 Risk of bias in studies included in the review (n=22) 

 

When Cochrane intervention taxonomies were used to code study interventions, reviewed studies 

included 35 of 77 possible intervention components. Supplementary Table 2.1 shows the number of 

studies that included a specific intervention component. The five most commonly coded intervention 

components were changes to the setting or site of service delivery (15 studies), revision of 

professional roles (15 studies), patient education (13 studies), individual self-help of patients (13 

studies), and skills training of patients (12 studies). 

 

2.3.1 Difference in any outcome 

Overall, 13 of 22 studies included in the review reported an intervention benefit to health care use, 

functional ability, or quality of life. Compared to interventions that are integrated into the practice, 

standalone interventions more frequently found differences favouring the intervention group in any of 

the three outcomes of interest for this review (11 of 17 standalone versus 2 of 5 integrated 

interventions). Nineteen studies included intervention components in at least two domains (patient-

focused, provider-focused, practice-focused, or financial); many of these multi-domain studies found 

positive intervention effects on outcomes (12 of 19 studies). Intervention effects on outcomes 

according to intervention domains are summarised in Table 2.2.  

 



17 

Table 2.2 Summary of intervention effect on outcomes according to intervention domains 

 

Outcome Intervention 
domain 

Not an 
intervention 
component 

 Intervention 
benefit 

Nil effect     
or favours 

control 
Total 

Health care use  
(n=12) 

Patient-focused 5 2 5 7 
Provider-focused 0 5 7 12 
Practice-focused 1 4 7 11 
Financial 9 0 3 3 

Functional ability 
(n=17) 

Patient-focused 5 7 5 12 
Provider-focused 1 8 8 16 
Practice-focused 2 7 8 15 
Financial 12 3 2 5 

Quality of life 
(n=14) 

Patient-focused 3 5 6 11 
Provider-focused 2 5 7 12 
Practice-focused 3 4 7 11 
Financial 9 2 3 5 

 

The number of specific intervention components coded were similar in studies that reported 

intervention benefits (mean 7.2 intervention components, SD 3.4) and those that failed to demonstrate 

an intervention benefit to any of the outcomes (mean 8.6 intervention components, SD 5.7).  

 

Details about the primary intervention and effects on outcomes are provided in Supplementary Table 

2.2 for health care use, Supplementary Table 2.3 for functional ability, and Supplementary Table 2.4 

for quality of life at the end of this chapter. Table 2.3 summarises intervention effects on outcomes 

according to intervention components. None of the intervention components showed a clear pattern of 

benefit across outcomes: the number of successful studies were mostly offset by the number of 

studies that reported nil effects or effects favouring control.   

 

2.3.2 Difference in health care use  

In studies that examined health care use as an outcome (12 studies), five studies reported differences 

favouring the intervention. Table 2.2 in the preceding subsection shows that all five successful studies 

included provider-focused interventions and 4 of 5 successful studies included practice-focused 

interventions.  
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Hospital admissions were examined in eight health care use studies, only two of which demonstrated 

benefits to hospitalisations. Effects on hospital admissions according to specific intervention 

components were generally nil or favouring control (Table 2.3). 

 

Nursing home admissions were examined in seven health care use studies – three of these studies 

found effects favouring the intervention. As shown in Table 2.3, effects on nursing home admissions 

according to specific intervention components were also generally nil or favouring control, but there 

was a pattern of intervention benefit to nursing home admissions in studies that held educational 

meetings for health professionals other than physicians (2 of 3 studies). The two studies that included 

educational meetings for home visitors – as the primary intervention of an educational programme101 

or as an intervention component of a preventive in-home assessment programme102 – found a lower 

risk of nursing home admissions in intervention participants. The study that included educational 

meetings as an intervention component of a preventive home visiting programme failed to 

demonstrate an effect on time to nursing home placement over an 18-month period.103  

 

2.3.3 Difference in functional ability  

In studies that examined functional ability (17 studies), a positive intervention effect was reported by 

eight studies. Table 2.2 in page 17 shows that successful studies mostly included patient-focused 

interventions (7 of 8 studies), provider-focused interventions (8 of 8 studies), and practice-focused 

interventions (7 of 8 studies).  

 

When effects in function were examined according to specific intervention components, the number 

of successful studies were mostly offset by the number of studies that reported nil effects or effects 

favouring control (Table 2.3), but effects generally favouring the intervention were observed in 

studies that provided new clinical information to health professionals other than physicians (6 of 10 

studies) and held educational meetings for physicians (2 of 2 studies). Functional benefits reported in 

studies that provided new clinical information include decreased risk of disability development104 or 
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disability progression;105 fewer difficulties in performing ADLs106, 107 or IADLs;107 and improvement 

in frailty risk108 or mobility.109 The two studies that held educational meetings for physicians found 

that intervention participants were less likely to develop disability.101, 104  

 

2.3.4 Difference in quality of life 

In studies that examined quality of life (14 studies), a difference favouring the intervention was 

reported by five studies. All five successful studies included patient-focused and provider focused 

interventions, and 4 of 5 included practice-focused interventions (Table 2.2).  

 

As shown in Table 2.3, there was no clear pattern of intervention benefit to QOL according to 

specific intervention components, but studies that included a patient-held medical record as an 

intervention component generally found effects favouring the intervention (2 of 3 studies). 

Intervention participants of a health risk appraisal programme, who received reports containing 

individually tailored information and recommendations, were less likely to rate their health poorly.104 

The behavioural and home modification programme found improved EuroQOL Visual Analogue 

Scale scores on follow-up in intervention participants, who were given a health passport.107 The study 

that left a card outlining nurses’ interventions and tasks for the patient as an intervention component 

of a preventive primary care outreach failed to demonstrate an effect.110  
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Table 2.3 Summary of intervention effects on hospital admissions, nursing home admissions, functional ability, or quality of life according to 35 
intervention components 

 

Intervention component 
Hospital admission a 

 
Nursing home admission a 

 
Functional ability a 

 
Quality of life a 

 
Ben b Nil Con b Ben b Nil Con b Ben b,c Nil Con b Ben b Nil Con b 

Patient-focused domain 
             

   Counselling 1 
 

111 

1 
 

112 

0 1 
 

108 

0 0 3 
 

106-108 

3 
 

111, 113, 

114 

0 3 
 

107, 115, 

116 

4 
 

106, 111, 

113, 117 

0 

   Patient education 1 
 

111 

3 
 

104, 110, 

112 

0 1 
 

108 

2 
 

104, 110 

0 5 
 

104, 106-

108, 118, 

119 

4 
 

110, 111, 

113, 114 

0 5 
 

104, 107, 

115, 116, 

119 

5 
 

106, 110, 

111, 113, 

117 

0 

   Patient reminder systems 0 1 
 

110 

0 0 1 
 

110 

0 0 1 
 

110 

0 0 1 
 

110 

0 

   Skills training 1 
 

111 

2 
 

110, 112 

0 1 
 

108 

1 
 

110 

0 4 
 

106-108, 

118, 119 

4 
 

110, 111, 

113, 114 

0 4 
 

107, 115, 

116, 119 

5 
 

106, 110, 

111, 113, 

117 

0 

   Exercise programme,   
   actual 

0 1 
 

112 

0 0 0 0 1 
 

109 

1 
 

113 

0 0 1 
 

113 

0 

   Exercise prescription 0 0 0 0 0 0 1 
 

109 

0 0 0 0 0 
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Intervention component 
Hospital admission a 

 
Nursing home admission a 

 
Functional ability a 

 
Quality of life a 

 
Ben b Nil Con b Ben b Nil Con b Ben b,c Nil Con b Ben b Nil Con b 

   Discussion 0 2 
 

110, 120 

0 0 1 
 

110 

0 1 
 

106 

3 
 

110, 114, 

120 

0 0 3 
 

106, 110, 

120 

0 

   Negotiation or decision    
   making 

0 2 
 

110, 120 

0 0 1 
 

110 

0 0 3 
 

110, 114, 

120 

0 0 2 
 

110, 120 

0 

   Patient-held medical   
   record 

0 2 
 

104, 110 

0 0 2 
 

104, 110 

0 2 
 

104, 107 

1 
 

110 

0 2 
 

104, 107 

1 
 

110 

0 

   Peer support 0 0 0 0 0 0 0 1 
 

113 

0 0 1 
 

113 

0 

   Individual self-help 1 
 

111 

3 
 

104, 110, 

112 

0 1 
 

108 

2 
 

104, 110 

0 5 
 

104, 106-

108, 118, 

119 

4 
 

110, 111, 

113, 114 

0 5 
 

104, 107, 

115, 116, 

119 

5 
 

106, 110, 

111, 113, 

117 

0 

   Family or carer support 0 1 
 

110 

0 0 1 
 

110 

1 
 

105 

2 
 

105, 106 

2 
 

110, 114 

0 0 2 
 

106, 110 

0 

Provider-focused domain 
 

            

   Educational materials,  
   physicians 

0 1 
 

104 

0 0 1 
 

104 

0 1 
 

104 

0 0 1 
 

104 

0 0 

   Educational meetings,  
   physicians 

0 1 
 

104 

0 1 
 

101 

1 
 

104 

0 2 
 

101, 104 

0 0 1 
 

104 

0 0 
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Intervention component 
Hospital admission a 

 
Nursing home admission a 

 
Functional ability a 

 
Quality of life a 

 
Ben b Nil Con b Ben b Nil Con b Ben b,c Nil Con b Ben b Nil Con b 

   New clinical information,     
   physicians 

1 
 

111 

2 
 

104, 110 

0 2 
 

102, 108 

2 
 

104, 110 

0 4 
 

104, 106, 

108, 109 

4 
 

110, 111, 

114, 121 

0 1 
 

104 

3 
 

106, 110, 

111 

0 

   Audit and feedback,  
   physicians 

1 
 

122 

0 0 0 0 0 0 
 

1 
 

122 

0 0 1 
 

122 

0 

   Educational meetings,  
   HPs other than physicians 

1 
 

111 

0 1 
103 

2 
 

101, 102 

1 
 

103 

0 3 
 

101, 106, 

118, 119 

3 
 

103, 111, 

121 

0 3 
 

115, 116, 

119 

3 
 

103, 106, 

111 

0 

   New clinical information,  
   HPs other than physicians 

1 
 

111 

2 
 

104, 110 

1 
 

103 

2 
 

102, 108 

3 
 

103, 104, 

110 

1 
 

105 

6 
 

104-109 

4 
 

103, 110, 

111, 114 

0 2 
 

104, 107 

4 
 

103, 106, 

110, 111 

0 

   Audit and feedback, HPs  
   other than physicians 

1 
 

122 

1 
 

120 

0 0 0 0 1 
 

106 

2 
 

120, 122 

0 0 
 

3 
 

106, 120, 

122 

0 

   Reminders, HPs other  
   than physicians 

0 1 
 

110 

0 0 1 
 

110 

0 0 1 
 

110 

0 0 
 

1 
 

110 

0 

   Educational meetings,  
   unspecified HPs 

0 1 
 

112 

1 
 

123 

0 0 0 0 1 
 

123 

0 0 1 
 

123 

0 

   New clinical information,  
   unspecified HPs 

0 1 
 

112 

1 
 

123 

0 0 0 0 1 
 

123 

0 0 1 
 

123 

0 

   Reminders, unspecified     
   HPs 

0 0 1 
 

123 

0 0 0 0 1 
 

123 

0 0 1 
 

123 

0 
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Intervention component 
Hospital admission a 

 
Nursing home admission a 

 
Functional ability a 

 
Quality of life a 

 
Ben b Nil Con b Ben b Nil Con b Ben b,c Nil Con b Ben b Nil Con b 

Practice-focused domain 
 

            

   Revision of professional  
   roles 

1 
 

111 

4 
 

104, 110, 

112, 120 

2 
 

103, 123 

2 
 

102, 108 

3 
 

103, 104, 

110 

1 
 

105 

6 
 

104-106, 

108, 109, 

118, 119 

7 
 

103, 105, 

110, 111, 

114, 120, 

121, 123 

0 2 
 

104, 119 

6 
 

103, 106, 

110, 111, 

120, 123 

0 

   Clinical multidisciplinary  
   teams 

1 
 

122 

3 
 

110, 112, 

120 

0 0 1 
 

110 

0 2 
 

109, 118, 

119 

4 
 

110, 114, 

120, 122 

0 1 
 

119 

3 
 

110, 120, 

122 

0 

   Formal integration of  
   services 

1 
 

122 

1 
 

120 

0 0 0 0 0 2 
 

120, 122 

0 0 
 

2 
 

120, 122 

0 

   Skill mix changes 1 
 

122 

2 
 

110, 120 

0 0 1 
 

110 

0 1 
 

106 

4 
 

110, 114, 

120, 122 

0 0 4 
 

106, 110, 

120, 122 

0 

   Continuity of care 1 
 

122 

2 
 

110, 120 

0 0 1 
 

110 

0 1 
 

106 

4 
 

110, 114, 

120, 122 

0 0 4 
 

106, 110, 

120, 122 

0 

   Communication and case  
   discussion, distant health  
   professionals 
 

0 1 
 

110 

0 0 1 
 

110 

0 0 1 
 

110 

0 0 1 
 

110 

0 
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Intervention component 
Hospital admission a 

 
Nursing home admission a 

 
Functional ability a 

 
Quality of life a 

 
Ben b Nil Con b Ben b Nil Con b Ben b,c Nil Con b Ben b Nil Con b 

   Changes to the setting or   
   site of service delivery 

2 
 

111, 122 

4 
 

104, 110, 

112, 120 

1 
 

103 

2 
 

102, 108 

3 
 

103, 104, 

110 

1 
 

105 

6 
 

104-108, 

118, 119 

6 
 

103, 110, 

111, 114, 

120, 122 

0 4 
 

104, 107, 

116, 119 

6 
 

103, 106, 

110, 111, 

120, 122 

0 

   Changes in medical   
   records systems 

0 1 
 

112 

0 0 0 
 

0 0 0 0 0 0 0 

Financial domain 
 

            

   Fee-for-service 0 1 
 

120 

0 0 0 0 1 
 

106 

1 
 

120 

0 0 2 
 

106, 120 

0 

   Capitation 0 2 
 

110, 120 

0 0 1 
 

110 

0 0 2 
 

110, 120 

0 0 2 
 

110, 120 

0 

   Provider incentives 0 3 
 

104, 110, 

120 

0 0 2 
 

104, 110 

0 2 
 

104, 106 

2 
 

110, 120 

0 1 
 

104 

3 
 

106, 110, 

120 

0 

   Patient grant or  
   allowance 

0 0 0 0 0 0 1 
 

107 

0 0 1 
 

107 

0 
 

0 

 
a Intervention benefit defined as fewer admissions to hospital or nursing home, better functioning, and higher QOL 
 
b Ben – intervention benefit, Con – effect favouring control  
 

c Number of citations may exceed the number of studies due to separate publications on short-term and long-term outcomes by Gustafsson et al. 118, 119  
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2.3.5 Meta-analysis on functional ability 

The three preceding subsections unpacked the summary table in page 17 (Table 2.2) by reporting 

patterns of intervention effects according to specific intervention components included in studies. 

Table 2.2 also showed that the effect of all intervention domains on health care use, functional ability, 

and quality of life were generally nil or favouring control, with two exceptions: positive intervention 

effects on functional ability were observed in studies that included patient-focused interventions and 

financial interventions. This subsection presents effect sizes from 10 of 17 studies that reported 

intervention effects on functional ability and provided sufficient information to calculate standardised 

mean differences (Figure 2.2).  

 

Effect sizes in Figure 2.2 are grouped according reported outcomes: continuous or dichotomous. 

Standardised effect sizes ranged from -0.16 to 0.63 for continuous outcomes and 0.00 to 0.66 for 

dichotomous outcomes. Only two studies reported moderately large effects (effect sizes greater than 

0.50).107, 121 Greater declines in ADL difficulties (effect size 0.63, CI -0.68 to 1.93) and IADL 

difficulties (effect size 0.63, CI -0.67 to 1.93) on 6-month follow-up were observed in the behavioural 

and home modification programme.107 The comprehensive geriatric assessment programme found 

that improvement in ADLs over 6 months was more likely in intervention participants (effect size 

0.66, -0.24 to 1.55).121 Overall, there is moderate quality evidence on functional ability based on the 

exclusion of non-RCTs, relatively consistent size and precision of effect estimates, sample sizes of 

studies, and concerns regarding risk of attrition bias.  

 

Pooled effect sizes for studies measuring similar constructs are represented as diamonds in Figure 

2.2. The largest combined estimate was for the three studies that reported effects on ADLs as a 

continuous outcome (effect size 0.16, CI 0.02 to 0.30). This combined result includes the short-term 

effect of the behavioural and home modification programme which had a wide confidence interval107 

and the self-management programme where 45% of the sample was lost to follow-up (high risk of 

attrition bias).106 The functional outcomes of three studies that did not include intervention  
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Figure 2.2 Effect of preventive primary care interventions for older people on functional ability (n=10) 
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components under the patient domain101, 103, 121 were not sufficiently similar to calculate a pooled 

estimate. 

 

2.4 Discussion 

We sought to identify the key components of successful interventions for older people set in primary 

care. We found that many of the multi-domain studies reported positive effects on outcomes, but 

none of the intervention components showed a clear pattern of benefit. 

 

Prior research suggests that that multidimensionality may contribute to intervention effectiveness,119 

and the finding that studies including a mix of intervention components from the patient, provider, 

and practice domains tended to report intervention benefits supports this claim. Our results somewhat 

differs from the findings of a recent Cochrane review of primary care and community-based 

interventions for multimorbid patients, which suggests that predominantly organisational 

interventions appear to be more effective than predominantly patient-focused ones.61 A key 

difference is that we allowed multiple classification of studies to intervention domains as we were 

interested in breadth, whereas the Cochrane review’s dichotomisation of studies highlights the 

intervention focus. Overall, this echoes prior suggestions that in designing and evaluating 

intervention programmes, it is important to think about the background intervention components that 

support the primary intervention element.65, 66  

 

When we attempted to identify which of the specific intervention components may be contributing to 

positive outcomes, we did not find a clear pattern of benefit on any of the components examined. 

This is broadly consistent with previous reviews of multicomponent, preventive intervention trials 

that have also reported nil or mixed effects on function,58-60 QOL,58, 61 hospital admissions,61, 62 and 

nursing home admissions.62, 63 In the present review, the largest gap between the number of 

successful versus unsuccessful studies was in functional ability, more specifically, in trials providing 

new clinical information to health professionals other than physicians. However, studies included in 
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the meta-analysis reported consistently small effect sizes across functional outcomes apart from two 

studies that had brief lengths of follow-up and wide confidence intervals.107, 121 That is, regardless of 

specific intervention components, preventive primary care interventions do not appear to have 

substantial effects in functioning based on moderate quality evidence. Questions remain as to why 

programmes and strategies focused on the practice and organisation of primary care have 

demonstrated limited success in improving older people’s outcomes – it is possible that the scope for 

outcome improvement is not as large as we expect given the current standard of routine care. As we 

further explore ways to improve care of older people through primary care, capturing the level of 

satisfaction of patients and providers or including process indicators to evaluate intervention fidelity 

may help situate intervention effects or the lack thereof.  

 

2.5 Chapter conclusion 

This systematic review found that studies on interventions that include components spanning multiple 

domains tend to report positive effects on outcomes. Functional benefits may be observed when new 

clinical information is provided to health professionals other than physicians, but it remains unclear 

what specific intervention components should be included for interventions to positively influence 

older people’s health outcomes.  
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2.6 Supplementary tables 

 
Supplementary Table 2.1 Description a and number of studies including intervention components (n=77) 

 
Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

Patient-focused domain (12 unique) Interventions to influence how patients interact with clinicians 
and their practices or amongst themselves 
 

  

     Counselling c [CCCRG merged] Counselling: medication or genetic or diet 
counselling; cognitive behavioural counselling for coping 
Interview: motivational interview/therapy; consultation 
process 
LP 

10 
 

106-108, 111-117 

     Patient education c [CCCRG merged] Health promotion: participation in 
screening programs; smoking cessation; vaccination 
programs; heart programs; healthy behaviour change 
Information provision: about trial participation; about choices; 
patient-specific details; about available health services; 
genetic risk assessment 
Instruction: about treatment; about medication; on discharge; 
prescriptions for screening  
Consumer education: about disease/condition; about 
treatment/procedure; about risk reduction; sex education 
LP 

13 
 

104, 106-108, 110-119 

     Patient reminder systems [CCCRG] Reminder systems directed to the consumer: to 
attend screening; to have vaccination; to keep appointments; 
to take medication 
LP 

1 
 

110
 

     Skills training [CCCRG] Skills training: information use; relaxation 
techniques; self-examination methods; communication skills; 
self-care skills 
LP 

12 
 

106-108, 110-119 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Exercise programme, actual d [CCCRG separated] Falls under healthy behaviour change > 
health promotion > patient education 
LP 

3 
 

109, 112, 113 

     Exercise prescription d [CCCRG separated] Falls under instruction > patient 
education 
LP 

1 
 

109 

     Discussion [CCCRG] Individual or group discussion 4 
 

106, 110, 114, 120 

     Negotiation or decision making [CCCRG] Negotiation or decision making: care plans; goal 
setting; compliance contracts; informed consent; shared 
decision making 
LP 

3 
 

110, 114, 120 

     Patient-held medical record [CCCRG] Patient-held medical record: health card or booklet; 
information sheet specific to particular patient;  recording of 
consultation; patient summaries; medication record 
LP 

3 
 

104, 107, 110 

     Peer support [CCCRG] Peer support: self-help groups; learning together; 
sharing experiences; group education; group visits; buddy 
systems 
LP 

1 
 

113 

     Individual self-help [CCCRG] Individual self-help: individual self-help; lay help; 
self-management learning by oneself 
LP 

13 
 

104, 106-108, 110-119 

     Family or carer support [CCCRG] Support: family teamwork; presence of family 
member, carer or other person during education session, 
or consultation, or treatment, in support of patient 
LP 

4 
 

105, 106, 110, 114 

Provider-focused domain (10 unique) e Interventions to enhance professional practice 
LP 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Educational materials, physicians [EPOC] Distribution of educational materials. Distribution of 
published or printed recommendations for clinical care, 
including clinical practice guidelines, audio-visual materials 
and electronic publications. The materials may have been 
delivered personally or through mass mailings. 
LP 

1 
 

104 

      Educational meetings, physicians [EPOC] Educational meetings. Health care providers who 
have participated in conferences, lectures, workshops or 
traineeships. 
LP 

2 
 

101, 104 

     Local consensus processes, physicians [EPOC] Local consensus processes. Inclusion of participating 
providers in discussion to ensure that they agreed that the 
chosen clinical problem was important and the approach to 
managing the problem was appropriate. 
LP 

0 

     Educational outreach visits, physicians [EPOC] Educational outreach visits. Use of a trained person 
who met with providers in their practice settings to give 
information with the intent of changing the provider’s 
practice. The information given may have included feedback 
on the performance of the provider(s). 
LP 

0 

     Local opinion leaders, physicians [EPOC] Local opinion leaders. Use of providers nominated by 
their colleagues as ‘educationally influential’. The 
investigators must have explicitly stated that their colleagues 
identified the opinion leaders. 
LP 

0 

     New clinical information, physicians [EPOC] Patient mediated interventions. New clinical 
information (not previously available) collected directly from 
patients and given to the provider e.g. depression scores from 
an instrument. 
LP 

9 
 

102, 104, 106, 108-111, 

114, 121 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Audit and feedback, physicians [EPOC] Audit and feedback. Any summary of clinical 
performance of health care over a specified period of time. 
The summary may also have included recommendations for 
clinical action. The information may have been obtained from 
medical records, computerised databases, or observations 
from patients. 
LP 

1 
 

122 

     Reminders, physicians [EPOC] Reminders. Patient or encounter specific information, 
provided verbally, on paper or on a computer screen, which is 
designed or intended to prompt a health professional to recall 
information. This would usually be encountered through their 
general education; in the medical records or through 
interactions with peers, and so remind them to perform or 
avoid some action to aid individual patient care. Computer 
aided decision support and drugs dosage are included. 
LP 

0 

     Marketing, physicians [EPOC] Marketing. Use of personal interviewing, group 
discussion (‘focus groups’), or a survey of targeted providers 
to identify barriers to change and subsequent design of an 
intervention that addresses identified barriers. 
LP 

0 

     Mass media, physicians [EPOC] Mass media (i) varied use of communication that 
reached great numbers of people including television, radio, 
newspapers, posters, leaflets, and booklets, alone or in 
conjunction with other interventions; (ii) targeted at the 
population level. 
LP 

0 

     Educational materials, HPs other than physicians [EPOC] Distribution of educational materials. Distribution of 
published or printed recommendations for clinical care, 
including clinical practice guidelines, audio-visual materials 
and electronic publications. The materials may have been 
delivered personally or through mass mailings. 
LP 

0 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Educational meetings, HPs other than physicians [EPOC] Educational meetings. Health care providers who 
have participated in conferences, lectures, workshops or 
traineeships. 
LP 

9 
 

101-103, 106, 111, 115, 

116, 118, 119, 121 

     Local consensus processes, HPs other than physicians [EPOC] Local consensus processes. Inclusion of participating 
providers in discussion to ensure that they agreed that the 
chosen clinical problem was important and the approach to 
managing the problem was appropriate. 
LP 

0 

     Educational outreach visits, HPs other than physicians [EPOC] Educational outreach visits. Use of a trained person 
who met with providers in their practice settings to give 
information with the intent of changing the provider’s 
practice. The information given may have included feedback 
on the performance of the provider(s). 
LP 

0 

     Local opinion leaders, HPs other than physicians [EPOC] Local opinion leaders. Use of providers nominated by 
their colleagues as ‘educationally influential’. The 
investigators must have explicitly stated that their colleagues 
identified the opinion leaders. 
LP 

0 

     New clinical information, HPs other than physicians [EPOC] Patient mediated interventions. New clinical 
information (not previously available) collected directly from 
patients and given to the provider e.g. depression scores from 
an instrument. 
LP 

11 
 

102-111, 114 

     Audit and feedback, HPs other than physicians [EPOC] Audit and feedback. Any summary of clinical 
performance of health care over a specified period of time. 
The summary may also have included recommendations for 
clinical action. The information may have been obtained from 
medical records, computerised databases, or observations 
from patients. 
LP 

3 
 

106, 120, 122 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Reminders, HPs other than physicians [EPOC] Reminders. Patient or encounter specific information, 
provided verbally, on paper or on a computer screen, which is 
designed or intended to prompt a health professional to recall 
information. This would usually be encountered through their 
general education; in the medical records or through 
interactions with peers, and so remind them to perform or 
avoid some action to aid individual patient care. Computer 
aided decision support and drugs dosage are included. 
LP 

1 
 

110 

     Marketing, HPs other than physicians [EPOC] Marketing. Use of personal interviewing, group 
discussion (‘focus groups’), or a survey of targeted providers 
to identify barriers to change and subsequent design of an 
intervention that addresses identified barriers. 
LP 

0 

     Mass media, HPs other than physicians [EPOC] Mass media (i) varied use of communication that 
reached great numbers of people including television, radio, 
newspapers, posters, leaflets, and booklets, alone or in 
conjunction with other interventions; (ii) targeted at the 
population level. 
LP 

0 

     Educational materials, unspecified HPs [EPOC] Distribution of educational materials. Distribution of 
published or printed recommendations for clinical care, 
including clinical practice guidelines, audio-visual materials 
and electronic publications. The materials may have been 
delivered personally or through mass mailings. 
LP 

0 

     Educational meetings, unspecified HPs [EPOC] Educational meetings. Health care providers who 
have participated in conferences, lectures, workshops or 
traineeships. 
LP 

2 
 

112, 123 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Local consensus processes, unspecified HPs [EPOC] Local consensus processes. Inclusion of participating 
providers in discussion to ensure that they agreed that the 
chosen clinical problem was important and the approach to 
managing the problem was appropriate. 
LP 

0 

     Educational outreach visits, unspecified HPs [EPOC] Educational outreach visits. Use of a trained person 
who met with providers in their practice settings to give 
information with the intent of changing the provider’s 
practice. The information given may have included feedback 
on the performance of the provider(s). 
LP 

0 

     Local opinion leaders, unspecified HPs [EPOC] Local opinion leaders. Use of providers nominated by 
their colleagues as ‘educationally influential’. The 
investigators must have explicitly stated that their colleagues 
identified the opinion leaders. 
LP 

0 

     New clinical information, unspecified HPs [EPOC] Patient mediated interventions. New clinical 
information (not previously available) collected directly from 
patients and given to the provider e.g. depression scores from 
an instrument. 
LP 

2 
 

112, 123 

     Audit and feedback, unspecified HPs [EPOC] Audit and feedback. Any summary of clinical 
performance of health care over a specified period of time. 
The summary may also have included recommendations for 
clinical action. The information may have been obtained from 
medical records, computerised databases, or observations 
from patients. 
LP 

0 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Reminders, unspecified HPs [EPOC] Reminders. Patient or encounter specific information, 
provided verbally, on paper or on a computer screen, which is 
designed or intended to prompt a health professional to recall 
information. This would usually be encountered through their 
general education; in the medical records or through 
interactions with peers, and so remind them to perform or 
avoid some action to aid individual patient care. Computer 
aided decision support and drugs dosage are included. 
LP 

1 
 

123 

     Marketing, unspecified HPs [EPOC] Marketing. Use of personal interviewing, group 
discussion (‘focus groups’), or a survey of targeted providers 
to identify barriers to change and subsequent design of an 
intervention that addresses identified barriers. 
LP 

0 

     Mass media, unspecified HPs [EPOC] Mass media (i) varied use of communication that 
reached great numbers of people including television, radio, 
newspapers, posters, leaflets, and booklets, alone or in 
conjunction with other interventions; (ii) targeted at the 
population level. 
LP 

0 

Practice-focused domain (16 unique) Interventions to improve organisation and delivery of care 
 

  

     Revision of professional roles  [EPOC] Revision of professional roles. Also known as 
‘professional substitution’, ‘boundary encroachment’ and 
includes the shifting of roles among health professionals. For 
example, nurse midwives providing obstetrical care; 
pharmacists providing drug counselling that was formerly 
provided by nurses and physicians; nutritionists providing 
nursing care; physical therapists providing nursing care. Also 
includes expansion of role to include new tasks. 
LP 

15 
 

102-106, 108-112, 114, 

118-121, 123 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Clinical multidisciplinary teams  [EPOC] Clinical multidisciplinary teams. Creation of a new 
team of health professionals of different disciplines or 
additions of new members to the team who work together to 
care for patients. 
LP 

7 
 

109, 110, 112, 114, 118-

120, 122 

     Formal integration of services [EPOC] Formal integration of services. Bringing together of 
services across sectors or teams or the organisation of services 
to bring all services together at one time also sometimes 
called ‘seamless care’ 
LP 

2 
 

120, 122 

     Skill mix changes [EPOC] Skill mix changes. Changes in numbers, types or 
qualifications of staff)  

5 
 

106, 110, 114, 120, 122 

     Continuity of care [EPOC] Continuity of care including one or many episodes of 
care for inpatients or outpatients. Arrangements for follow-up; 
Case management (including co-ordination of assessment, 
treatment and arrangement for referrals) 
LP 

5 
 

106, 110, 114, 120, 122 

     Improvement of provider satisfaction [EPOC] Satisfaction of providers with the conditions of work 
and the material and psychic rewards (e.g. interventions to 
‘boost morale’) 
LP 

0 

     Communication and case discussion,  
     distant health professionals 

[EPOC] Communication and case discussion between distant 
health professionals (e.g. telephone links; telemedicine; there 
is a television/video link between specialist and remote nurse 
practitioners) 
  

1 
 

110 

     Changes to the setting or site of service delivery [EPOC] Changes to the setting/site of service delivery (e.g. 
moving a family planning service from a hospital to a school)  

15 
 

102-108, 110-112, 114, 

116, 118-120, 122 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Changes in physical structure, facilities,  
     and equipment  

[EPOC] Changes in physical structure, facilities and 
equipment (e.g change of location of nursing stations, 
inclusion of equipment where technology in question is used 
in a wide range of problems and is not disease specific, for 
example an MRI scanner.) 
LP 

0 

     Changes in medical records systems  [EPOC] Changes in medical records systems (e.g. changing 
from paper to computerised records, patient tracking systems) 
LP 

1 
 

112 

     Quality monitoring mechanisms [EPOC] Presence and organisation of quality monitoring 
mechanisms 
LP 

0 

     Ownership, accreditation, and affiliation status  [EPOC] Ownership, accreditation, and affiliation status of 
hospitals and other facilities 
LP 

0 

     Staff organisation [EPOC] Staff organisation 
LP 

0 

     Mail order pharmacies  [EPOC] Mail order pharmacies (e.g. compared to traditional 
pharmacies) 
LP 

0 

     Patient suggestions and complaints   [EPOC] Presence and functioning of adequate mechanisms for 
dealing with patients’ suggestions and complaints 
LP 

0 

     Consumer participation  [EPOC] Consumer participation in governance of health care 
organisation 
LP 

0 

Financial domain (18 unique) Interventions related to payment of services, use of financial 
incentives or disincentives 
LP 

  

     Fee-for-service [EPOC] Fee-for-service (provider has been paid for number 
and type of service delivered) 
LP 

2 
 

106, 120 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Prepaid [EPOC] Prepaid (no other description) 
LP 

0 

     Capitation [EPOC] Capitation (provider was paid a set amount per 
patient for providing specific care) 
LP 

2 
 

110, 120 

     Provider salaried service  [EPOC] Provider salaried service (provider received basic 
salary for providing specific care) 
LP 

0 

     Prospective payment [EPOC] Prospective payment (provider was paid a fixed 
amount for health care in advance) 
LP 

0 

     Provider incentives [EPOC] Provider incentives (provider received direct or 
indirect financial reward or benefit for doing specific action)  

4 
 

104, 106, 110, 120 

     Institution incentives [EPOC] Institution incentives (institution or group of 
providers received direct or indirect financial rewards or 
benefits for doing specific action) 
LP 

0 

     Provider grant or allowance  [EPOC] Provider grant/allowance (provider received direct or 
indirect financial reward or benefit not tied to specific action) 
LP 

0 

     Institution grant or allowance [EPOC] Institution grant/allowance (institution or group of 
providers received direct or indirect financial reward or 
benefit not tied to specific action) 
LP 

0 

     Provider penalty [EPOC] Provider penalty (provider received direct or indirect 
financial penalty for inappropriate behaviour) 
LP 

0 

     Institution penalty [EPOC] Institution penalty (institution or group of providers 
received direct or indirect financial penalty for inappropriate 
behaviour) 
LP 

0 
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Intervention domain (number unique components) | 
Component name 

[Intervention framework] Component description Studies b 

     Formulary [EPOC] Formulary (added or removed from reimbursable 
available products) 
LP 

0 

     Premium [EPOC] Premium. Patient payment for health insurance. It is 
important to determine if the patient paid the entire premium, 
or if the patient’s employer paid some of it. This includes 
different types of insurance plans. 
LP 

0 

     Co-payment  [EPOC] Co-payment. Patient payment at the time of health 
care delivery in addition to health insurance e.g. in many 
insurance plans that cover prescription medications the patient 
may pay 5 dollars per prescription, with the rest covered by 
insurance. 
LP 

0 

     User fee [EPOC] User-fee. Patient payment at the time of health care 
delivery. 
LP 

0 

     Patient incentives [EPOC] Patient incentives. Patient received direct or indirect 
financial reward or benefit for doing or encouraging them to 
do specific action. 
LP 

0 

     Patient grant or allowance [EPOC] Patient grant/allowance. Patient received direct or 
indirect financial reward or benefit not tied to specific action. 
LP 

1 
 

107 

     Patient penalty [EPOC] Patient penalty. Patient received direct or indirect 
financial penalty for specified behaviour e.g. reimbursement 
limits on prescriptions. 
LP 

0 

Regulatory interventions [EPOC] Any intervention that aims to change health services 
delivery or costs by regulation or law. Includes changes in 
medical liability, management of patient complaints, peer 
review, licensure 
LP 

0 
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a  As described by the Cochrane Effective Practice and Organisation of Care (EPOC) group or Cochrane Consumers and Communication Review Group 
(CCCRG) unless otherwise stated 
 
b Number of studies including the specific intervention component; number of citations may exceed the number of studies due to separate publications on 
short-term and long-term outcomes by Gustafsson et al. 118, 119  
 

c Merged two or more intervention categories 
 

d Separately coded from other patient education interventions  
 

e Ten provider-focused intervention components were separately coded according to intervention recipients (physicians versus health professionals other 
than physicians versus unspecified health professionals); HPs – health professionals 
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Supplementary Table 2.2 Characteristics, intervention and comparison groups, measures, and key findings of studies that examined health care use 
(n=12) 

 
Study details Primary intervention  Key findings 
Chao et al. (2012)112  
 
China 60+ sample n=2,361 
intervention duration: 18 months 

Community-based health management compared 
to usual care 

[Hospital admissions] At the end of intervention, no 
significant difference in the number of hospital 
admissions in the preceding 6 months: mean (SD) 0.02 
(0.07) in health management group and 0.03(0.21) 
control group, p=0.360 
LP 

Dapp et al. (2011)104  
 
Germany 60+ sample n=2,580 
follow-up: 12 months  

Health risk appraisal for older people (HRA-O) 
program with group sessions or preventive home 
visits as reinforcement and GP training on HRA-
O risk identification and recommendations 
compared to usual care from trained GPs 
(control) and usual care from untrained GPs 
(comparison)   

[Hospital admissions] No significant difference on 
hospital admissions between intervention and control 
groups on 12-month follow-up 
LP 
[Nursing home admissions] No significant difference on 
nursing home admission between intervention and 
control groups on 12-month follow-up 
LP 

Frese et al. (2012)102  
 
Germany 70+ sample n=1,620 
mean follow-up: 74.4 months 

Preventive in-home CGA compared to usual 
general practitioner care 

[Nursing home admissions or death] Reduced mortality 
(20%) and lower risk of nursing home admission (22%) 
reported in abstract 
LP 
Participants who had an in-home assessment done were 
more likely to stay in the community in the follow-up 
period: risk of death or nursing home admission OR 
(CI)=0.80 (0.68-0.95) 
LP 

Hogg et al. (2009)120  
 
Canada 50+ sample n=241 
mean intervention duration: 14.9 
months 

Anticipatory and Preventive Team Care 
(APTCare) from a collaborative team composed 
of their physicians, 1 of 3 nurse practitioners 
(NPs), and a pharmacist compared to usual care 
from their family physicians 
LP 

[Hospital admissions] No significant difference in 
average number of hospital admissions from baseline to 
end of the intervention: between-group difference (CI) -
0.06 (-0.31 to 0.2), p=0.67  
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Study details Primary intervention  Key findings 
Imhof et al. (2012)111  
 
Switzerland 80+ sample n=461 
intervention duration: 9 months 
LP 

Health consultation program (HCP) with home 
visits and phone calls from advanced practice 
nurses compared to usual  

[Hospital admissions] Hospitalisations in intervention 
and control groups differed significantly over 9 months: 
RR=0.70, NNT=10.0, p=0.03 

Kono et al. (2012)105  
 
Japan 65+ sample n=323 
intervention duration: 24 months 

Preventive home visit program compared to 
usual care  

[Long-term care services, community and institutional] 
Between the 7th and 15th month of the intervention, use 
of community and institutional long-term care services 
was significantly higher in intervention participants 
compared to controls, but overall difference in the 2-
year follow-up period was not significant 
LP 

Monteserin et al. (2010)108  
 
Spain 75+ sample n=620 
follow-up: 18 months 

CGA and group sessions or individual 
educational session compared to usual care 

[Nursing home admissions, admission to home care 
programme, or death] Smaller proportion of participants 
at risk of frailty at baseline either died, were admitted to 
a nursing home or home care programme during the 
study: 16.3% in the intervention group and 28.4% in the 
control group, p=0.028 
LP 

Parsons et al. (2013)123  
 
New Zealand 65+ sample n=316 
follow-up: 1 and 4 months 

CGA using interRAI-HC compared to existing 
CGA (Support Needs Assessment)  

[Hospital admissions] More intervention participants 
admitted to hospital within the follow-up period: 39 in 
intervention group and 25 in control group, no further 
information on statistical significance 
LP 

Ploeg et al. (2010)110  
 
Canada 75+ sample n=719 
intervention duration: 12 months  

Provider initiated preventive primary care 
outreach compared to usual care 

[Hospital admissions] No significant difference in 
number of hospital admissions: mean (SD)=0.29 (0.66) 
in intervention and 0.49 (1.50) and in control, p=0.893 
LP 
[Long-term care admissions] No significant difference 
in long-term care admissions: 2.1% of intervention 
participants and 3.5% of control participants, p=0.343  
LP 
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Study details Primary intervention  Key findings 
Rytter et al. (2010)122  
 
Denmark 78+ sample n=331 
follow-up: 6.5 months  

Structured home visit and two other contacts 
(either usual consult or home visit) following 
discharge compared to usual care 

[Hospital readmissions] Readmissions within 26 weeks 
after discharge from the index admission less likely in 
intervention group: 40% of intervention participants, 
52% control participants, 23% relative risk reduction, 
p=0.03  
LP 

van Hout et al. (2010)103 
 
Netherlands 75+ sample n=651 
follow-up: 6 and 18 months  

Proactive home visits by trained community 
nurses compared to usual care 

[Hospital admissions] Hospitalisations (total and acute 
visits) were not significantly different in intervention 
and control groups in the 18-month follow-up period, 
but the risk of hospitalisation was significantly higher in 
the intervention group in the subgroup of participants 
who reported poor health: OR (CI)=1.95 (1.2 to 3.1) in 
intervention group, 4.3 (1.2 to 15.5) in control group 
LP 
[Nursing home admissions] No significant between-
group difference in time to nursing home placement in 
the 18-month follow-up period: HR (CI)=1.04 (0.07 to 
16.6) 
LP 

Vass et al. (2009)101  
 
Denmark 75+ sample n=4,034 
intervention duration: 36 months 
follow-up: 54 months 
LP 

Educational programme for home visitors and 
GPs  

[Nursing home admissions ] Lower nursing home 
admission rates in 80-year old intervention participants 
over the 4.5-year follow-up period: HR (CI)=0.59 (0.37 
to 0.94), p=0.026 
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Supplementary Table 2.3 Characteristics, intervention and comparison groups, measures, and key findings of studies that examined functional ability 
(n=17) 

 
Study details Primary intervention Key findings 
Chan et al. (2012)113  
 
Taiwan 65+ sample n=117 
intervention duration: 3 months 

Nutrition consultation and exercise training 
program (EN group) or problem-solving therapy 
compared to educational booklet on frailty, 
healthy diets, exercise protocols, and self-coping 
strategies  
LP 

[Barthel Index] No significant between-group 
differences in mean Barthex index change scores at 3, 6, 
or 12 months 

Dapp et al. (2011)104  
 
Germany 60+ sample n=2,580 
follow-up: 12 months  

Health risk appraisal for older people (HRA-O) 
program with group sessions or preventive home 
visits as reinforcement and GP training on HRA-
O risk identification and recommendations 
compared to usual care from trained GPs 
(control) and usual care from untrained GPs 
(comparison)   

[Activities of Daily Living (ADL)] No significant 
difference on difficulty or need of assistance in ADLs 
between intervention and control groups on 12-month 
follow-up: OR (CI)=1.0 (0.7-1.4) 
LP 
[Instrumental Activities of Daily Living (IADL)] 
Intervention group less likely to have difficulty or need 
of assistance in IADLs compared to control group: OR 
(CI)=0.9 (0.7-1.1) 
LP 

Friedman et al. (2009)106  
 
US 23+ sample n=766, 
10% aged < 65 years 
follow-up: 22 months 

Disease self-management-health promotion 
nurse intervention compared to traditional 
Medicare Part A and B fee-for-service benefits 

[ADL] Significantly fewer ADL dependencies in 
intervention participants compared to controls at the end 
of intervention: effect size=0.30, p=0.038)  
LP 
[IADL] No significant between-group difference on 
IADL dependencies on follow-up: beta=−0.16, p=0.18  
LP 
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Study details Primary intervention Key findings 
Gustafsson et al. (2012, 2013)118, 

119 
 
Sweden 80+ sample n=459 
follow-up: 3, 12, and 24 months  

Multiprofessional senior group meetings and a 
follow-up home visit compared to single 
preventive home visit compared to usual care, 
Elderly Persons in the Risk Zone study 

[ADL] Maintenance of ADL independence significantly 
more likely only in the senior meetings group compared 
to the control group: OR (CI)=1.95 (1.14 to 3.33) at 3 
months for senior meetings and 1.92 (1.19–3.10) at 1 
year 
 
Both intervention groups significantly less likely to 
develop at least 2 or 3 ADL dependencies at 1 year, but 
only senior meetings significantly reduced dependence 
in at least 3 or 4 ADLs at 2 years compared to control: 
OR (CI)= 0.52 (0.31 to 0.86) for at least 3 ADL 
dependencies and 0.40 (0.22 to 0.72) for at least 4 ADL 
dependencies 
LP 

Hogg et al. (2009)120  
 
Canada 50+ sample n=241 
mean intervention duration: 14.9 
months 

Anticipatory and Preventive Team Care 
(APTCare) from a collaborative team composed 
of their physicians, 1 of 3 nurse practitioners 
(NPs), and a pharmacist compared to usual care 
from their family physicians 
LP 

[IADL] No significant difference in IADL score change 
from baseline to end of the intervention: between-group 
difference (CI) -0.3 (-1.1 to 0.5), p=0.50 

Imhof et al. (2012)111  
 
Switzerland 80+ sample n=461 
intervention duration: 9 months 
LP 

Health consultation program (HCP) with home 
visits and phone calls from advanced practice 
nurses compared to usual  

[Older Americans Resources and Services (OARS) 
score on ADL items] No significant change in OARS 
scores over time in both groups 

Kono et al. (2012)105  
 
Japan 65+ sample n=323 
intervention duration: 24 months 

Preventive home visit program compared to 
usual care   

[Barthel Index] Change in Barthel Index scores over 
time was not significantly different between intervention 
and control groups, but deterioration in Barthel Index 
two-year follow-up period was less likely in the 
intervention groups compared to the control group 
among ADL-dependent participants at baseline: F=4.72, 
p=0.0311 
LP 
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Study details Primary intervention Key findings 
[IADL, measured using Index of Competence] Change 
in Index of Competence scores over time was not 
significantly different between intervention and control 
groups, but deterioration in Index of Competence in the 
two-year follow-up period was less likely in the 
intervention groups compared to the control group 
among ADL-dependent participants at baseline: 
(F=6.52, p=.0114)  
LP 

Li et al. (2010)121  
 
Taiwan 65+ sample n=310 
follow-up: 6 months  

CGA and subsequent management compared to 
screening evaluation 

[Barthel Index] No significant between-group 
differences in Barthel Index score change at the end of 
the intervention: OR (CI)=3.29 (0.65 to 16.64) for 
improvement and 0.94 (0.42 to 2.12) for deterioration 
LP 

Lihavainen et al. (2012)109  
 
Finland 75+ sample n=781 
intervention duration: 24 months 

CGA and individually tailored mobility 
intervention compared to usual care 

[Perceived mobility limitation] Proportion of 
participants reporting difficulty walking 400m 
decreased in intervention group and increased in control 
group over time: OR (CI)=0.82 (0.70 to 0.96) at the end 
of the intervention and 0.84 (0.75 to 0.94) at 1-year 
post-intervention follow-up 
LP 

Metzelthin et al. (2013)114  
 
Netherlands 70+ sample n=346 
follow-up: 6, 12, and 24 months 

Interdisciplinary primary care approach 
compared to usual care 

[Groningen Activity Restriction Scale (GARS)] No 
significant difference in GARS score between 
intervention and control groups on follow-up: mean 
difference (CI)=0.41 (−0.80 to 1.62) at 6 months, 0.47 
(−0.81 to 1.76) at 12 months, 1.18 (−0.35 to 2.71) at 24 
months  
LP 
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Study details Primary intervention Key findings 
Monteserin et al. (2010)108  
 
Spain 75+ sample n=620 
follow-up: 18 months 

CGA and group sessions or individual 
educational session compared to usual care 

[Frailty risk, criteria includes Barthel Index score] 
Significant differences in change to frailty risk on 
follow-up favouring intervention group: larger 
proportion at risk of frailty at baseline assessed to be not 
at risk on follow-up (27.9% in the intervention group 
and 13.5% in the control group, p=0.027) and smaller 
proportion not at risk of frailty at baseline assessed to be 
at risk on follow-up (20.4% in the intervention group 
and 33.8% in the control group, p=0.023) 
LP 

Parsons et al. (2013)123  
 
New Zealand 65+ sample n=316 
follow-up: 1 and 4 months 

CGA using interRAI-HC compared to existing 
CGA (Support Needs Assessment)  

[Nottingham Extended Activities of Daily Living 
(NEADL)] No significant difference in NEADL scores 
over time between groups   
LP 
[Reduced-item Barthel ADL Index ] No significant 
difference in ADL scores over time between groups  
LP 

Ploeg et al. (2010)110  
 
Canada 75+ sample n=719 
intervention duration: 12 months 
LP 

Provider initiated preventive primary care 
outreach compared to usual care 

[OARS score on ADL items ] No significant between-
group difference in change in OARS score on ADL 
items, p=0.180 

Rytter et al. (2010)122  
 
Denmark 78+ sample n=331 
follow-up: 3 months 
LP 

Structured home visit and two other contacts 
(either usual consult or home visit) following 
discharge compared to usual care 

[Barthel Index] No significant differences in Barthel 
Index score on follow-up 

Szanton et al. (2011)107  
 
US 65+ sample n=40 
intervention duration: 6 months  

Multi-component behavioural and home repair 
intervention compared to attention control 
(reminiscence and sedentary activities of choice), 

[ADL] Moderately large difference in mean change in 
ADLs from baseline to follow-up between intervention 
and control groups: effect size=0.63 
LP 
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Study details Primary intervention Key findings 
Community Aging in Place, Advancing Better 
Living for Elders (CAPABLE) study  

[IADL] Moderately large difference in mean change in 
IADLs from baseline to follow-up between intervention 
and control groups: effect size=0.62 
LP 

van Hout et al. (2010)103  
 
Netherlands 75+ sample n=651 
follow-up: 6 and 18 months 
LP 

Proactive home visits by trained community 
nurses compared to usual care 

[GARS] No significant between-group difference in 
change in GARS score over time: F value=0.00, p=0.98  

Vass et al. (2009)101  
 
Denmark 75+ sample n=4,034 
intervention duration: 36 months 
follow-up: 54 months 

Educational programme for home visitors and 
GPs  

[Functional ability measure by Avlund] In 80-year old 
participants, intervention group more likely to have no 
disability at the end of the intervention when both home 
visitors and GPs participated in the educational 
programme: OR (CI)=1.91 (1.09 to 3.35), p=0.024  
LP 
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Supplementary Table 2.4 Characteristics, intervention and comparison groups, measures, and key findings of studies that examined quality of life 
(n=14) 

 
Study details Primary intervention Key findings 
Chan et al. (2012)113  
 
Taiwan 65+ sample n=117 
intervention duration: 3 months 

Nutrition consultation and exercise training 
program (EN group) or problem-solving therapy 
compared to educational booklet on frailty, 
healthy diets, exercise protocols, and self-coping 
strategies  
LP 

[EuroQOL index (EQ-5D)] No significant between-group 
differences in mean EQ-5D change scores at 3, 6, or 12 
months 

Clark et al. (2012)115  
 
US 60+ sample n=460 
intervention duration: 6 months 

Preventive lifestyle-based occupational therapy 
intervention compared to no treatment, Well 
Elderly 2 study 

[Life Satisfaction Index-Z] Intervention benefit to life 
satisfaction scores on post-test: adjusted change mean 
(SEM) in treatment group=0.84 (0.40), control group=  
-0.02 (0.39), p=0.03 
LP 
[Short Form Health Survey (SF-36)] More favourable 
change mental composite scores in treatment group: 
adjusted change mean (SEM) in treatment group= 1.79 
(0.87), control group=0.04 (0.86), p=0.03  
Marginally significant difference in adjusted change in 
physical composite scores: mean (SEM) in treatment 
group=1.02 (0.65), control group=0.07 (0.64), p=0.09  
LP 

Crawford Shearer et al. (2010)116  
 
US 60+ sample n=59 
intervention duration: 1.5 months 

Health Empowerment Intervention (HEI) 
compared to receiving a newsletter focused on 
health and safety issues relevant to older adults 

[Well-being Picture Scale] Increase in well-being scores 
from 6 to 12 weeks in the intervention group was 
significantly different to attentional comparison group 
(F1,79=6.79, p=.01), but only in participants who were 
older (subgroup not further defined) 
LP 
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Study details Primary intervention Key findings 
Dapp et al. (2011)104  
 
Germany 60+ sample n=2,580 
follow-up: 12 months 

Health risk appraisal for older people (HRA-O) 
program with group sessions or preventive home 
visits as reinforcement and GP training on HRA-O 
risk identification and recommendations compared 
to usual care from trained GPs (control) and usual 
care from untrained GPs (comparison) 
LP 

[Self-rate health] Intervention group less likely to report 
worse self-perceived health compared to control group: 
OR (CI)=0.7 (0.5-0.9) 

Friedman et al. (2009)106  
 
US 23+ sample n=766, 
10% aged < 65 years 
follow-up: 22 months 

Disease self-management-health promotion nurse 
intervention compared to traditional Medicare Part 
A and B fee-for-service benefits 

[Self-rated health] No significant between-group 
difference on self-rated health on follow-up: beta=0.06, 
p=0.74  
LP 
[SF-36] No significant between-group difference on SF-
36 scores on follow-up: beta=0.14 for physical 
component (p=0.86), 0.81 for mental component (p=0.34) 
 LP 

Gustafsson et al. (2012, 2013)118, 

119 
 
Sweden 80+ sample n=459 
follow-up: 3, 12, and 24 months 
 

Multiprofessional senior group meetings and a 
follow-up home visit compared to single 
preventive home visit compared to usual care, 
Elderly Persons in the Risk Zone study 

[Self-rated health] Compared to controls, intervention 
participants more likely to maintain self-rated health from 
baseline to 3-month follow-up: OR (CI)=1.99 (1.12 to 
3.54) for both interventions, 1.81 (0.93 to 3.49) for senior 
meetings only, and 2.21 (1.12 to 4.37) for single 
preventive home visit only 
LP 

Hochhalter et al. (2010)117  
 
US 65+ sample n=79 
intervention duration: 3 months 

Patient engagement intervention 'Making the Most 
of Your Healthcare' consisting of workshop and 
coaching calls before and after appointments 
compared to contacts discussing general safety 
(attention control) and usual care 
 

[Self-rated health in CDC HRQOL-14 measure] No 
significant difference between intervention, attention 
control, and usual care groups in the change in proportion 
of participants reporting good self-rated health from 
baseline to follow-up  
LP 

Hogg et al. (2009)120  
 
Canada 50+ sample n=241 
mean intervention duration: 14.9 
months 

Anticipatory and Preventive Team Care 
(APTCare) from a collaborative team composed of 
their physicians, 1 of 3 nurse practitioners (NPs), 
and a pharmacist compared to usual care from 
their family physicians 
 

[SF-36] No significant difference in SF-36 scores change 
from baseline to end of the intervention: between-group 
difference (CI)=1.6 (-0.8 to 4.1) in physical component 
scores (p=0.18) and -1.1 (-3.7 to 1.6) in mental 
component scores (p=0.44)  
LP 



52 

Study details Primary intervention Key findings 
 [Self-rated health] No significant difference in proportion 

of participants reporting poor or fair health from baseline 
to end of the intervention: between-group difference 
(CI)=0.1 (-12.8 to 13.1), p=0.98  
LP 

Imhof et al. (2012)111  
 
Switzerland 80+ sample n=461 
intervention duration: 9 months 
 

Health consultation program (HCP) with home 
visits and phone calls from advanced practice 
nurses compared to usual  

[WHOQOL-BREF] No significant difference between 
intervention and control groups in any QOL domain over 
time, social QOL domain significantly different at 
baseline: mean (SD)=75.7 (14.5) in intervention group 
and 72.9 (14.7) in control group, p=0.04 
LP 

Parsons et al. (2013)123  
 
New Zealand 65+ sample n=316 
follow-up: 1 and 4 months 
 

CGA using interRAI-HC compared to existing 
CGA (Support Needs Assessment)  

[SF-36] No significant difference in SF-36 scores change 
over time between intervention and control groups: 
treatment effect (CI)= -0.32 (-1.98 to 1.34) in physical 
component and 0.63 (-1.31 to 2.58) in mental component 
LP 

Ploeg et al. (2010)110  
 
Canada 75+ sample n=719 
intervention duration: 12 months 

Provider initiated preventive primary care 
outreach compared to usual care 

[Self-rated health] No significant difference in change in 
self-rated health between intervention and control groups, 
p=0.832 
LP 
[Quality adjusted life years (QALYs) with Health Utilities 
Index Mark 3 as weights] No significant difference in 
QALYs between intervention and control groups: mean 
difference (CI)=0.017 (−0.022 to 0.056), p=0.388  
LP 

Rytter et al. (2010)122  
 
Denmark 78+ sample n=331 
follow-up: 3 months 
LP 

Structured home visit and two other contacts 
(either usual consult or home visit) following 
discharge compared to usual care 

[Self-rated health] No significant differences in self-rated 
health on follow-up 
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Study details Primary intervention Key findings 
Szanton et al. (2011)107  
 
US 65+ sample n=40 
intervention duration: 6 months 

Multi-component behavioural and home repair 
intervention compared to attention control 
(reminiscence and sedentary activities of choice), 
Community Aging in Place, Advancing Better 
Living for Elders (CAPABLE) study 
LP 

[EuroQOL Visual Analogue Scale (EQ VAS)] Large 
difference in mean change in EQ VAS scores from 
baseline to follow-up between intervention and control 
groups: effect size=0.89 

van Hout et al. (2010)103  
 
Netherlands 75+ sample n=651 
follow-up: 6 and 18 months 

Proactive home visits by trained community 
nurses compared to usual care 

[SF-36] No significant between-group difference in 
change in SF-36 scores over time: F value=1.36 for 
physical component (p=0.26) and 0.11 for mental 
component (p=0.90)   
LP 
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Chapter 3   
Modelling the influence of context 
 

Chapter 1 presented a conceptual model that highlights how GPs and practices may influence the 

processes and outcomes of care; the present chapter describes the overarching data analysis technique 

for ascertaining the potential contribution of GP-level and practice-level factors to variations in 

patient-level outcomes. The first section of this chapter is an overview of the primary care-based 

trials that provided the data for secondary analysis. The second section presents the statistical 

rationale for applying multilevel modelling techniques, and differences in multilevel models fitted for 

a count versus continuous dependent variable are discussed in the third section. The fourth section 

outlines the data analysis procedure, and the final section discusses other important considerations 

such as overdispersion of count data. 

 

3.1 Overview of original studies 

This investigation is a secondary analysis of data from the Brief Risk Identification of Geriatric 

Health Tool (BRIGHT) trial in New Zealand and the Integrated Systematic Care for Older People 

(ISCOPE) study in the Netherlands. The following subsections describe the study design, 

recruitment, intervention components, and effects of the BRIGHT and ISCOPE interventions. The 

characteristics of participants and data collected are discussed in later chapters (Chapter 5 for 

ambulatory sensitive hospitalisations in New Zealand, Chapter 6 for unplanned hospitalisations in 

New Zealand and the Netherlands, and Chapter 7 for functional ability and quality of life in New 

Zealand and the Netherlands).  

 

3.1.1 The BRIGHT trial 

The BRIGHT trial is a cluster randomised controlled trial that compared the effectiveness of 

proactive screening in primary care followed by referral to regional geriatric assessment and 
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rehabilitation services against usual care in reducing residential care placement and hospitalisations 

of older people as primary outcomes. All general practices and GPs with enrolled patients aged 75 

and over in three urban regions in New Zealand were eligible to participate in the study. Practices 

approached were randomly selected from a list of all general practices in each region – 60 of 116 

practices invited agreed to participate (52% response rate at the practice level). A total of 438 GPs 

working in participating practices were approached, with 158 GPs agreeing to participate (36% 

response rate at the GP level). Lists of all age-eligible patients (75 years and over for non-Māori, 65 

and over for Māori) were compiled for each practice, and GPs or practice nurses excluded patients 

who were terminally ill, living in residential care, or receiving palliative care. The remaining 

8,308 eligible older people were invited, and 3,893 agreed to participate (47% response rate at the 

patient level). 

 

Randomisation to intervention and control groups was performed at the practice level with regions as 

blocks. The core intervention component of the BRIGHT trial was proactive screening sent to 

participants by post every year for three years. Intervention participants were asked to circle their 

response to 11 questions about their health and activities of daily living in the past three months. 

Participants who scored 3 or higher, which indicated greater need, were referred to regional geriatric 

assessment and rehabilitation services by the practice nurse. Control participants received usual care. 

The main finding of the study, which ran from 2007 to 2012, was that the BRIGHT intervention was 

no different to usual care in reducing hospitalisations and increased residential care placement. 

 

The present study used data from 3,755 participants who completed baseline assessments; for this 

group of BRIGHT participants, a total of 125 GPs from 60 practices were included in secondary 

analysis.  
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3.1.2 The ISCOPE study 

The ISCOPE study is a cluster randomised controlled trial that compared the effectiveness of 

proactive screening followed by the development and execution of a care plan in primary care against 

usual care in improving functional ability and quality of life of older patients as primary outcomes. 

All 560 GPs in the urban region of Leiden in the Netherlands were eligible to participate in the study. 

All GPs were approached, with 104 GPs working in 59 general practices agreeing to participate (19% 

response rate at the GP level). A total of 12,066 age-eligible patients (75 years and over) were 

registered in participating practices, and GPs excluded 590 registered older persons who were 

deceased, terminally ill, admitted to a nursing home, or non-Dutch speaking. The remaining 11,476 

eligible older people were invited, and 7,285 agreed to participate in the screening (63% response rate 

at the patient level).  

 

Practices were randomised to intervention and control groups. Similar to the BRIGHT trial, proactive 

postal screening was also a core component of the ISCOPE intervention. In contrast to BRIGHT, all 

ISCOPE participants were asked to respond to 21 questions about their activities of daily living 

(functional domain, 6 items), health and illness (somatic domain, 7 items), psychological functioning 

(mental domain, 4 items), and social functioning (social domain, 4 items) in the past week. Scoring 2 

or higher in a particular domain indicated problems in that domain, and participants who had 

problems in 3 or 4 domains were considered to have complex problems. The results of the ISCOPE 

questionnaire were given to GPs of participants in intervention practices but not to GPs in control 

practices. GPs in intervention practices developed and executed a care plan for up to 10 randomly 

selected participants who were identified to have complex problems based on the ISCOPE 

questionnaire. Control participants and intervention participants with complex problems who were 

not randomly selected for care planning received usual care.  The main finding of the study, which 

ran from 2009 to 2012, was that the ISCOPE intervention was no better than usual care in improving 

functional ability and quality of life.   
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The present study used data from 3,141 participants who were randomly selected for comprehensive 

baseline assessments; for this group of ISCOPE participants, a total of 81 GPs from 59 practices were 

included in secondary analysis.  

  

3.2 Data analysis technique 

Patient enrolment to GP practices is one of the common features of the New Zealand and Dutch 

health systems, 124, 125 which made it possible to link participant-level data to GP-level and practice-

level data. The linked datasets were hierarchically structured as depicted in Figure 3.1, where patients 

were nested with their general practitioners, who were also nested within practices. 

 

As discussed in Chapter 1, until recently, many primary care-based studies that considered contextual 

effects as factors of substantive interest have been limited to single level techniques, that is, either 

practitioner, practice or area variation is examined. In single-level analyses such as ordinary least 

squares regression, random variations of observations are assumed to be independent – an assumption 

that is likely to be violated in nested observations. When clustering is ignored through application of 

single-level techniques in hierarchically structured data, spuriously significant associations may be 

noted from underestimated standard errors.126  

 

Multilevel techniques, which relaxes the assumption of independent observations, are now widely 

available in major statistical packages and are increasingly being used in the health and social 

sciences.127 In contrast to single level techniques, multilevel techniques explicitly model group level 

effects. Multilevel models partition the variance of the outcome into its between-group and within-

group components, providing an estimate of the amount of variability that can be attributed to each 

level. Current guidance suggests that at least five clusters are needed to obtain robust variance 

estimates for a group level term.128 Although corrections for clustering can be implemented in single-

level analyses, multilevel modelling has the advantage of allowing potential predictor variables 

located in different levels of the data hierarchy to be included in the model.126  
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Figure 3.1 Unit diagram showing patients nested within a series of hierarchical groupings 
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For this thesis, three-level models were specified with individual patients as level 1 units, GPs as 

level 2 units, and practices as level 3 units. The basic notation of a three-level model is as follows: 

 

 !"#$ = 	'( +	'*+*"#$ +	',+,#$ +	'-+-$ + .$ +	/#$ +	0"#$    Equation 1 

  

where 1234 is the observed outcome for patient i in GP j in practice k; 

 56 is the overall mean of the outcome variable across groups; 

 57, 59,	and 5: are the estimated average effect of predictors at the patient (;7234), GP (;934),  

and practice (;:4) levels on the outcome;  

=4 is the departure of practice k from the overall mean; 

 >34 is the departure of GP j within practice k from the practice mean; and 

 ?234 is the departure of patient i within GP j from the GP mean.  

 

The model parameters  56 to 5: in Equation 1 above are referred to as the fixed part of the model, 

whereas =4 , >34 , and  ?234 are referred to as the random part of the model. Multilevel models are 

also commonly referred to as mixed models for this reason.127 Throughout the thesis, the term linear 

mixed models will be used to refer to multilevel models where the dependent variable is continuous. 

 

In single-level analysis, the random part of the model is the residual term ?2 – the difference between 

actual and predicted values of	1 for patient i. Residuals ?2 are assumed to be (1) independent, (2) 

identically distributed, and (3) following a normal distribution. In multilevel analysis such as the 

linear mixed model in Equation 1, =4 , >34 , and  ?234 in the random part of the model are still 

assumed to be (1) identically distributed and (2) following a normal distribution. The observation 

independence assumption is expected to be violated when dealing with nested data; however, it is still 

assumed that (3) practices are independent and (4) individuals are independent conditionally on the 

practice.  
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3.3 Multilevel models for count data  

The equation presented in the previous section represents a linear mixed model – a multilevel model 

where the dependent variable is continuous. This section will describe the analogue of linear mixed 

models for count data – the Poisson mixed model.  

 

When the dependent variable is a count, the Poisson model is the basic model to fit.129 Poisson model 

assumptions are as follows: (1) the values of the dependent variable are non-negative integers, that is, 

zero counts is a possibility; (2) equality between mean and variance, a property referred to as 

equidispersion; and (3) observations are independent of one another. Poisson mixed models can be 

thought of as the extension of Poisson models to account for the clustered nature of the data – it also 

assumes that (1) the dependent variable is a count taking on values 0, 1, 2, 3, and so on and (2) the 

mean is equal to the variance. Similar to linear mixed models, the assumption of independence is 

expected to be violated when dealing with nested data, but it is still assumed that (3) practices are 

independent and (4) individuals are independent conditionally on the practice. Practice and GP 

random effects added are also assumed to (5) follow a normal distribution. 

 

A key difference between Poisson and linear modelling is how the linear combination of parameters 

(56, 5@, 5A …57)	and predictor variables (;@, ;A …;7) is linked to the expected value of the dependent 

variable. In linear regression, the mean is modelled directly – the expected value is identical to the 

linear predictor (identity link). 

 

D = ;5 Equation 2 

D = 56 +	5@;@ +	5A;A + ⋯+ 57;7 Equation 3 

   

In Poisson regression, on the other hand, the mean is modelled on a log scale – the expected count is 

linked to the linear predictor by a log link function.  
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ln	(D) = ;5 Equation 4 

ln	(D) = 56 +	5@;@ +	5A;A + ⋯+ 57;7 Equation 5 

 D = ?	HIJ	HKLKJ	HMLMJ⋯JHNLN Equation 6 

where 5@, 5A …57 are the differences in the logs of expected counts between response options of 

categorical predictor variables or between contiguous values of a continuous variable. 57 can be can 

be exponentiated for a rate ratio interpretation of the estimates.  

 

57 = 	ln(DOJ@) − ln(DO) 
 

Equation 7 

57 = ln	(
DOJ@
DO

) Equation 8 

?HN = DOJ@
DO

 Equation 9 

 

where DOJ@ is the non-reference category of a categorical predictor variable or a one-unit increase in 

value of a continuous variable. 

 

For this thesis, Poisson mixed models were specified for the outcome of unplanned hospital 

admissions, with number of admissions occurring within a period of time as the dependent variable, 

and linear mixed modelling was performed for the outcomes of functional ability and quality of life. 

The specific outcome measures modelled in this study are described in later chapters. Briefly, the 

dependent variables for the BRIGHT sample were 36-month rates of unplanned admissions (total and 

ambulatory sensitive hospitalisations), which were determined from the national dataset of hospital 

events; functional status measured by the Nottingham Extended Activities of Daily Living (NEADL) 

score;130 and four QOL domain ratings from the brief version of the World Health Organization 

Quality of Life assessment tool (WHOQOL-BREF).131 For the ISCOPE sample, 12-month outcomes 

modelled were number of unplanned admissions in the past year, which was determined by self-

report; functional ability measured by Groningen Activity Restriction Scale (GARS);132  

and EuroQOL five dimensions summary index for quality of life (EQ-5D).133  
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Another important difference between Poisson and linear mixed models is the inclusion of an 

exposure variable t in Poisson models.129 This parameter accounts for differences in the length of 

time patients are exposed to the risk of being admitted – as in patients who were unable to complete 

the trial due to poor health, residential care placement, or death. Models of hospitalisations for the 

BRIGHT sample included an exposure variable.  

 

3.4 Data analysis procedure 

Two unique features of Poisson models were discussed in the previous section, but the models fitted 

in Poisson mixed modelling of unplanned hospital admission rates follow the same steps in linear 

mixed modelling of functional ability and quality of life. For the purpose of simplicity, equations for 

linear mixed models are presented in this section.   

 

For each sample and for each outcome, five types of models were fitted. The first was a model 

without any predictor variables. The null model estimates the overall mean of the outcome variable 

(56)	and partitions the variance of the outcome into practice (=4), GP (>34), and patient (?234)	levels: 

 

1234 = 	56 +	=4 +	>34 +	?234 Equation 10 

  

Next, two predictor variables were added to the null model: the baseline value of the dependent 

variable and group assignment in the respective trial. This will be referred to as the base model 

throughout the thesis. 

 

1234 = 	56 +	5@;@234 +	5A;A234 + =4 +	>34 +	?234 Equation 11 
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Patient-level predictors of health status were then separately added to the base model. These included 

participants’ age, sex, number of health problems, and social support, among others, and will be 

reported in later chapters.  

 

1234 = 	56 +	5@;@234 +	5A;A234 +	5Q;Q234 + =4 +	>34 +	?234 Equation 12 

  

where 5Q is the average effect of the patient-level predictor of interest  (;Q234). All patient-level 

predictors of health status that were significantly associated with the dependent variable in this step 

of the analysis were simultaneously added to the base model. 

  

1234 = 	56 +	5@;@234 +	5A;A234 + ⋯+	57;7234 + 	=4 +	>34 +	?234 Equation 13 

  

where p is the number of patient-level predictors included in the full base model for adjusted analysis. 

 

Finally, GP- and practice-level variables were entered separately to the full base model to examine 

the association of GP and practice characteristics on the outcomes of interest.  

 

1234 = 		 56 +	5@;@234 +	5A;A234 + ⋯+ 57;7234 +	59;934 + 	=4 +	>34 +	?234 Equation 14 

1234 = 	56 +	5@;@234 +	5A;A234 + ⋯+ 57;7234 +	5:;:4 + 	=4 +	>34 +	?234 Equation 15 

  

where 5R	and 5: are the average differences in outcomes according to GP (;934) and practice (;:4) 

characteristics, respectively. The models shown in Equations 10 to 15 allow for GP- and practice-

specific intercepts in the random part of the model (random intercepts model). 
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3.5 Other considerations 

3.5.1 Complexity of care needs 

Rates of unplanned hospitalisations, levels of function, and quality of life ratings were expected to 

differ based on the type of care likely to be needed by older people, and it was hypothesised that 

factors predicting these outcomes would also be different. To address this hypothesis, participants 

were first assigned to either the ‘complex care needs’ or ‘non-complex care needs’ subgroups based 

on the number and types of health conditions they had. Definitions of complexity in the BRIGHT and 

ISCOPE samples (including four alternative thresholds for complexity) are discussed in later 

chapters. Second, each outcome of interest was regressed on participant complexity with group 

assignment in the BRIGHT trial or ISCOPE study as the only covariate in the model. Estimates 

obtained from these models will referred to as unadjusted differences in outcomes throughout the 

thesis. Lastly, the data analyses procedure described in the previous section was followed, fitting 

models separately for complex participants and non-complex participants. Estimates obtained from 

these models are reported under subgroup analyses.  

 

3.5.2 Overdispersion of count data 

Section 3.3 outlined the assumptions of Poisson models and Poisson mixed models including the 

distributional assumption of equality between mean and variance. This assumption is widely regarded 

to be restrictive for count data which are often overdispersed, that is, the variance exceeds the 

mean.129, 134, 135 A frequently cited alternative model to fit is the negative binomial, which estimates a 

dispersion parameter.129, 134, 135 When there is evidence of overdispersion from likelihood ratio tests 

comparing the Poisson model which is nested in the negative binomial model, associations that are 

only statistically significant in the Poisson specification may be spurious. Estimates obtained from 

fitting negative binomial models are presented as sensitivity analyses.  

 



65 

3.5.3 Missing outcome and covariate data 

Section 3.1 described the large primary care-based trials which provided the data on 3,755 older 

persons from New Zealand and 3,141 older persons from the Netherlands. The number of participants 

with available outcome data at baseline and on follow-up in the BRIGHT trial and the ISCOPE study 

are shown in Tables 3.1 and 3.2, respectively. Missing outcome data in the BRIGHT trial ranged 

from 0% to 20%; in the ISCOPE study, it was 19% to 20%. As for covariate data, missing data across 

participant-level variables ranged from 0% to 9% in the BRIGHT trial and 0% to 6% in the ISCOPE 

study, with the proportion missing on social support scales being the largest in both samples.  

 

A deletion-based method of handling missing data, complete case analysis, was used for the present 

investigation. Complete case analysis has been previously shown to perform reasonably well 

compared to seven imputation-based approaches to handling missing data, but convergence was 

found to be problematic in complete case analysis for datasets with only 1,000 observations.136  

 

Table 3.1 Missing data by outcome of interest, BRIGHT sample (n=3,755) a 

 

Outcome Baseline 36 months 
Missing 

Freq (%) 
Unplanned hospitalisations    
   Ambulatory sensitive b  3748 3748 0 (0) 
   Total 3748 3748 0 (0) 
Functional ability (NEADL) 3742 3012 730 (20) 
Quality of life (WHOQOL-BREF)    
   Physical domain 3740 3010 730 (20) 
   Psychological domain 3732 3010 722 (19) 
   Social domain 3729 3005 724 (19) 
   Environmental domain 3741 3010 731 (20) 

 

a Number of BRIGHT participants who completed baseline assessments 
 
b Hospitalisations for conditions amenable to ambulatory care, New Zealand Ministry of Health 
defined set of ambulatory sensitive conditions provided in Appendix C 
 

c Nottingham Extended Activities of Daily Living 
 

d Brief version of the World Health Organization Quality of Life assessment tool 
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Table 3.2 Missing data by outcome of interest, ISCOPE sample (n=3,141) a 

 

Outcome Baseline 12 months Missing  
Freq (%) 

Unplanned hospitalisations 3138 2202 936 (30) 
Functional ability (GARS) 3110 2194 916 (29) 
Quality of life (EQ-5D) 3127 2200 927 (30) 

 
a Number of ISCOPE participants randomly selected for comprehensive baseline assessments 
 
b Groningen Activity Restriction Scale 
 
c EuroQOL five dimensions summary index 
 
 

To examine whether associations found in the present study are robust, missing data on participant-

level covariates were multiply-imputed, generating five complete datasets. Advice from multiple 

imputation theorists is that a small number of imputations (3 to 5 datasets) would be sufficient as 

gains in efficiency of estimation are considerably smaller after the first few imputations,137, 138 and 

recent simulations also suggest that five imputed datasets can be adequate when 10% of data are 

missing.139 For the present study, five imputations were considered to be adequate considering the 

amount of data missing on participant-level covariates (maximum of 9% for BRIGHT and 6% for 

ISCOPE). 

 

Variables included in the imputation model were the outcome of interest itself (as a predictor, but was 

not imputed) and all other participant covariates included in the estimation model for that particular 

outcome. Various approaches to multiply-imputing data, including the method used for the present 

study, have been shown to make no practical difference to performance provided that the outcome is 

included in the imputation model.136 
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After multiply-imputing missing covariate data, the completed datasets were then analysed 

separately, and the resulting five sets of estimates obtained from the analyses were pooled. Pooled 

estimates are reported as sensitivity analyses. 

 

3.6 Chapter summary 

The data analysis technique applied in this investigation – multilevel modelling – reflects the 

hierarchical structure of datasets. Two unique features of models where the distribution of the 

dependent variable is assumed to be Poisson rather than normal are (1) the use of a log link function 

and (2) the addition of an exposure parameter indicating time exposed to the risk of event occurrence. 

The addition of GP-level and practice-level variables to full base model yields an adjusted difference 

in outcomes according to GP and practice characteristics.
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Chapter 4  
Practice characteristics and use of proactive processes for older people 
 

Diversity of implementation contexts is one of the considerations when interpreting inconsistent 

evidence from intervention trials (Chapter 1). This chapter reports an analysis of practice-level data 

from New Zealand that investigated the association between practice characteristics and the use of 

proactive processes to detect problems in older patients in primary care, published in the Journal of 

Primary Health Care.  

 

Palapar L, Wilkinson-Meyers L, Lumley T, Kerse N. Usual primary care of older people in New Zealand: 
Association between practice characteristics and practice activities. J Prim Health Care. 
2017;9(1):78-84. 

 

 

4.1 Background 

Comprehensive geriatric assessment is internationally recognised to be the cornerstone of optimising 

care for older adults.140 A systematic review and meta-analysis in 2008 found favourable effects of 

preventive home visits on functional ability, provided that programmes were based on 

multidimensional geriatric assessment.141 A review on the effectiveness of complex interventions on 

outcomes of nursing home admission and hospital admission suggests that older adults would benefit 

from routine assessment.57 There are, however, concerns about its timing and requirements for the 

clinical expertise of the assessor;140 these issues motivated the development of various initiatives to 

identify those at risk of deterioration who would benefit from a full assessment.142 

 

The Brief Risk Identification of Geriatric Health Tool (BRIGHT) is a self-completion questionnaire 

consisting of 11 items on health and activities of daily living. This tool was found to be sensitive and 

specific for identifying disability in community-dwelling older adults aged 75 and above.143 The trial 

of BRIGHT used as a systematic screening tool as the first step in a two-stage case finding process in 
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primary care compared to usual care and showed that it successfully identified older adults in need, 

but the trial did not find clinically relevant improvements in functional ability or quality of life.144 

Apart from increased residential care placement in the intervention group, health care use was not 

significantly different between the intervention and control groups suggesting that the second stage in 

the case finding process – referral to regional geriatric assessment and rehabilitation services – did 

not result in increased services or change in clinical outcomes beyond increase placement in nursing 

homes.144 A number of similar preventive assessment trials have also failed to demonstrate 

favourable outcomes.103, 110, 114, 123, 145 Often cited reasons for the lack of effect include a potentially 

weak service response, similarities in range and intensity of services in subsequent care between 

intervention and control groups, and a relatively high standard of routine care at the time the study 

was conducted. We wished to investigate the use of proactive processes to identify need in older 

primary care patients in New Zealand. 

 

Primary care for older adults has been criticised for being largely reactive,146 but improvements from 

integration of the principles of geriatrics into mainstream care since the 1990s have also been 

acknowledged.56 In New Zealand, there is some indication of a proactive approach to problem 

detection in older patients. For example, older people can attend special clinics such as diabetes 

clinics that are held in an estimated  54% of practices, 70% of practices have reported conducting rest 

home visits,147 and 97% of primary care physicians from NZ reported use of electronic medical 

records in international surveys conducted in 2009 and 2012.148 Data on the use of other systematic 

processes that can help identify older patients in need of assistance are, unfortunately, lacking in New 

Zealand. 

 

It makes intuitive sense that some practices are better able to support these proactive processes 

depending on characteristics such as size, location, and population served; however, evidence to 

support direct association between practice characteristics and performance is scant. Investigations 

examining the association of practice characteristics and quality of care scores appear to be closest to 
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this area of inquiry, as assessments of quality include a range of indicators relating to management of 

chronic diseases such as blood pressure readings in patients with cardiovascular conditions and 

diabetes, checking proper inhaler technique in patients with asthma, assessing behavioural risk 

factors, and care planning. Study findings are, thus far, not sufficiently consistent to suggest practice 

changes – evidence on the influence of practice size on quality of care is a case in point. Quality of 

care scores for asthma, diabetes and cardiovascular diseases have been reported to be higher in 

practices with only one to four GPs compared with larger practices.93 However, other investigations 

have failed to demonstrate a significant association between quality of care for specific disease 

entities and number of GPs in the practice91 or have found contrasting support in favour of larger 

practices.92 Moreover, with regard to overall quality of care, higher scores have been reported in 

group practices compared to single-handed practices.90, 149 The present study aims to describe the use 

of proactive processes to detect problems in older patients in primary care, and the practice 

characteristics that are associated with the use of these approaches.  

 

4.2 Methods 

The present study used existing data from the BRIGHT trial, described in detail elsewhere.143, 144, 150, 

151 Briefly, it is a cluster randomised controlled study that examined the effect of proactive two-step 

case finding using 1) the BRIGHT tool as a screening questionnaire followed by 2) referral to 

regional geriatric services on the outcomes of residential care placement, hospitalisations, disability, 

and quality of life. The study was conducted in three regions in New Zealand. We randomly selected 

116 practices from all primary care practices in participating regions; those that had enrolled patients 

aged 75 and above were eligible.150 Ethics approval for conducting the study was granted by the New 

Zealand Health and Disability Multi-region Ethics Committee.  

 

Practice managers completed a fax survey in 2008-2009 to provide information including number of 

GPs in the practice; number of locums in the practice; total number of enrolled patients; number of 

enrolled patients aged 75 and above; and number of enrolled Māori patients. These were used to 
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create variables that describe the age and ethnic composition of patients enrolled in the practice. The 

proportion of locum physicians in the practice was also calculated. Practice size was defined in two 

ways: number of GPs and number of patients enrolled in the practice. Practices were grouped based 

on the tertiles of compositional and practice size variables. The addresses of practices were entered in 

the Classification Coding System version 4.0.2152 to obtain meshblock 2006 codes, which were then 

linked to area concordance files to determine index of deprivation score153 and type of urban area: 

main urban centre or ‘other’. Practices located in urban areas other than main urban centres were 

grouped under the ‘other’ category. 

 

Data on practice activities was collected through a follow-up fax survey conducted in 2010. This 

survey sought to determine whether or not practices were already proactively identifying frail older 

patients who might need assistance prior to the introduction of the BRIGHT intervention. Practices 

were asked if they routinely performed the following: use of a formal assessment tool such as the 

Geriatric Depression Scale; audit of the practice; clinics such as influenza vaccination clinics; home 

visits; and proactive contacts for patients who have not had a check up in a long time, have not 

renewed their prescriptions, or have missed their appointments. A summary score for number of 

reported activities was calculated by adding the number of positive responses to the five activities 

included in the practice survey. We also computed an alternative score that considered types of 

proactive contacts as separate activities (range 0-7). 

 

Stata 11.0 was used to generate descriptive statistics and calculate Fisher’s exact tests comparing the 

distribution of practices that reported performing selected activities according to practice 

characteristics. Our calculations included practices with non-missing values on the variables of 

interest.  
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4.3 Results 

Sixty practices participated in the trial. Their characteristics are presented in Table 4.1. Practices 

located in areas of high deprivation (NZDep 9-10) comprised 28% of the sample. Most were based in 

main urban centres (93%). Over a third of the practices had seven or more GPs (35%); 39% had at 

least 5,000 practice patients. On average, locum GPs comprised 24% of GPs in the practice (SD 18). 

Patients aged 75 and above comprised less than 1% up to 19% of enrolled practice populations, with 

approximately a third of practices having at least 10% of its patients aged 75 and above. The 

proportion of Māori patients in the practice population ranged from less than 1% up to 60%.  

 

Table 4.1 Characteristics of sample practices (n=60) 

 
Variable Missing Freq (%) 
Location   
 NZDep06 0  
   1st to 8th decile  43 (72) 
   9th to 10th decile  17 (28) 
 Type of urban area 0  
   Main urban centre   56 (93) 
   Other urban  4 (7) 
 DHB 0  
   Canterbury  24 (40) 
   Capital and Coast  24 (40) 
   Bay of Plenty  12 (20) 
Size of practice   
 At least 7 GPs 6 19 (35) 
 At least 5,000 practice patients 11 19 (39) 
Practice composition   
   > 30% locum physicians 6 18 (33) 
   > 10% patients aged 75+ 11 16 (33) 
   > 10% Māori patients  11 18 (37) 
Practice activities   
 Number of activities 3  
   None  4 (7) 
   1 to 2  36 (63) 
   3 to 5  17 (30) 
 Formal assessment tool 3 4 (7) 
 Audit 3 7 (12) 
 Clinics for frail older patients 4 21 (38) 
 Home visits 3 46 (81) 
 Proactive contacts, any type 3 45 (79) 
   No check up in a long time 4 21 (38) 
   Prescriptions not renewed 4 15 (27) 
   Missed appointments 3 43 (75) 
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Table 4.1 also shows the number and types of activities performed by the practices. Only four 

practices did not routinely perform any of the five activities that can help identify frail older patients 

who need assistance (7%). Regular home visiting (81%) was the most commonly reported activity 

performed by the practices. Over three fourths of practices in the sample also proactively contacted 

their patients regularly (79%). More practices reported proactively contacting patients who miss their 

appointments (75%) compared to those who have not had a check up in a long time (38%) or do not 

renew their prescriptions (27%). More than a third of the practices held specific clinics for frail older 

patients (38%). Only 12% regularly audited their practice to identify frail older patients who may 

need additional support or an assessment. Using a formal assessment tool was the least commonly 

reported activity (7%).  

 

Table 4.2 shows that the number of activities performed by practices were significantly different 

according to two practice characteristics: level of deprivation (p=0.048) and type of urban area 

(p=0.034). When specific activities were examined, there were, likewise, no significant differences 

for most practice characteristics. Home visiting was reported by 87% of practices in main urban 

centres; none of the practices in other types of urban areas reported this (p=0.001). Only 17% of 

practices in Canterbury DHB regularly held clinics for frail older patients, whereas 60% of those in 

Capital and Coast DHB and 42% of those in Bay of Plenty DHB reported doing so (p=0.010). 

 

Proactively contacting patients was not significantly different in any of the practice characteristics; 

differences according to DHB were only noted when the basis for the contact was considered. Half of 

the practices in Capital and Coast DHB contacted patients who do not renew their prescriptions; in 

Canterbury DHB and Bay of Plenty DHB, it was only 13% and 17%, respectively (p=0.019).  
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Table 4.2 Number and types of practice activities according to practice characteristics 

 

Practice characteristics 

Number of activities a, b Type of practice activities 

None 
n=4 (%) 

1 to 2  
activities 
n=36 (%) 

3 to 5  
activities 
n=17 (%) 

  Formal  
assessment  

tool 
n=57 (%) 

 
 Audit 

n=57 (%) 

 Clinics,  
frail older  

patients 
n=56 (%) 

  Home 
visits 

n=57 (%) 

  Proactive 
contacts 

n=57 (%) 

 

p p p p p p 
Location                  
 NZDep06 (n=60) 0.048 1.000 1.000 0.240 0.260 0.287 
   1st to 8th decile 1 (2) 29 (71) 11 (27)  3 (7)  5 (12)  13 (33)  35 (86)  34 (83)  
   9th to 10th decile 3 (19) 7 (44) 6 (38)  1 (6)  2 (13)  8 (50)  11 (69)  11 (69)  
 Type of urban area (n=60) 0.034 1.000 1.000 0.286 0.001 0.192 
   Main urban centre  2 (4) 34 (64) 17 (32)   4 (8)  7 (13)  21 (40)  46 (87)  43 (81)  
   Other urban  2 (50) 2 (50) 0 (0)   0 (0)   0 (0)   0 (0)   0 (0)  2 (50)  
 DHB (n=60) 0.305 0.144 0.579 0.010 0.352 0.542 
   Canterbury 1 (4) 18 (75)  5 (21)   0 (0)  2 (8)  4 (17)  18 (75)  20 (83)  
   Capital and Coast 1 (5) 11 (52)  9 (43)  3 (14)  4 (19)  12 (60)  19 (91)  17 (81)  
   Bay of Plenty 2 (17)  7 (58) 3 (25)  1 (8)  1 (8)  5 (42)  9 (75)  8 (67)  
Size of practice               
 Number of GPs (n=54) 0.199 0.596 0.462 0.935 0.732 0.528 
   1 to 3 GPs 1 (8) 8 (67) 3 (25)  0 (0)  0 (0)  4 (33)  9 (75)  10 (83)  
   4 to 6 GPs 1 (5) 17 (77) 4 (18)  1 (5)  3 (14)  8 (36)  19 (86)  15 (68)  
   7 GPs or more 2 (12) 7 (41) 8 (47)  2 (12)  3 (18)  7 (41)  13 (77)  14 (82)  
 Number of patients (n=49) 0.690 0.425 0.342 0.925 0.273 0.412 
   Less than 3,000 2 (12) 11 (65) 4 (24)  0 (0)  2 (12)  7 (41)  13 (77)  11 (65)  
   3,000 to 4,999 0 (0) 8 (80) 2 (20)  1 (10)  0 (0)  3 (30)  10 (100)  8 (80)  
   5,000 or more 2 (11) 10 (53) 7 (37)  2 (11)  4 (21)  7 (37)  14 (74)  16 (84)  
Practice composition               
 Locum GPs (n=54) 0.692 0.502 0.864 0.513 0.559 0.225 
   Less than 20% 2 (11) 12 (67) 4 (22)  2 (11)  3 (17)  5 (28)  14 (78)  15 (83)  
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Practice characteristics 

Number of activities a, b Type of practice activities 

None 
n=4 (%) 

1 to 2  
activities 
n=36 (%) 

3 to 5  
activities 
n=17 (%) 

  Formal  
assessment  

tool 
n=57 (%) 

 
 Audit 

n=57 (%) 

 Clinics,  
frail older  

patients 
n=56 (%) 

  Home 
visits 

n=57 (%) 

  Proactive 
contacts 

n=57 (%) 

 

p p p p p p 
   20% to 29% 2 (11) 11 (61) 5 (28)  0 (0)  2 (11)  7 (39)  16 (89)  11 (61)  
   30% or more 0 (0) 9 (60) 6 (40)  1 (7)  1 (7)  7 (47)  11 (73)  13 (87)  
 Patients aged 75+ (n=49) 0.850 1.000 0.860 0.550 0.584 0.623 
   Less than 5% 1 (6) 10 (63) 5 (31)  1 (6)  3 (19)  7 (44)  14 (88)  11 (69)  
   5% to 9% 1 (7) 8 (57) 5 (36)  1 (7)  1 (7)  6 (43)  10 (71)  12 (86)  
   10% or more 2 (13) 11 (69) 3 (19)  1 (6)  2 (13)  4 (25)  13 (81)  12 (75)  
 Māori patients (n=49)  0.848 0.471 0.870 0.080 0.894 0.826 
   Less than 5% 1 (8) 8 (67) 3 (25)  0 (0)  2 (17)  2 (17)  9 (75)  10 (83)  
   5% to 9% 2 (11) 13 (68) 4 (21)  1 (5)  2 (11)  6 (32)  16 (84)  14 (74)  
   10% or more 1 (7) 8 (53) 6 (40)   2 (13)  2 (13)  9 (60)   12 (80)   11 (73)  

 
a Row totals may exceed 100% due to rounding error 
 
b Also tested differences when types of proactive contacts were considered to be separate activities (max value of 7), with no difference in significance 
other than deprivation decile of practice location (p=0.060 when maximum number of activities 7) 
 

 

 

 



76 

4.4 Discussion 

This paper investigated the usual primary care of older people and whether or not practice 

characteristics potentially were associated with the presence of systematic processes in usual care that 

would proactively identify frail older patients who may need assistance. The findings suggest that 

some activities are routinely done in most practices, at least this group of practices interested in a trial 

about care of older people, and there is no clear typology of ‘good’ and ‘bad’ practices with regard to 

activities to promote early problem detection in the population of older people. 

 

The small number of practices that did not routinely perform any of the activities included in the 

survey suggests that primary care may not be as reactive as it has previously been criticised to be. 

Considering older adults’ frequent use of primary care services154 and practices’ performance of 

activities to promote early problem detection, we can expect levels of unreported or unrecognised 

needs to be low for those engaging with primary care regularly. However, demonstrating further 

benefits of screening the general older population to identify those at risk of deterioration may prove 

to be difficult. It should also be emphasised that, as the interRAI trial in New Zealand has  already 

shown, problem identification does not guarantee that service response will be adequate.123 The 

analysis of BRIGHT patient-level data illustrate this concern: finding that 27% of patients in the 

sample had an unmet need.151 Collectively, the available evidence draws our attention towards 

broader issues that can influence primary care-based efforts to improve older patients’ outcomes such 

as funding of health and social services. The present study, hence, echoes prior studies conducted in 

New Zealand that have underlined the importance of taking an integrative approach that encompasses 

planning to delivery of health services.123, 155  

 

Although a few practice characteristics were found to be significantly associated with the total 

number or specific types of activities examined, the evidence is insufficient to suggest that certain 

configurations of practices adopt a more proactive approach to detect problems in older primary care 

patients. It should, however, be noted that it is possible that in choosing to dichotomise responses 
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rather than using an elaborate criteria for assessing the extent to which the activities were performed, 

we were unable to capture how practices with certain characteristics are better able to support these 

systematic processes to proactively identify need. In addition to this, we also used a conservative test 

in examining performance of activities by practice characteristics because our sample size was small 

and we expected cells with low frequencies. In view of the many comparisons done, we cannot 

discount the possibility that the small number of significant associations found may be due to chance 

alone.  

 

Caution must be exercised when interpreting the findings as the sample of practices was not 

representative of general practices in the country. The practices described in the present study were 

recruited from three DHBs with a 52% response rate at the practice level;150 little can be assumed 

about the practices that did not take part. In addition to this, BRIGHT trial practices were all located 

in urban areas, which further challenges its generalisability.  

 

Future investigations can link practice- and patient-level data and perform multilevel analyses to 

simultaneously model the influence of individual (patient) and contextual (practice) factors on health 

outcomes. Possible areas of inquiry include determining whether patient outcomes vary according to 

practice characteristics and performance of practice activities; exploring which practice 

characteristics and practice activities contribute to positive changes in older patients’ health outcomes 

over time; and comparing associations in countries with different structures of funding, governance 

and primary care organisation. 

 

4.5 Chapter conclusion 

This study found that most practices have proactive processes in place, to identify need among older 

people, at least in practices interested in a trial about care of older people. As such, low levels of 

unreported or unrecognised needs may be expected among older patients who engage with primary 
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care regularly. The next step is to determine whether different types of practices or the activities that 

they undertake make a difference to older primary care patients’ outcomes.
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Chapter 5  
GP and practice characteristics associated with ambulatory sensitive 
hospitalisations in older people 
 

Primary care is believed to be one of the key drivers of variation in hospitalisation rates, particularly 

for conditions where timely, appropriate outpatient interventions may prevent the need for a hospital 

admission. This chapter reports GP and practice characteristics and their association with differences 

in rates of ambulatory sensitive hospitalisations in New Zealand, a manuscript that has been peer-

reviewed at the Annals of Family Medicine (details of which are provided in Appendix B). 

  

Palapar L, Wilkinson-Meyers L, Lumley T, Kerse N. GP and practice predictors of ambulatory 
sensitive hospitalisations in older patients. Ann Fam Med. under review. 

 

 

5.1 Background 

Twofold or more variation in hospitalisation rates in OECD countries have been documented;  at least 

a portion of the reported differences, after demographic adjustments, is not related to patient needs 

and preferences.80 With hospital care accounting for 28% of health care expenditure,27 there is 

increasing international attention to safely improving spending efficiency. One strategy is to focus on 

preventing admissions for conditions that are considered to be amenable to outpatient interventions. 

In New Zealand, ambulatory sensitive hospitalisations (ASHs) are routinely reported. High ASH rates 

are widely believed to be reflective of issues in access to high-quality primary care.156 Older age,46, 

157-160 multimorbidity,46, 49, 51, 158, 159 and greater deprivation49, 158 are known associates of higher rates 

of ASHs. The ageing of the population highlights the relevance of efficient health care utilization for 

older people.  
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Although physicians and practices have long been theorized to contribute to medical practice 

variations through differences in individual practice styles, enthusiasm for certain interventions, and 

opportunities and constraints placed by practices,76 most research on ASH focuses on area-level 

predictors such as primary care physician supply and hospital bed availability. Areas with more 

primary care physicians are reported to have lower ASH rates,161 whereas having more hospital beds 

is associated with higher ASH rates for a wide range of conditions.156 Few studies have investigated 

potential physician-level predictors of ASH rates, with limited evidence to support direct association 

between ASH rates and physician characteristics such as age, sex, and list size.160, 162, 163 Findings 

from reviews161, 164 and cross-sectional studies160, 162, 165 are inconsistent on the impact of practice 

characteristics such as practice size on hospitalisation rates.  

 

In New Zealand, where the health system is mainly tax-funded and provides universal coverage, 

primary care physicians – referred to as general practitioners (GPs) – function as gatekeepers to 

secondary care services and can charge co-payments for consultations.124 Differences in rates of 

potentially avoidable admissions have been previously examined in relation to various features of 

primary care systems such as population coverage for primary care services, presence of a 

gatekeeping system, and affordability of services, to name a few, by an ecological study based on 31 

European countries.12 This study determined the strength of primary care using an elaborate scoring 

system for structure, accessibility, continuity, coordination, and comprehensiveness, and found lower 

hospitalisation rates for asthma, COPD, and diabetes in strong primary care systems after adjusting 

for disease prevalence and hospital bed supply. However, one systematic review suggests that it is 

still unclear whether key organisational interventions or strategies such as hiring a practice nurse or 

offering disease management programmes influence ASH rates.161 Ascertaining which aspects of 

primary care can be targeted at the professional and organisational levels is important in responding 

to the push to reduce ASH rates. The present study aims to determine how characteristics of GPs and 

practices are associated with ASH rates in older primary care patients.  
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5.2 Methods  

The present study is a secondary analysis of data from the Brief Risk Identification of Geriatric 

Health Tool (BRIGHT) trial, a cluster randomised controlled study that compared the effectiveness of 

a two-stage case-finding process in primary care against usual care in reducing residential care 

placement, hospitalisations, disability, and improving quality of life of older patients. The study ran 

from 2007 to 2012 and involved 3,893 community-dwelling participants aged 75 years and over (65 

and over for Māori) enrolled in 60 randomly selected general practices in three urban regions in New 

Zealand. Eligibility criteria and trial procedures are described in detail elsewhere.144, 150 In addition, 

all participating practices were surveyed to establish practice characteristics, and GP characteristics 

were ascertained from a survey sent to participating GPs.150, 166 Some information was obtained from 

the New Zealand Medical Council database accessible to the public. The New Zealand Health and 

Disability Multi-region Ethics Committee granted ethics approval for the trial. 

 

Existing participant data from baseline assessments include predictors of health status such as age, 

sex, living arrangement, number of health problems, number of medications, among many others. 

Participant’s National Health Index (NHI) numbers were matched to Ministry of Health records in the 

National Minimum Dataset (NMDS) – a collection of information on hospital events in New Zealand. 

Hospital admissions from 2006 to 2011 were included in this analysis. We used ICD-10 codes to 

identify admissions for a nationally defined167 set of conditions considered to be sensitive to 

ambulatory care (Appendix C) and applied the current standardised formula168 to calculate the total 

number of ASH events where the decision for hospital admission and the date of admission were less 

than seven days apart, including short stay emergency department visits with a length of stay of zero 

(day cases). GP- and practice-level variables obtained from GP and practice surveys and publicly 

accessible information on the New Zealand Medical Council database were linked to participant-level 

variables. We selected GP characteristics that may influence individual practice styles such as sex, 

training, and clinical experience, and practice-level variables that may place opportunities or 

constraints on how GPs practice such as age and ethnic composition of the practice population, 
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number of GPs in the practice, total number of enrolled patients, and performance of five activities to 

promote early problem detection in older patients (using assessment tools, auditing the practice, 

having clinics for frail older patients, home visiting, and systematically contacting patients 

proactively). Participant-, GP- and practice-level variables have been described in previous 

publications;144, 150, 166 those used in the analysis are shown in Supplementary Tables 5.1 and 5.2. 

 

Stata 11.0 and R were used to perform Poisson mixed modelling to account for nesting of individual 

participants within GPs, who are also nested within practices, with ASHs over 36 months as the 

dependent variable. We specified participants as level 1 units, GPs as level 2 units, and practices as 

level 3 units, allowing GP- and practice-specific intercepts in the random part of the model (random 

intercepts model). Our models included a parameter to account for differences in the length of time 

participants were exposed to the risk of admission – as in participants who were unable to complete 

the trial due to poor health, residential care placement, or death. We first specified a base model that 

included group assignment in the BRIGHT trial and number of ASH events in the 18-month period 

prior to baseline as predictors. We considered 17 patient-level predictors of health status described in 

Supplementary Table 5.1 as potential predictors of 36-month ASH rates; we separately added these 

patient-level variables to the base model. Patient-level variables that significantly predicted 36-month 

ASH rates were then simultaneously added to the base model – this extended model will be referred 

to as the full base model throughout the chapter. We then individually estimated the average potential 

effect of GP and practice characteristics on enrolled older participants’ 36-month ASH rates by 

adding them separately to the full base model. Adjusted ASH rate differences are reported as incident 

rate ratios with interval estimates obtained to a 95% level of confidence. 

 

We hypothesised that the number of ASH events and its predictors would differ based on the type of 

care likely to be needed by older people. Participants who have been diagnosed with five or more 

conditions, had myocardial infarction or angina, stroke, chronic bronchitis, emphysema, or chronic 

lung problems due to cigarette smoking were considered to have complex care needs as these 
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participants are more likely to need personal care, household support, or community-based 

rehabilitation services; otherwise, participants were categorised as non-complex. Three sets of the 

models described above were fitted: for the entire sample; for the complex participant subgroup; and 

for the non-complex participant subgroup. To aid visualisation of associations found in subgroup 

analysis, adjusted ASH rates – the expected number of ASH events per person year conditional on the 

covariates included in the model – were calculated and presented as scatterplot smoothing lines for 

continuous variables or boxplots for dichotomous variables. 

 

We performed sensitivity analyses to examine the adjusted difference in 36-month ASH rates when 

we:  

(1) Fitted negative binomial models to relax the distributional assumption of equidispersion (i.e., 

variance is equal to the mean) in Poisson models;  

(2) Restricted our definition of ASHs by excluding admissions having a length of stay of zero 

(day cases) following Ministry of Health169 recommendations due to inconsistent reporting of 

short stay events prior to 2012;  

(3) Accounted for regional secondary care supply by adding practices’ District Health Board 

(DHB, regional funding body) in the model, as availability of hospital beds is a recognized 

driver of high ASH rates;156 and 

(4) Pooled the estimates from five imputations for missing participant characteristics. 

For associations related to complexity, we also investigated differences when four alternative 

thresholds for complexity were used. We varied the definition of complexity by reducing the 

comorbidity level cutoff to (1) three or (2) four health conditions and by considering low levels of 

social support (3) in combination with or (4) in addition to comorbidity level and types of health 

conditions.  
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5.3 Results 

A total of 3,893 participants were recruited in the trial. Supplementary Tables 5.1 and 5.2 at the end 

of this chapter present the characteristics of 3,755 (96.5%) participants who completed baseline 

assessments and their 125 GPs in 60 participating practices, respectively. The mean age of the 

participant sample was 79.8 years (SD 4.6). Over half of the participants were females (54.9%). The 

majority of the sample identified themselves to be New Zealand Europeans (75.1%). There were 

1,374 (38.0%) participants who satisfied at least one of the criteria for having complex care needs. As 

with the participant sample, there were slightly more female GPs (56.8%) than male GPs. The GP 

sample had been working in general practice for 17.4 years on average (SD 8.7). Nearly a third were 

trained overseas (32.5%). Only 4 of 60 practices were located in areas other than main urban centres 

(6.7%). Most practices routinely performed at least one of the five activities that can help identify 

frail older participants who need assistance (93.0%).  

 

In the 18-month period prior to baseline assessment, the majority of the sample was not hospitalised 

for ASH conditions (86.9%). ASH rates from baseline to 36-month follow-up in complex participants 

were significantly higher than non-complex participants in the unadjusted model (387 and 187 

admissions per 1,000 older person years, respectively; IRR 2.08, CI 1.93 to 2.24). Participant 

characteristics included in models for fully adjusted analysis are shown in Table 5.1. 

 

Differences in 36-month ASH rates after fully adjusting for participant characteristics are reported 

according to GP characteristics, non-modifiable practice characteristics, and modifiable practice 

characteristics, and are summarised in Figure 5.1. ASH rates were significantly lower by 17% in 

participants attending female GPs (IRR 0.83, CI 0.71 to 0.98). Qualitatively similar rate differences 

according to GP sex were obtained when we (1) fitted a negative binomial rather than Poisson model 

(IRR 0.81, CI 0.68 to 0.96); (2) restricted our definition of ASHs by excluding day cases (IRR 0.83, 

CI 0.71 to 0.98); (3) added practices’ DHB to the model as a proxy of regional secondary care supply  
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Table 5.1 Predictors of 36-month ASH rates in the full base model a for the entire sample, subgroup of complex participants, and subgroup of non-
complex participants, BRIGHT sample 

 

Variables 
                    Entire sample                     Complex subgroup                  Non-complex subgroup 

                     (n=3,755)                      (n=1,374)                   (n=2,241) 
IRR 95% CI IRR 95% CI IRR 95% CI 

BRIGHT intervention group 1.07 0.88-1.30 1.04 0.82-1.32 1.18 0.92-1.51 
ASHs 18 months prior to baseline 1.26 1.23-1.28 1.24 1.21-1.27 1.30 1.23-1.39 
 Age 1.06 1.05-1.06 1.04 1.03-1.05 1.06 1.05-1.08 
 Sex       
   Male (reference)       
   Female       
 Ethnicity       
  NZ European (reference)       
  NZ Māori 0.84 0.70-1.01 1.03 0.80-1.33   
  Other b 0.76 0.68-0.84 0.65 0.55-0.75   
 Marital status       
   Married (reference)       
   Widow or widower  1.32 1.22-1.43 1.32 1.18-1.47 1.32 1.17-1.48 
   Single or divorced 1.15 1.00-1.32 1.11 0.91-1.34 1.03 0.82-1.30 
 Living arrangement       
   Alone (reference)       
   With only spouse or partner 0.76 0.70-0.82 0.78 0.70-0.87 0.76 0.67-0.85 
   Other 1.06 0.91-1.23 1.04 0.85-1.27 1.01 0.79-1.30 
 NZDep06 c of home address 1.04 1.03-1.06 1.03 1.01-1.06 1.05 1.02-1.07 
 Education       
   Completed primary (reference)       
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Variables 
                    Entire sample                     Complex subgroup                  Non-complex subgroup 

                     (n=3,755)                      (n=1,374)                   (n=2,241) 
IRR 95% CI IRR 95% CI IRR 95% CI 

   Completed secondary 0.82 0.74-0.91 0.86 0.74-0.99 0.82 0.70-0.96 
   Completed tertiary 0.69 0.62-0.77 0.82 0.70-0.96 0.60 0.50-0.71 
 Number of health problems 1.27 1.24-1.30 1.16 1.12-1.20 1.34 1.28-1.41 
 Number of medication types 1.12 1.10-1.13 1.08 1.06-1.10 1.13 1.10-1.15 
 AMTS score d 0.91 0.88-0.95   0.88 0.83-0.93 
 GDS-15 score e 1.10 1.09-1.12 1.07 1.04-1.09 1.13 1.10-1.16 
 Social support score f 0.97 0.96-0.98 0.98 0.96-1.00 0.98 0.96-0.99 
 Adequate physical activity 0.68 0.63-0.73 0.69 0.61-0.77 0.75 0.66-0.84 
 Does not smoke     1.13 1.01-1.27 
 Does not drink 1.24 1.15-1.34 1.19 1.07-1.32 1.32 1.18-1.49 
 Frequency of alcohol intake       
   Daily or almost daily (reference)       
   Weekly 1.02 0.89-1.15 1.07 0.90-1.27 0.97 0.79-1.18 
   Monthly 1.25 1.10-1.41 1.01 0.85-1.21 1.55 1.30-1.86 
   Never  1.32 1.20-1.45 1.22 1.07-1.38 1.48 1.28-1.70 
 Nutritional risk score g 1.09 1.08-1.10 1.04 1.02-1.06 1.10 1.08-1.12 
 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Figure 5.1 Difference in adjusted rates of ASH over 36 months according to GP and practice characteristics for the entire BRIGHT sample a, b 
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a GP- and practice-level variables separately added to the full base model for the entire sample that includes group assignment in the BRIGHT trial, 
number of ASH events in the 18-month period prior to baseline, age, ethnicity, marital status, living arrangement, deprivation decile of participant’s home 
address, education, number of health problems, number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) 
score (depression), social support score, physical activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score (full base model 
estimates provided in Table 5.1) 
 

b Estimates <0.6 and >1.8 are marked as ▼and ▲, respectively 
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(IRR 0.84, CI 0.7 to 1.00); and (4) pooled the estimates from multiply-imputed participant 

characteristics (pooled IRR 0.84, CI 0.71 to 0.99). 

 

There were no other significant associations between GP and practice characteristics and ASH rates.  

 

Subgroup analyses  

Complex Participants 

There were no significant differences in fully adjusted ASH rates by GP and practice characteristics 

when the analysis was restricted to participants with complex care needs.  

 

Non-Complex Participants  

In fully adjusted analyses for the subgroup of participants with non-complex care needs, there were 

significant differences in ASH rates according to 2 of 21 GP and practice characteristics examined. 

Figure 5.2 shows that in non-complex participants, we observed a 4% lower rate of ASHs 

corresponding to a higher decile of deprivation of the practice location (IRR 0.96, CI 0.92 to 1.00) 

and an 84% higher rate in those attending practices in main urban centres compared to other types of 

urban areas (IRR 1.84, CI 1.15 to 2.96). Non-complex participants’ rate differences according to 

deprivation decile and urban area type of the practice location were qualitatively similar in sensitivity 

analyses (Figure 5.3). 
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Figure 5.2 Adjusted number of ASH events per 1,000 older person years (age 75+) in primary care according to participants’ care needs (complex a or 
non-complex b) and practice characteristics, BRIGHT sample 

 
a Practice-level variables separately added to the full base model for the subgroup of participants with complex care needs that includes group 
assignment in the BRIGHT trial, number of ASH events in the 18-month period prior to baseline, age, ethnicity, marital status, living arrangement, 
deprivation decile of participant’s home address, education, number of health problems, number of medications, Geriatric Depression Scale (GDS-15) 
score (depression), social support score, physical activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score (full base model 
estimates provided in Table 5.1) 
 

b Practice-level variables separately added to the full base model for the subgroup of non-complex participants that includes group assignment in the 
BRIGHT trial, number of ASH events in the 18-month period prior to baseline, age, marital status, living arrangement, deprivation decile of participant’s 
home address, education, number of health problems, number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale 
(GDS-15) score (depression), social support score, physical activity, smoking, alcohol consumption, frequency of alcohol intake, and nutritional risk score 
(full base model estimates provided in Table 5.1) 
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Figure 5.3 Sensitivity analyses for the difference in adjusted rates of ASH over 36 months according to deprivation decile and area type of practice 
location, BRIGHT subgroup of non-complex participants a 
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a Deprivation decile and area type of practice location separately added to the full base model for the subgroup of non-complex participants that 
includes group assignment in the BRIGHT trial, number of ASH events in the 18-month period prior to baseline, age, marital status, living arrangement, 
deprivation decile of participant’s home address, education, number of health problems, number of medications, Abbreviated Mental Test Score 
(cognition), Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, smoking, alcohol consumption, frequency of 
alcohol intake, and nutritional risk score 
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5.4 Discussion 

This paper investigated whether GP or practice characteristics were associated with rates of ASHs 

using data from participants and practices enrolled  in a trial about care of older people. We found 

lower ASH rates in participants seen by female GPs and in non-complex participants attending 

practices located in areas of greater deprivation. For non-complex participants, we also observed 

higher ASH rates in main urban centre practices. Significant associations were few in comparison to 

the number of factors examined.  

 

Female physicians are known to engage in more affective and partnership-building 

communication,170 which are important to a patient-centred approach to care. Proximal outcomes of 

patient-centredness such as trust, improved self-efficacy, and increased motivation to adhere to one’s 

treatment plan may contribute to better health outcomes.171 Distal benefits such as significantly fewer 

hospitalisations have also been previously reported in patients who experienced more patient-centred 

physician-patient interactions over a one-year period, which were determined through direct 

observation of primary care visits.172 In the present study, our finding of lower ASH rates in 

participants seen by female GPs may be related to the patient-centredness of their interactions. As we 

were unable to directly investigate communication style, we can only speculate that this is the case. 

Other studies have found that female GPs are more likely to refer patients to hospital after 

hours173 and more broadly, to secondary care.174 In the US, an analysis using National Medical 

Expenditure Panel Survey data found no significant association between the sex of the physician 

reported to be the usual source of care and emergency department and hospital use.175  

  

There were differences in ASH rates in non-complex participants according to the location of 

practices they chose to enrol in that are less straightfoward to interpret. Increased deprivation is 

usually associated with higher health care utilisation including ASHs.49, 158 However, after adjusting 

for participant characteristics including deprivation level of their place of residence, we found lower 
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ASH rates in non-complex participants of practices located in areas of greater deprivation, which may 

represent a socioeconomic inequity. We also found higher ASH rates in non-complex participants of 

main urban centre practices – a finding that may be related to the positive association 

between proximity to health care facilities and health care use, which is referred to as the distance 

decay effect.176 Taken together, these findings may suggest over servicing in practices located in less 

deprived areas and city centres. However, as significant differences were only observed in non-

complex participants, potentially unreported needs in participants who are sufficiently healthy to 

recover from an acute episode of illness is another plausible explanation. Thus these observations in 

non-complex participants are perplexing – more admissions may be necessary if needs are not met, 

but overuse of hospital services should be avoided. In complex participants, there was insufficient 

evidence to suggest that ASH rates differ according to the deprivation decile and urban area type of 

the practice location. A possible interpretation is that complex participants receive good primary care 

irrespective of where they choose to attend.  

 

The present study linked administrative data on hospital events to patient-, GP-, and practice-level 

data from a large primary care-based trial, which made it possible to add to area- and patient-level 

ASH predictors that have been suggested by previous studies. Our results should be interpreted with 

caution considering that we found very few significant associations from the many potential primary 

care predictors examined – it is possible that these are due to chance alone, but it is reassuring that we 

also noted differences in the same direction in our sensitivity analyses. As this is an observational 

study that made use of available trial data, we are unable to establish causal relationships. The 

patients described in the present study were recruited from 60 practices in 3 DHBs with response 

rates of 47% and 52% at the patient and practice levels;150 generalisability of findings may be limited 

to the group of practices interested in a trial about care of older people and to the types of patients 

who chose to participate.  
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In New Zealand, admissions in older people have been excluded in calculating ASH rates to measure 

performance at the regional and local health organisation levels. As of 2016, only improvement in 

rates for 0-4 year olds continues to be incentivised as a system-level measure of quality.177 The lack 

of associations in the present study, particularly in modifiable aspects of primary care, may suggest 

that it is reasonable to assume that a substantial proportion of ASH admissions in the older population 

are difficult to prevent through changing primary care structures, thus explaining high ASH rates 

especially for those who have complex care needs. However, adopting this deficit perspective is a 

cause for concern as many have previously discussed how performance payments can shift focus 

away from non-incentivised processes or target populations.178, 179 Our findings also suggest that 

associations between ASHs and the location of the practice differ in patients with less and more 

complexity, with non-complex patients being less well served in some areas thus leading to 

seemingly high admission rates in practices closer to the hospital and in less deprived areas. This, on 

the other hand, promotes the idea that that increased vulnerability to adverse health outcomes such as 

hospitalisations is potentially reversible and not necessarily expected at a certain age.140 Although we 

cannot ascertain which interpretation is more accurate, both suggest that high ASH rates do not 

necessarily reflect overuse of hospital services due to poor-quality primary care. The extent to which 

this is applicable to other health care settings, particularly in those with similar features to New 

Zealand (universal coverage of primary care services where GPs perform a gatekeeping role), would 

be an interesting subject of inquiry.  

 

Future investigations should also examine hospital length of stay as an outcome as patients may have 

had more frequent but shorter admissions at the earlier course of their disease. It should also be noted 

that our outcome of hospitalisations is just one facet of a patient’s overall health. Other areas of future 

research would be to determine how GP and practice characteristics contribute to person-centred 

outcomes such as functional ability and quality of life and compare associations in different country 

contexts. 
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5.5 Chapter conclusion 

Very few significant differences in ASH rates were found in this study: these were related to the sex 

of the GP that older people see, and the location and neighbourhood deprivation of the practice they 

enrol in rather than modifiable aspects of primary care. The findings challenge the assumption that 

when ASH rates are high, quality of care may be poor leading to overuse of hospital services; 

alternative explanations are that hospitalisations are difficult to prevent, particularly in sicker older 

people, and that differences in unmet need for hospitalisations in relatively well older people are 

sensitive to distance and deprivation. 
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5.6 Supplementary tables 

Supplementary Table 5.1 Characteristics of participants in the entire sample (n=3,755), subgroup of complex participants (n=1,374), and subgroup of 
non-complex participants (n=2,241), BRIGHT sample  

 

Variable Missing  

Entire 
sample 

Complex  
subgroup 

Non-complex 
subgroup 

Notes (n=3,755) (n=1,374) (n=2,241) 
Freq (%) Freq (%) Freq (%) 

 Age, mean (SD) 1 79.8 (4.6) 80.1 (4.6) 79.6 (4.6)  
 Sex 0     
   Male  1,693 (45.1) 693 (50.4) 947 (42.3)  
   Female  2,062 (54.9) 681 (49.6) 1,294 (57.7)  
 Ethnicity 2    Other ethnicity includes Pacific, Asian, 

and African 
 

  NZ Māori  177 (4.7) 54 (3.9) 115 (5.1) 
  NZ European  2,817 (75.1) 1,058 (77.0) 1,666 (74.4) 
  European  645 (17.2) 222 (16.2) 390 (17.4) 
  Other    114 (3.0) 40 (2.9) 68 (3.0) 
 Marital status 39     
   Married  1,985 (53.4) 743 (54.4) 1,183 (53.4)  
   Widow or widower   1,417 (38.1) 497 (36.4) 863 (38.9)  
   Single or divorced  314 (8.5) 126 (9.2) 171 (7.7)  
 Living arrangement 12     
   Alone  1,550 (41.4) 541 (39.4) 941 (42.1)  
   With only spouse or partner  1,993 (53.3) 740 (53.9) 1,194 (53.4)  
   Other  200 (5.3) 91 (6.6) 101 (4.5)  
 NZDep06 of home address 150    Higher decile areas in the 2006 New 

Zealand Index of Deprivation 
(NZDep06)153 represent areas with greater 
levels of deprivation 

   1st-2nd decile (low deprivation)  1,012 (28.1)  318 (24.3) 658 (30.4) 
   3rd-5th decile  1,256 (34.8) 465 (35.5) 748 (34.6) 
   6th-10th decile (high deprivation)  1,337 (37.1) 526 (40.2) 759 (35.1) 
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Variable Missing  

Entire 
sample 

Complex  
subgroup 

Non-complex 
subgroup 

Notes (n=3,755) (n=1,374) (n=2,241) 
Freq (%) Freq (%) Freq (%) 

 Education 154     
   Completed primary  522 (14.5) 214 (15.8) 302 (13.7)  
   Completed secondary  1,645 (45.7) 625 (46.2) 999 (45.3)  
   Completed tertiary   1,434 (39.8) 515 (38.0) 903 (41.0)  
 5 or more health problems 140 312 (8.6) 312 (22.7) 0 (0.0) Summary score adding the number of 

positive responses reported by participants 
to 14 health conditions: hypertension, 
asthma, diabetes, arthritis, epilepsy, 
Parkinson’s disease, osteoporosis, 
myocardial infarction or angina, stroke, 
chronic lung problems, hip fracture, knee 
replacement, hip replacement, depression 
or mental illness 
 

 3 or more medication types 20 2,267 (60.7) 1,134 (82.8) 1,054 (47.2) Participant-reported number of medication 
types 
 

 AMTS score < 6 33 52 (1.4) 21 (1.5) 28 (1.3) A score of 6 or less in the Abbreviated 
Mental Test Score (AMTS)180 is 
indicative of cognitive impairment 
 

 GDS-15 score > 5 24 342 (9.2) 188 (13.7) 136 (6.1) A score of 5 or more in the 15-item 
Geriatric Depression Scale (GDS-15)181 is 
suggestive of depression 
 

 Social support score, mean (SD) 340 28.4 (3.1) 28.0 (3.2) 28.7 (3.0) Higher scores in the 11-item Duke Social 
Support Index182 represent more social 
interaction and support  
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Variable Missing  

Entire 
sample 

Complex  
subgroup 

Non-complex 
subgroup 

Notes (n=3,755) (n=1,374) (n=2,241) 
Freq (%) Freq (%) Freq (%) 

 Inadequate physical activity  229 1,711 (48.5) 748 (55.9) 954 (44.0) Exercises less than 30 mins/5 times per 
week considered inadequate 
 

 Current or ever smoked 5 2,078 (55.4) 849 (61.8) 1,147 (51.2)  
 Alcohol consumption 145 2,197 (60.9) 811 (59.4) 1,373 (61.7)  
 Frequency of alcohol intake 162     
   Daily or almost daily  1,177 (32.8) 430 (31.6) 741 (33.5)  
   Weekly  532 (14.8) 198 (14.6) 331 (15.0)  
   Monthly  469 (13.1) 178 (13.1) 287 (13.0)  
   Never   1,415 (39.4) 554 (40.7) 854 (38.6)  
 High nutritional risk 25 1,199 (32.1) 610 (44.6) 573 (25.7) A score of 6 or more in the Australian 

Nutrition Screening Initiative183 is 
suggestive of high nutritional risk 
 

 No admissions 18 months prior      
  Ambulatory sensitive hospitalisations 7 3,258 (86.9) 1,090 (79.5) 2,048 (91.5)  
  Unplanned hospitalisations 7 3,164 (84.4) 1,055 (76.9) 1,989 (88.8)  
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Supplementary Table 5.2 Characteristics of BRIGHT sample GPs (n=125) and practices (n=60) 

 
Variable Missing  Freq (%) Notes 
GP characteristics (n=125)    
 Sex 0   
   Male  54 (43.2)  
   Female  71 (56.8)  
 Country trained 2  Overseas-trained GPs include those trained in the UK, South Africa, Sri 

Lanka, among others 
 

   New Zealand  83 (67.5) 
   Overseas  40 (32.5) 
 Years since graduation, mean (SD) 2 24.3 (9.0)  
 Years in general practice, mean (SD) 16 17.4 (8.7)  
 Years at this practice, mean (SD) 16 12.8 (9.2)  
 Number of older patients, mean (SD) 0 65.6 (57.7)  
 0.6 full time equivalent or higher 16 84 (77.1) Full time equivalent (FTE) calculated as number of clinical sessions per 

week / 10 
 

 Position 17  Owners refer to sole owners or partners, associates are GPs on the 
practice partnership track, and locums are GPs who are not owners or 
salaried employees of the practice 
  

   Owner or associate  93 (86.1) 
   Locum or employed GP  15 (13.9) 

Practice characteristics (n=60)    
 NZDep06 of practice location 0  Higher decile areas represent areas with greater levels of deprivation 

    1st to 8th decile  43 (71.7) 
   9th to 10th decile  17 (28.3) 
 Area type of practice location 0  Determined using geographic concordance files from Statistics New 

Zealand;184 other types of urban areas refer to satellite urban 
communities and independent urban communities; no rural communities 
in this sample 
 

   Main urban centre   56 (93.3) 
   Other urban  4 (6.7) 

 > 10% patients aged 75+ 11 16 (32.7)  
 > 10% Māori patients  11 18 (36.7)  
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Variable Missing  Freq (%) Notes 
 5,000 enrolled patients or more 11 19 (38.8)  
 7 GPs or more 6 19 (35.2)  
 > 30% locum GPs 6 18 (33.3) We assumed that having a smaller proportion of locum GPs promotes 

continuity of care 
 

 Formal assessment tool 3 4 (7.0) Always using a formal assessment tool to help determine whether older 
patients have special needs 
 

 Clinical audit for frail older patients  3 7 (12.3) Regularly auditing the practice to identify frail older people who may 
need additional support or an assessment 
 

 Clinics for frail older patients 4 21 (37.5) Regularly having clinics for frail older patients to identify need or 
disability risk 
 

 Home visits 3 46 (80.7) Providing regular home visits for older patients who need them 
 

 Proactive contacts, any type 3 45 (79.0) Systematically contacting patients for any of the three reasons specified  
   Missed appointments 3 43 (75.4) 
   Prescriptions not renewed 4 15 (26.8) 
   No check up in a long time 4 21 (37.5) 
 Number of practice activities 3  A summary score adding the number of positive responses reported by 

practices to the five proactive processes described above (using 
assessment tools, auditing the practice, having clinics for frail older 
patients, home visiting, and systematically contacting patients); an 
alternative score that considered types of proactive contacts as separate 
activities (range 0-7) was also calculated 
 

   None  4 (7.0) 
   1 to 2  36 (63.2) 
   3 to 5   17 (29.8) 
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Chapter 6  
GP and practice differences in rates of unplanned hospitalisations in 
older people 
 

Ambulatory sensitive hospitalisations have been used as inverse markers of access to high-quality 

primary care despite international variation on conditions deemed to be potentially avoidable through 

outpatient interventions.158, 164 There is some concern that using rates of ASHs in primary care 

performance measurement overestimates preventability of hospitalisations.158, 185 This chapter, a 

manuscript under review at the British Journal of General Practice, investigates the influence of GP 

and practice characteristics on unplanned admission rates in older people in New Zealand and the 

Netherlands. 

 

Palapar L, Kerse N, Wilkinson-Meyers L, Lumley T, Blom J. GP and practice differences in rates of 
unplanned hospitalisations in older patients. Br J Gen Pract. under review. 

 

 

6.1 Background  

Avoiding unplanned hospital admissions is an important goal of care for older people and health 

systems worldwide. For older people, hospitalisations have been shown to trigger other negative 

health events such as functional decline186-189 and diminishing quality of life.190 Readmissions are 

also more common in older patients than other age groups.191 As a societal concern, safely avoiding 

unnecessary hospital stays is a central focus of international health policies seeking to maximise 

health gains for the population with increasingly limited health budgets.27 

 

Evidence from systematic reviews suggest that there is potential to reduce hospital use by improving 

access19, 192 and continuity17-19 of primary care, but understanding of the contribution of general 

practitioner (GP) and practice factors to variation in hospitalisation rates is still limited. In a GP 
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survey in the UK, for example, more than a third of GPs reported being influenced by the need to 

expedite investigations in deciding to admit a patient and another third reported lack of time to 

manage patients in their own home; however, these attitudinal factors had no significant association 

with rates of unplanned admissions in older patients.193 As another example, a study observed that 

female GPs had higher after-hours referral rates but further found that this sex difference was not 

significant when GPs’ attitudes towards risk and uncertainty were taken into account: more cautious 

GPs have higher referral rates.173 As for practice factors, condition-specific differences in admission 

rates according to practice size have been reported, but results are mixed – for example, higher rates 

of admissions for asthma but not for chronic obstructive pulmonary disease (COPD) or 

cardiovascular conditions have been observed in smaller practices.164 Practice arrangements such as 

enabling patients to see their preferred GP (continuity) have been shown to be significantly associated 

with lower rates of unplanned admissions,194, 195 and supporting patients to self-manage chronic 

conditions may help reduce rates of admissions for asthma, COPD, and diabetes complications.159, 164 

In contrast, there is more consistent evidence on patient-level risk factors for unplanned 

hospitalisations such as older patient age and lower socioeconomic status.19   

 

More than half of older people have multiple chronic health conditions or multimorbidity48 – another 

known risk factor for unplanned hospitalisations.19 There is growing concern about the increasing 

complexity of coordination of care and medical decision making as the prevalence of multimorbidity 

rises with the ageing of the population. In our earlier study which focused on hospitalisations that are 

believed to be potentially avoidable through ambulatory care, we found that the influence of 

neighbourhood deprivation and area type (city centres versus other urban communities) of practice 

location differed for those with complex health care needs compared with patients who were non-

complex. Higher rates of admissions were observed in non-complex participants attending practices 

located in less deprived areas and city centres, but there was insufficient evidence to suggest that 

admission rates in complex participants were sensitive to these factors.196 This piqued our interest in 

determining if the finding was unique to New Zealand or whether similar patterns of rate differences 
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can be found in other health care systems such as the Netherlands, which is known for its strong 

primary care tradition.125 For this paper, we estimate and compare the contribution of GP- and 

practice-level factors to variations in unplanned admission rates in New Zealand and the Netherlands. 

We specifically explore associations in those with complex and non-complex care needs.  

 

6.2 Methods  

We performed a secondary analysis of data from two primary care-based cluster randomised 

controlled trials: the Brief Risk Identification of Geriatric Health Tool (BRIGHT) trial in New 

Zealand and the Integrated Systematic Care for Older People (ISCOPE) study in the Netherlands. 

Both trials systematically invited all primary care patients aged 75 years and over (65 and over for 

New Zealand Māori) to participate in a trial aiming to improve care of older people through primary 

care. The BRIGHT trial recruited 47% of age eligible older patients, and the ISCOPE study recruited 

63% of age eligible older patients. Previous reports have described the methods and outcomes of the 

BRIGHT trial144, 150, 166 and the ISCOPE study197 in detail. Both trials included proactive assessment 

as an intervention component. The BRIGHT trial showed that proactive postal screening for disability 

followed by referral to regional geriatric assessment and rehabilitation services was no different to 

usual care in reducing hospitalisations and increased residential care placement. The ISCOPE study 

found that proactive assessment and care planning for older people was no better than usual care in 

improving functional ability and quality of life. We now use these data to examine associations 

between GP and practice characteristics with hospitalisations, controlling for the individual 

characteristics of the older person.  

 

For the BRIGHT trial, unplanned admissions for 3,755 participants aged 75+ (65+ for New Zealand 

Māori) enrolled in 60 general practices were determined from the National Minimum Dataset 

(NMDS) of hospital events. Records in the NMDS were considered to be unplanned admissions, as 

systematically allocated by Ministry of Health data processes, where the date of admission was less 

than seven days from the date the decision was made to hospitalise; these were matched to existing 
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participant data using participants’ National Health Index numbers, a unique identifier. We also 

linked data obtained from our GP and practice surveys and publicly accessible information on the 

New Zealand Medical Council database. For the ISCOPE study, interviews with 3,141 participants 

aged 75+ registered in 59 general practices included items related to hospital admissions as part of 

The Older Persons and Informal Caregivers Survey Minimum DataSet (TOPICS-MDS) data sharing 

initiative in the Netherlands. Existing participant data were linked to information collected from GPs 

on their personal and practice characteristics.  

 

The previous chapter described the BRIGHT variables used in the analysis (Supplementary Table 5.1 

for the 17 patient-level variables and Supplementary Table 5.2 for the 21 GP- and practice-level 

variables. Supplementary Tables 6.1 and 6.2 describe the 12 patient-level variables and 9 GP- and 

practice-level variables in the ISCOPE dataset, respectively. Participants’ age, sex, living 

arrangement, education, number of health problems, and social support are some examples of 

participant characteristics that were both available in the BRIGHT and ISCOPE datasets. Similar GP 

characteristics between the two samples include age, sex, experience in general practice, position in 

the practice; practice characteristics included practice size and area type of practice location. There 

were some differences in practice variables included in the analysis, notably, practice nurse staffing, 

which is only relevant in the ISCOPE sample as nurses universally work in general practices in New 

Zealand, and home visiting, which is only relevant in the BRIGHT sample as Dutch GPs are required 

to perform after-hours duties including home visits to maintain registration. The home visiting 

variable in BRIGHT was used by itself and in the summary score for number of proactive processes 

(along with using assessment tools, auditing the practice, having clinics for frail older patients, and 

systematically contacting patients). Area-based measures of socioeconomic status were available in 

both datasets. The 2006 New Zealand Index of Deprivation (NZDep06)153 of participants’ home 

address and their practices’ address were used in the BRIGHT analysis. For the ISCOPE models, we 

used the neighbourhood status development scores calculated by the Sociaal en Cultureel Planbureau 

in 2010 (Statusscores10)198 of participants’ home address.  
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Poisson mixed models with 36-month and 12-month unplanned admission rates as dependent 

variables were separately fitted for the BRIGHT and ISCOPE samples, respectively. As individual 

participants (level 1 units) were nested within GPs (level 2 units) and GPs within practices (level 3 

units), our models allowed for GP- and practice-specific intercepts in the random part of the model 

(random intercepts model). We followed this procedure for each sample: (1) specified a base model 

that included group assignment in the respective trial and number of unplanned admissions prior to 

baseline as predictors; (2) added patient-level variables separately to the base model; (3) specified a 

full base model by simultaneously adding patient-level predictors of admission rates to the base 

model; and (4) separately added GP- and practice-level variables to the full base model to 

individually estimate their average potential association with rates of unplanned admissions. The 

models yield incident rate ratios; interval estimates were obtained to a 95% level of confidence.  

 

We performed subgroup analyses according to the anticipated complexity of older participants’ care 

needs. In the BRIGHT sample, the ‘complex care needs’ subgroup consisted of participants either 

diagnosed with five or more conditions, or who had myocardial infarction or angina, stroke, chronic 

bronchitis, emphysema, or chronic lung problems due to cigarette smoking. For the ISCOPE sample, 

participants with four or more conditions, or those diagnosed with heart failure, had a stroke, brain 

hemorrhage, cerebral infarction, or transient ischemic attack, or asthma, chronic bronchitis, or 

emphysema were considered to have ‘complex care needs’. Following model estimation, the expected 

number of unplanned admissions per person year conditional on model covariates were calculated; 

the resulting values, which we simply refer to as adjusted rates, are presented as scatterplot 

smoothing lines for continuous variables or boxplots for dichotomous variables. 

 

In sensitivity analyses, we compared adjusted differences in rates of unplanned admissions from the 

models described above to estimates obtained from fitting negative binomial models (Poisson models 

assume that the variance is equal to the mean) and pooling the estimates from five imputations for 
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missing participant characteristics. To examine whether associations related to complexity are robust, 

we also varied the threshold for complexity by: 

(1) Reducing the comorbidity level cutoff to three and four health conditions in the BRIGHT 

sample; alternative cutoffs for complexity in the ISCOPE sample were three health conditions 

(reduced comorbidity) and five health conditions (increased comorbidity);   

(2) Using number and types of health conditions combined with low levels of social support 

(‘Morbidity & social support) to define complexity; and 

(3) Considering low levels of social support by itself (‘Morbidity | social support’) as complex. 

Stata 11.0 and R were used to perform the analyses.  

 

6.3 Results 

The BRIGHT trial recruited 3,893 participants, of which 3,755 participants completed baseline 

assessments. For the ISCOPE study 7,285 participants were recruited to the trial and 3,141 

participants were randomly selected for comprehensive baseline assessments. The ‘complex care 

needs’ subgroup comprised 1,374 (38.0%) BRIGHT participants and 1,431 (45.6%) ISCOPE 

participants who satisfied the criteria. The previous chapter described the BRIGHT sample 

(Supplementary Tables 5.1 and 5.2); the characteristics of ISCOPE participants and their GPs and 

practices are presented in Supplementary Tables 6.1 and 6.2.  

 

The majority of the BRIGHT (84.4%) and ISCOPE (83.8%) samples did not have an unplanned 

hospitalisation in the 18-month and 12-month period prior to baseline assessment, respectively. 

Unadjusted rates of unplanned admissions from baseline to follow-up at 36 months for BRIGHT and 

at 12 months for ISCOPE were significantly higher in complex participants than non-complex 

participants in both samples. For the BRIGHT sample, unplanned admission rates were 

418 admissions per 1,000 complex participant years and 219 admissions per 1,000 non-complex 

participant years (IRR 1.91 complex versus non-complex, CI 1.78 to 2.05); we observed 265 
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admissions per 1,000 complex participant years and 139 admissions per 1,000 non-complex 

participant years in the ISCOPE sample (IRR 1.90 complex versus non-complex, CI 1.57 to 2.30).  

Participant characteristics included in models for fully adjusted analysis are shown in Table 6.1 for 

BRIGHT and Table 6.2 for ISCOPE. 

 

6.3.1 BRIGHT sample 

None of the GP and practice characteristics had a significant association with unplanned admission 

rates in the BRIGHT sample (Figure 6.1) in the analyses fully adjusted for participant characteristics.  

 

Subgroup analyses 

In fully adjusted analyses, there were no significant differences in 36-month rates of unplanned 

admissions for most GP and practice characteristics (18 of 21 examined) when we separately 

analysed participants with complex and non-complex care needs. Proactive practice processes such as 

home visiting, holding clinics for frail older patients, and systematically contacting patients were not 

significantly associated with unplanned admission rates in either complex or non-complex 

participants. Figure 6.2 compares differences in unplanned admission rates in complex and non-

complex participants according to three practice characteristics associated with unplanned 

admissions: urban area type (main urban centre versus other urban communities) of the practice 

location; the proportion of older patients in the practice; and the proportion of locum GPs in the 

practice.  

 

In the ‘complex care needs’ subgroup, we observed a 14% higher rate of unplanned admissions 

corresponding to a 5% higher proportion of older patients in the practice (IRR 1.14, CI 1.01 to 1.28). 

In non-complex participants, unplanned admission rates were 69% higher in practices located in main 

urban centres (IRR 1.69, CI 1.13 to 2.53) and 6% lower for each 10% higher proportion of locum 

GPs in the practice (IRR 0.94, CI 0.88 to 0.99).  
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Table 6.1 Predictors of 36-month rates of unplanned admissions in the full base model a for the entire sample, subgroup of complex participants, and 
subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 1.07 (0.91-1.25) 1.04 (0.85-1.26) 1.14 (0.91-1.42) 
Admissions 18 months prior 1.40 (1.36-1.43) 1.36 (1.32-1.41) 1.32 (1.25-1.40) 
 Age 1.05 (1.04-1.06) 1.04 (1.03-1.05) 1.06 (1.05-1.07) 
 Sex    
   Male (reference)    
   Female 0.92 (0.86-0.99)   
 Ethnicity    
  NZ European (reference)    
  NZ Māori 0.74 (0.61-0.89) 0.98 (0.76-1.27) 0.66 (0.50-0.88) 
  Other b 0.79 (0.72-0.87) 0.77 (0.67-0.89) 0.85 (0.74-0.97) 
 Marital status    
   Married (reference)    
   Widow or widower 1.21 (1.12-1.31) 1.28 (1.15-1.42)  
   Single or divorced 1.17 (1.02-1.33) 1.13 (0.93-1.37)  
 Living arrangement    
   Alone (reference)    
   With only spouse or partner 0.82 (0.76-0.88) 0.79 (0.71-0.88) 0.87 (0.78-0.97) 
   Other 1.03 (0.89-1.20) 1.00 (0.82-1.22) 1.08 (0.85-1.36) 
 NZDep06 c of home address 1.03 (1.01-1.04) 1.03 (1.01-1.05)  
 Education    
   Completed primary (reference)    
   Completed secondary  0.79 (0.72-0.88) 0.87 (0.76-1.00) 0.69 (0.60-0.80) 
   Completed tertiary 0.67 (0.60-0.74) 0.75 (0.65-0.87) 0.59 (0.50-0.69) 
 Number of health problems 1.21 (1.18-1.24) 1.13 (1.09-1.16) 1.23 (1.18-1.29) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

 Number of medication types 1.10 (1.08-1.11) 1.06 (1.04-1.07) 1.11 (1.09-1.14) 
 AMTS score d 0.91 (0.88-0.94)  0.86 (0.82-0.91) 
 GDS-15 score e 1.10 (1.09-1.12) 1.08 (1.05-1.10) 1.11 (1.08-1.14) 
 Social support score f 0.97 (0.96-0.98) 0.97 (0.96-0.99)  
 Adequate physical activity 0.69 (0.64-0.75) 0.71 (0.64-0.79) 0.72 (0.64-0.80) 
 Does not smoke 0.92 (0.85-0.99)   
 Does not drink 1.11 (1.03-1.19) 1.14 (1.03-1.27)  
 Frequency of alcohol intake    
   Daily or almost daily (reference)    
   Weekly 1.04 (0.93-1.17) 1.02 (0.86-1.20) 1.09 (0.91-1.29) 
   Monthly 1.20 (1.07-1.34) 0.93 (0.78-1.10) 1.47 (1.25-1.74) 
   Never 1.17 (1.07-1.28) 1.13 (1.00-1.28) 1.24 (1.08-1.41) 
 Nutritional risk score g 1.07 (1.06-1.08) 1.03 (1.01-1.05) 1.08 (1.07-1.10) 

 

a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Table 6.2 Predictors of 12-month rates of unplanned admissions in the full base model a for the entire sample, subgroup of complex participants, and 
subgroup of non-complex participants, ISCOPE sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

ISCOPE intervention group 0.98 (0.77-1.23) 0.97 (0.73-1.29) 0.93 (0.65-1.34) 
Admissions 12 months prior 1.90 (1.73-2.09) 1.70 (1.52-1.91) 2.11 (1.71-2.61) 
 Age       
 Sex    
   Male (reference)    
   Female  0.76 (0.60-0.97)  
 Country of birth    
  Netherlands (reference)    
  Other    
 Marital status    
   Married or living together (reference)    
   Widow or widower    
   Single or divorced    
 Living arrangement    
   Alone, independent (reference)    
   With other, independent   0.71 (0.51-0.99) 
   Institutional   0.38 (0.18-0.83) 
 Statusscore10 b of home address    
 Income    
   State pension only (reference)    
   State pension and other    
 Education    
   Completed primary (reference)    
   Completed secondary   1.18 (0.86-1.63) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

   Completed tertiary    0.31 (0.13-0.73) 
 Number of health problems 1.15 (1.07-1.24)   
 MMSE score c    
 GDS-15 score d    
 Loneliness scale score e       

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b 2010 Statusscores calculated by the Sociaal 
en Cultureel Planbureau; c Mini-Mental State Examination; d 15-item Geriatric Depression Scale; e measured using the 11-item Loneliness Scale 
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Figure 6.1 Difference in adjusted rate of unplanned admissions over 36 months according to GP and practice characteristics, for the entire BRIGHT 
sample a, b 
a Full base model for the entire sample adjusts for group assignment in the BRIGHT trial, number of unplanned admissions in the 18-month period prior 
to baseline, age, sex, ethnicity, marital status, living arrangement, deprivation decile of participant’s home address, education, number of health problems, 
number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), social support score, 
physical activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score (full base model estimates provided in Table 6.1) 
 
b Estimates <0.6 and >1.8 are marked as ▼and ▲, respectively 

 

 



115 

 
 
Figure 6.2 Adjusted number of unplanned admissions per 1,000 older person years (age 75+) in primary care according to participants’ care needs 
(complex a or non-complex b) and practice characteristics, BRIGHT sample  

 
a Full base model for the subgroup of participants with complex care needs adjusts for group assignment in the BRIGHT trial, number of unplanned 
admissions in the 18-month period prior to baseline, age, ethnicity, marital status, living arrangement, deprivation decile of participant’s home address, 
education, number of health problems, number of medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical 
activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score (full base model estimates provided in Table 6.1) 
 
b Full base model for the subgroup of non-complex participants adjusts for group assignment in the BRIGHT trial, number of unplanned admissions in 
the 18-month period prior to baseline, age, ethnicity, living arrangement, education, number of health problems, number of medications, Abbreviated 
Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), physical activity, frequency of alcohol intake, and nutritional risk 
score (full base model estimates provided in Table 6.1) 
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Figure 6.3 Sensitivity analyses a for the difference in adjusted rate of unplanned admissions over 36 months according to proportion of older patients in the 
practice in complex participants, b and urban area type of practice location and proportion of locum GPs in the practice in non-complex participants, c 
BRIGHT sample 

 
a ‘Morbidity & social support' used number and types of health conditions combined with low levels of social support to define complexity, whereas 
‘Morbidity | social support’ classified participants’ care needs based on either number and types of health conditions or levels of social support  
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b Full base model for the subgroup of participants with complex care needs adjusts for group assignment in the BRIGHT trial, number of unplanned 
admissions in the 18-month period prior to baseline, age, ethnicity, marital status, living arrangement, deprivation decile of participant’s home address, 
education, number of health problems, number of medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical 
activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score 
 

c Full base model for the subgroup of non-complex participants adjusts for group assignment in the BRIGHT trial, number of unplanned admissions in 
the 18-month period prior to baseline, age, ethnicity, living arrangement, education, number of health problems, number of medications, Abbreviated 
Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), physical activity, frequency of alcohol intake, and nutritional risk 
score 
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Sensitivity analyses  

Adjusted differences in rates of unplanned admissions when we fitted negative binomial rather than 

Poisson models, pooled estimates from multiply-imputed participant characteristics, and used 

alternative thresholds for complexity are presented in Figure 6.3 in page 116. Compared to the 

findings of our subgroup analysis, qualitatively similar patterns of rate differences in complex 

participants according to the proportion of older patients in the practice, and in non-complex 

participants according to urban area type of the practice location and the proportion of locum GPs in 

the practice, were observed for most models. 

 

6.3.2 ISCOPE sample 

Differences in 12-month rates of unplanned admissions according to GP and practice characteristics 

after fully adjusting for participant characteristics are shown in Figure 6.4. Compared to solo 

practices, unplanned admission rates were 45% higher in duo or group practices (IRR 1.45, CI 1.15 to 

1.81). Practices staffed with a practice nurse also had higher rates of unplanned admissions (IRR 1.74 

nurse on staff versus no nurse, CI 1.20 to 2.52). There were no other significant associations between 

GP and practice characteristics and rates of unplanned admissions in the ISCOPE sample. 

 

Subgroup analyses 

When we separately analysed participants with complex and non-complex care needs, significant 

differences in fully adjusted unplanned admission rates were observed for 4 of 9 GP and practice 

characteristics examined (Figure 6.5). In complex participants, there were higher unplanned 

admission rates in duo or group practices (IRR 1.42 duo or group versus solo, CI 1.07 to 1.89) and 

practices that had a practice nurse (IRR 1.91 nurse on staff versus no nurse, CI 1.19 to 3.05). 

 

Similar to the ‘complex care needs’ subgroup, non-complex participants also had higher unplanned 

admission rates in duo or group practices (IRR 1.48 duo or group versus solo, CI 1.04 to 2.11). Each 

decade older of GPs’ age corresponded to 19% lower rate of unplanned admissions in non-complex 
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participants (IRR 0.81, CI 0.67 to 0.99). Non-complex participants of female GPs had 47% higher 

unplanned admission rates (IRR 1.47, CI 1.03 to 2.10). 

 

Sensitivity analyses 

We obtained similar results in the entire sample in sensitivity analyses. Significantly higher rates 

were observed in duo or group practices when we fitted a negative binomial model (IRR 1.45, CI 

1.15 to 1.85) and performed multiple imputation for missing participant characteristics (pooled IRR 

1.45, CI 1.15 to 1.81). The difference according to practice nurse staffing also remained significant 

when we fitted negative binomial models (IRR 1.75, CI 1.19 to 2.57) and pooled the estimates from 

multiply-imputed participant characteristics (pooled IRR 1.74, CI 1.20 to 2.52).  

 

Compared to the findings of our subgroup analysis, patterns of rate differences according to practice 

size, and practice nurse staffing, GP age, and GP sex were qualitatively similar when we fitted 

negative binomial models, pooled estimates from multiply-imputed participant characteristics, and 

applied alternative thresholds for complexity in sensitivity analyses (Figure 6.6).  
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Figure 6.4 Difference in adjusted rate of unplanned admissions over 12 months according to GP and practice characteristics, for the entire ISCOPE 
sample a, b 

 
a Full base model for the entire sample adjusts for group assignment in the ISCOPE study, number of unplanned admissions in the 12-month period prior 

to baseline, and number of health problems (full base model estimates provided in Table 6.2) 

 
b Estimates <0.6 and >1.8 are marked as ▼and ▲, respectively 
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Figure 6.5 Adjusted number of unplanned admissions per 1,000 older person years (age 75+) in primary care according to participants’ care needs 

(complex a or non-complex b) and GP and practice characteristics, ISCOPE sample 

 
a Full base model for the subgroup of participants with complex care needs adjusts for group assignment in the ISCOPE study, number of unplanned 

admissions in the 12-month period prior to baseline, and sex (full base model estimates provided in Table 6.2) 
 

b Full base model for the subgroup of non-complex participants adjusts for group assignment in the ISCOPE study, number of unplanned admissions in 

the 12-month period prior to baseline, living arrangement, and education (full base model estimates provided in Table 6.2) 
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Figure 6.6 Sensitivity analyses a for the difference in adjusted rate of unplanned admissions over 12 months according to practice size and practice nurse 

staffing in complex participants, b and GP age, GP sex, and practice size in non-complex participants, c ISCOPE sample 

 
a ‘Morbidity & social support' used number and types of health conditions combined with low levels of social support to define complexity, whereas 

‘Morbidity | social support’ classified participants’ care needs based on either number and types of health conditions or levels of social support  
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b Full base model for the subgroup of participants with complex care needs adjusts for group assignment in the ISCOPE study, number of unplanned 

admissions in the 12-month period prior to baseline, and sex  

 
c Full base model for the subgroup of non-complex participants adjusts for group assignment in the ISCOPE study, number of unplanned admissions in 

the 12-month period prior to baseline, living arrangement, and education 
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6.4 Discussion  

This paper investigated how GPs and practices contribute to differences in rates of unplanned 

admissions in enrolled older primary care patients. Unplanned admission rates were not significantly 

different according to GP and practice characteristics in the group of New Zealand practices 

interested in a trial about care of older people, but we found higher unplanned admission rates in 

larger Dutch practices and in those staffed with a practice nurse. 

 

A key strength of our study is the linking of GP- and practice-level data to patient-level data, which 

allowed us to adjust for an extensive set of baseline health characteristics in examining differences in 

admission rates. We are unable to infer causality in this observational study, but aimed to shed at 

least some light on how the practice older patients choose to enrol in, or the GP they see, influences 

their outcomes. Furthermore, considering the number of primary care factors examined, it is possible 

that the few significant associations were detected by chance. The BRIGHT trial had a 47% response 

rate at the participant level and 52% at the practice level;150 in the ISCOPE study, response rates were 

63% and 19% at the participant and GP levels.197 Our study findings are generalisable to at least the 

types of participants and practices interested in a trial about improving care of older people. We were 

also unable to examine attitudinal factors such as cautiousness or satisfaction with doctor-patient 

relationships as this was beyond the scope of the studies.  

 

Larger practices are often expected to have better organisational capacity to support processes to 

improve quality of care. However, higher rates of potentially avoidable hospitalisations have been 

previously shown in larger practices that report having more patient-centred medical home processes 

in place.165 In the present study, we also found higher rates of unplanned admissions in larger 

practices of the ISCOPE sample, which may suggest difficulties in maintaining the relational aspects 

of care in larger practice settings. Patients of larger practices have been found to be 50% less likely to 

be successful in seeing their preferred GP compared to those registered with smaller practices in a 

study of over two million English primary care patients.39 Other studies have also reported better 
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continuity of care in smaller practices than larger practices.16, 199 Poorer continuity of care is 

associated with more hospitalisations,16, 21, 200 with one study reporting that the odds of unplanned 

admissions for older people who do not see their own GP every time was 132% higher than for those 

who do.200 In the BRIGHT sample, we also failed to demonstrate significantly fewer unplanned 

admissions in larger practices. Our findings suggest that the trend towards consolidating primary care 

practices into larger clinics in many countries will not necessarily reduce rates of hospitalisations, 

highlighting that we cannot assume that the benefits of increasing practice size will outweigh 

potential disadvantages in different country contexts. 

 

In the ISCOPE sample, we found unexpectedly higher rates of unplanned admissions in practices 

staffed with a practice nurse, mainly from a significant difference in the ‘complex care needs’ 

subgroup. The scope of work of practice nurses, an advanced nursing role developed to promote 

access and quality of care, include managing patients with minor health problems and supplementary 

activities such as holding chronic disease management clinics,201 and significant condition-specific 

differences in admission rates related to nurse staffing in primary care have been reported in both 

directions.161 In the Netherlands, the practice nurse role was introduced in the late 1990s; practice 

nurses do home visits and consultations in various formats (face-to-face, phone, and electronic mail) 

and are in charge of patients with diabetes and cardiovascular diseases.125 Practice nurses identifying 

needs requiring hospitalisation that would otherwise be undetected is a possible explanation for the 

direction of rate differences in the ISCOPE sample. This interpretation is consistent with the findings 

of a recent review of initiatives to move care out of hospitals in England, which suggests that 

demonstrating intervention success (in terms of reduced admissions) can be problematic as 

addressing underuse may counterbalance reductions in hospital activity.202 Another consideration is 

that practices chose to hire a practice nurse in response to a sicker practice population (uncontrolled 

confounding) or to already high admission rates (reverse causation).  In New Zealand, subsidies for 

practice nurses were given in the 1970s and nurses are universal in general practice since that time, 

but their scope of work remains variable and can include non-clinical tasks such as receptionist 



126 

duties.203 We expected practice nurses to be more engaged in an advanced nursing role in BRIGHT 

practices that (1) did home visits, (2) held clinics for frail older patients, or (3) systematically 

contacted patients for missing their appointments, not renewing their prescriptions, or not having a 

check-up in a long time; however, there was insufficient evidence to suggest that unplanned 

admission rates were significantly different in practices that reported having these proactive processes 

in place compared to those that did not.  

 

There were perplexing patterns of rate differences associated with GP staffing when complex and 

non-complex participants were examined separately. Non-complex participants of older GPs and 

male GPs had lower rates of unplanned admissions in the ISCOPE sample; in BRIGHT, lower rates 

were observed in practices with more locum GPs. The lower admission rate may represent non-

complex participants having potentially undetected or unreported needs or non-complex participants 

being sufficiently healthy to recover from an acute episode of illness. Alternatively, older GPs, male 

GPs, and locum GPs may be more risk tolerant when dealing with relatively well older patients and 

significant differences reflect referrals to admission avoidance strategies such as hospital in the home 

– we were, however, unable to examine the presence of such strategies. In both interpretations, the 

case for correcting underuse of hospital services can be argued especially if profound unmet needs 

are present (this is lower quality practice), but it may also point to potential opportunities for safely 

avoiding hospital stays through alternative models of acute care and self-management support in 

older people whose health does not appear to be on a declining trajectory (a higher quality practice in 

the non-complex subgroup).  

 

Our findings suggest that it is still unclear how common recommendations to improve quality of care 

including increasing the size of practices and hiring a practice nurse will influence rates of unplanned 

hospitalisations in different country contexts. More research is needed to determine how admissions 

fit into the overall picture of older person’s health, examining whether they have poorer functional 

ability or quality of life as a result of being hospitalised. Further investigations are also needed to 
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explore the underlying mechanisms that link practice nurse staffing to higher rates of unplanned 

admissions, particularly, in older patients with complex care needs – is this unnecessary service 

provision or correction of under detection of health problems? High-risk patients, who are more 

likely to show greater intervention benefits, often comprise target populations for strategies and 

interventions. In this analysis, lower rates of unplanned admissions were only observed in non-

complex participants of older and male GPs in the ISCOPE sample and in practices with more locum 

GPs in the BRIGHT sample, suggesting that we should also pay close attention to relatively well 

older people especially for interventions enabling older patients to remain in the community. 

 

6.5 Chapter conclusion  

Overall, this study did not find consistent evidence that GP and practice characteristics were 

associated with unplanned admissions for older people across country settings. Rates of unplanned 

admissions for those aged 75+ were not significantly different according to GP and practice 

characteristics in the group of New Zealand practices interested in a trial about care of older people, 

but the study found higher unplanned admission rates in larger Dutch practices and those staffed with 

a practice nurse. There is insufficient evidence to suggest that some of the more common 

recommendations to improve quality of care such as increasing practice size and hiring a practice 

nurse will lead to fewer hospitalisations in older patients in different country contexts. The findings 

also suggest that we should be careful not to overlook relatively well older people in implementing 

strategies and interventions to reduce rates of unplanned hospital admissions. 
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6.6 Supplementary tables 

 
Supplementary Table 6.1 Characteristics of participants in the entire sample (n=3,141), subgroup of complex participants (n=1,431), and subgroup of 
non-complex participants (n=1,710), ISCOPE sample  

 

Variable Missing  

Entire 
sample 

Complex  
subgroup 

Non-complex 
subgroup 

Notes (n=3,141) (n=1,431) (n=1,710) 
Freq (%) Freq (%) Freq (%) 

 Age, mean (SD) 0 82.5 (5.3) 82.5 (5.2) 82.4 (5.3)  
 Sex 2     
   Male  983 (31.3) 468 (32.7) 515 (30.2)  
   Female  2,156 (68.7) 963 (67.3) 1,193 (69.9)  
 Country of birth 0     
  Netherlands  2,857 (91.0) 1,302 (91.0) 1,555 (90.9) 
  Other    284 (9.0) 129 (9.0) 155 (9.1) 
 Marital status 1     
   Married or living together  1,137 (36.2) 510 (35.6) 627 (36.7)  
   Widow or widower   1,657 (52.8) 767 (53.6) 890 (52.1)  
   Single or divorced  346 (11.0) 154 (10.8) 192 (11.2)  
 Living arrangement 1     
   Alone, independent  1,701 (54.2) 779 (54.4) 922 (54.0)  
   With other, independent  1,107 (35.3) 492 (34.4) 615 (36.0)  
   Institutional  332 (10.6) 160 (11.2) 172 (10.1)  
 Statusscore10 of home address 34    Higher quintile areas in the Statusscores 

calculated by the Sociaal en Cultureel 
Planbureau in 2010 (Statusscores10) 
represent areas with lower levels of 
deprivation198 
 

   Mid-high SES  2,487 (80.0)  1,124 (79.5) 1,363 (80.5) 
   Low SES  620 (20.0) 290 (20.5) 330 (19.5) 
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Variable Missing  

Entire 
sample 

Complex  
subgroup 

Non-complex 
subgroup 

Notes (n=3,141) (n=1,431) (n=1,710) 
Freq (%) Freq (%) Freq (%) 

 State pension as only income source 10 477 (15.2) 229 (16.0) 248 (14.6)  
 Education 4    Secondary education includes vocational 

school     Completed primary  1,152 (36.7) 515 (36.0) 637 (37.3) 
   Completed secondary  1,700 (54.2) 804 (56.2) 896 (52.5) 
   Completed tertiary   285 (9.1) 111 (7.8) 174 (10.2) 
 4 or more health problems 0 270 (8.6) 270 (18.9) 0 (0.0) Summary score adding the number of 

positive responses reported by participants 
to 8 health conditions: asthma, chronic 
bronchitis, or emphysema; diabetes; 
osteoarthritis or rheumatoid wear of hips 
or knees; osteoporosis; heart failure; 
stroke, brain hemorrhage, cerebral 
infarction, or transient ischemic attack; 
hip fracture; depression or anxiety 
disorder 
 

 MMSE score < 23 40 389 (12.5) 147 (10.4) 242 (14.3) A score of 23 or less in the Mini-Mental 
State Examination (MMSE)204 is 
indicative of cognitive impairment 
 

 GDS-15 score > 5 190 469 (15.9) 259 (19.2) 210 (13.1) A score of 5 or more in the 15-item 
Geriatric Depression Scale (GDS-15)181 is 
suggestive of depression 
 

 Loneliness scale score, mean (SD) 196 2.8 (2.8) 3.0 (2.9)  2.6 (2.7) A score of 3 or more in the 11-item 
Loneliness Scale205 represent loneliness  
 

 No admissions 12 months prior 3 2,629 (83.8) 1,094 (76.5) 1,535 (89.9)  
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Supplementary Table 6.2 Characteristics of ISCOPE GPs (n=81) and practices (n=59) 

 
Variable Missing  Freq (%) Notes 
GP characteristics (n=81)    
 Age, mean (SD) 2 50.0 (8.7)  
 Sex 0   
   Male  48 (59.3)  
   Female  33 (40.7)  
 Years in general practice, mean (SD) 0 19.9 (10.4)  
 Number of older patients, mean (SD) 0 149.0 (102.6)  
 > 10% patients aged 75+ 0 13 (16.1)  
 Position 0  Owners refer to sole owners or partners 

     Owner  57 (70.4) 
   Employed GP  24 (29.6) 
Practice characteristics (n=59)    
 Area type of practice location 0  The Netherlands is a highly urbanised country; all practices in the 

sample are in the vicinity of the main urban centre    Urban   44 (74.6) 
   Rural   15 (25.4) 
 Duo or group practice 0 33 (55.9)  
 Practice nurse 6 45 (84.9)  
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Chapter 7  
Functional ability and quality of life of older people in primary care   
 

The preceding chapters reported differences in rates of hospitalisations that may either represent 

overuse or underuse of hospital services; considering patient-reported outcomes may help 

contextualise the patterns of rate differences. This present chapter reports an examination of the same 

GP and practice characteristics and their association with functional ability and quality of life in New 

Zealand and the Netherlands (manuscript under review). 

 

Palapar L, Kerse N, Lumley T, Wilkinson-Meyers L, Blom J. Functional ability and quality of life of 
older people in primary care. Age Ageing. under review. 

 

  

7.1 Background 

With the ageing of populations worldwide, the international commitment to experiencing greater 

longevity in good health is stronger than ever.1 Maintaining independence and quality of life (QOL) 

are essential components of care for older persons that can be more challenging for those who have 

multiple co-existing chronic health conditions. Prior systematic reviews have found that 

multimorbidity is associated with functional decline48, 50  and poorer QOL.47, 48 Older persons with 

activity limitations43 or lower QOL206, 207 have a higher risk for hospitalisations, which is of interest 

to many countries as the cost of hospital care comprise a substantial share of health spending.27 As 

the patient populations of primary care become increasingly multimorbid, the need to engage in a 

broader discussion on how we can systematically identify and manage patients with complex care 

needs is gaining wider attention. 

 

Many of the emerging interventions in primary care have failed to demonstrate substantial 

improvements to functional status and QOL. For example, in a meta-analysis of eight intervention 

trials on proactive integrated care in the Netherlands, change in daily functioning and QOL over a 1-
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year period was not significantly different between intervention and usual care groups.58 In a 

systematic review of interventions for people with multimorbidity, less than half of the studies that 

were interested in function or QOL reported statistically significant differences in these outcomes, 

and intervention benefits were mostly small where there were differences.61 This study also reported 

that the predominant intervention element in 12 of the 18 randomised controlled trials included in the 

review was a change to the organisation of care delivery.61 In addition to this, a number of recent 

intervention trials focusing on the care of older people also failed to demonstrate intervention benefit 

to both functional ability and QOL.103, 110, 111, 122 Many of these include organisational intervention 

components such as a change in the skill mix or setting of service delivery, as well as professional 

intervention components such as participation in educational meetings, providing new clinical 

information, and clinical audit.  

 

Questions remain as to whether GP and practice characteristics influence patient outcomes in primary 

care. In the medical practice variation literature, individual practice styles and practice contexts that 

provide opportunities and constraints to the realisation of physician preferences have been long 

theorised to contribute to differences in health care utilisation.76 Studies of medical practice variations 

in primary care frequently examine differences in rates of referrals, investigations, and prescribing in 

relation to factors such as GP age and practice size. In some studies, older GPs have been found to 

have lower rates of referrals208, 209 and test ordering210, 211 and higher prescribing rates,86, 210 but 

results are mixed overall. Inconsistent associations between referral rates and practice size have been 

noted by a systematic review,209 but more recent investigations have shown higher referral rates in 

larger practices.208, 212 Less is known on how these and other characteristics that may shape or 

influence the expression of practice styles are associated with functional status and QOL of patients.  

 

The present study aims to estimate and compare differences in functional ability and QOL according 

to GP and practice characteristics in New Zealand and the Netherlands. GP services are partly 

subsidised in New Zealand, where the health system is largely funded through general taxation.124 In 
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the Dutch health care system, which is predominantly financed through compulsory social health 

insurance, GP services are covered by the government-defined benefit package for basic health 

services.125 Common features of the New Zealand and Dutch health systems are GP gatekeeping to 

secondary services and patient enrolment to GP practices.124, 125 To investigate the hypothesis that the 

outcomes of older people with many and varied care needs would differ from those who are relatively 

well, we will also examine associations in participants with complex and non-complex care needs in 

both countries.  

 

7.2 Methods  

We performed a secondary analysis of data from the Brief Risk Identification of Geriatric Health 

Tool (BRIGHT) trial in New Zealand and the Integrated Systematic Care for Older People (ISCOPE) 

study in the Netherlands. The methods and outcomes of the BRIGHT trial144, 150 and ISCOPE 

study197 have been described in detail elsewhere. Both studies were cluster randomised controlled 

trials that recruited enrolled primary care patients aged 75 years and over (65 and over for New 

Zealand Māori), included proactive assessment as an intervention component, and examined 

differences in functional ability and QOL either as primary or secondary outcomes. Compared to 

usual care, the BRIGHT intervention had a small but statistically significant benefit in functional 

ability and QOL. There were no differences in these two outcomes between the ISCOPE intervention 

group and the usual care group. The present study used these data to investigate GP and practice 

differences in enrolled older patients’ health outcomes with adjustment for baseline participant 

characteristics.  

 

Existing data from the BRIGHT trial on 3,755 participants aged 75+ enrolled in 60 general practices 

included socioeconomic, physical health, social support, and behavioural characteristics of 

participants determined during baseline assessments; baseline and 36-month functional ability 

assessed by the Nottingham Extended Activities of Daily Living (NEADL); and ratings of QOL 

domains at baseline and at 36 months using the brief version of the World Health Organization 
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Quality of Life assessment tool (WHOQOL-BREF). The total NEADL score ranges from 0 to 22, 

with higher scores indicating greater independence.130 The WHOQOL-BREF yields four QOL 

domain scores (physical, psychological, social, and environmental) that are scaled from 0 to 100, with 

higher ratings indicating better quality of life.131 Data collected in our GP and practice surveys and 

publicly accessible information on the New Zealand Medical Council database were linked to 

participant data. The 17 potential confounding variables at the patient-level and 21 GP- and practice-

level variables used in the analysis were presented in Chapter 5 (Supplementary Tables 5.1 and 5.2). 

 

For the ISCOPE study, we used available data on 3,141 participants aged 75+ registered in 59 general 

practices. Participant characteristics from the ISCOPE baseline survey that were similar to BRIGHT 

include age, sex, marital status, living arrangement, education, number of health problems, cognition, 

depression, and social support. The Groningen Activity Restriction Scale (GARS) was used to assess 

functional ability at baseline and on 12-month follow-up. The total GARS score ranges from 18 to 72, 

with higher scores indicating higher levels of disability.132 For QOL, we used the summary index of 

the five dimensions (mobility, self-care, daily activities, pain, and mood) of the EQ-5D.133 EQ-5D 

index values of 1 and 0 refer to best health and death, respectively; in the Dutch population value set, 

the worst possible health state was valued as -0.38.213 Personal and practice characteristics of GPs 

were linked to participant data. GP characteristics that were similar in ISCOPE and BRIGHT datasets 

include age, sex, experience in general practice, number of older patients, and position in the practice; 

similar practice characteristics were area type of practice location and practice size. We had a total of 

12 patient-level variables and 9 GP- and practice-level variables in the ISCOPE dataset (details 

provided in Supplementary Tables 6.1 and 6.2 at the end of Chapter 6).  

 

Differences in the BRIGHT and ISCOPE datasets have been previously described.214 Area-based 

measure of socioeconomic status was available at the patient- and practice-levels in the BRIGHT 

dataset and at the patient-level in the ISCOPE dataset. Information on home visiting was only 

obtained in the BRIGHT sample of practices as maintenance of GP registration in the Netherlands 
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requires performance of after-hours duties including home visits. Nurse staffing was a variable of 

interest only in the ISCOPE sample of practices as practice nurses are universal in New Zealand 

general practice.  

 

Stata 11.0 was used to separately fit linear mixed models with measures of functional ability and 

QOL as dependent variables and participants as level 1 units, GPs as level 2 units, and practices as 

level 3 units. We allowed GP- and practice-specific intercepts in the random part of the model 

(random intercepts model). For the BRIGHT sample, we modelled 36-month NEADL score and 36-

month ratings of QOL domains. Models of 12-month GARS score and 12-month EQ-5D score were 

fitted for the ISCOPE sample. We followed this four-step procedure for each outcome in both 

samples: (1) a base model consisting of group assignment in the respective trial and either baseline 

function or QOL as appropriate was first specified; (2) patient-level variables were separately added 

to the base model; (3) a full base model was specified by simultaneously adding patient-level 

predictors of the dependent variable to the base model; and (4) GP- and practice-level variables were 

then separately added to the full base model. This fourth step yields an adjusted difference in function 

or QOL according to a specific GP or practice characteristic. Interval estimates were obtained to a 

95% level of confidence. 

 

We fitted the models described above for the entire sample, for the 'complex care needs' subgroup, 

and for the 'non-complex care needs' subgroup. BRIGHT participants were assigned to the 'complex 

care needs' subgroup if they were either diagnosed with five or more conditions, or had myocardial 

infarction or angina, stroke, chronic bronchitis, emphysema, or chronic lung problems due to 

cigarette smoking. ISCOPE participants who either had four or more conditions, or were diagnosed 

with heart failure, had a stroke, brain hemorrhage, cerebral infarction, or transient ischemic attack, or 

asthma, chronic bronchitis, or emphysema were assigned to the 'complex care needs' subgroup. The 

'non-complex care needs' subgroups consisted of participants who did not meet our definition of 

complexity.    
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7.3 Results 

The preceding chapters reported baseline characteristics of 3,755 BRIGHT and 3,141 ISCOPE 

participants, their GPs, and practices (Supplementary Tables 5.1 and 5.2 for BRIGHT and 

Supplementary Tables 6.1 and 6.2 for ISCOPE). Briefly, 38.0% of the BRIGHT sample were 

categorised as complex; in ISCOPE, 45.6% were complex. On average, BRIGHT and ISCOPE GPs 

have been working in general practice for 17.4 (SD 8.7) and 19.9 (SD 10.4) years, respectively. Only 

23% of BRIGHT GPs handled at least 100 older patients, whereas 62% of ISCOPE GPs did so. 

Compared to the BRIGHT GP sample, a smaller proportion of the ISCOPE GPs were females (40.7% 

versus 56.8% in BRIGHT).   

 

Good levels of function and QOL were reported at baseline and on follow-up in both samples (Tables 

7.1 and 7.2 for BRIGHT and ISCOPE, respectively). In unadjusted models of functional ability and 

QOL, significantly worse outcomes were observed in complex compared to non-complex participants 

on follow-up. At 36 months, the NEADL scores of complex participants in BRIGHT were 1.38 (CI 

1.13 to 1.63) points lower than non-complex participants; complex participants also gave consistently 

lower ratings of QOL domains – 8.19 (CI 7.05 to 9.34) points lower in the physical domain, 3.52 (CI 

2.61 to 4.43) points lower in the psychological domain, 2.55 (CI 1.66 to 3.45) points lower in the 

social domain, and 2.93 (CI 2.14 to 3.71) points lower in the environmental domain. In the ISCOPE 

sample, complex participants’ GARS scores at 12 months were 3.62 (CI 2.57 to 4.66) points higher 

(indicating worse function) than non-complex patients and EQ-5D scores were 0.07 (CI 0.05 to 0.10) 

points lower. Differences in functional ability and QOL according to participant characteristics that 

were included in models for fully adjusted analysis are provided as supplementary tables at the end of 

the chapter (Supplementary Tables 7.1 to 7.5 for BRIGHT sample and Supplementary Table 7.6 to 

7.7 for ISCOPE sample).  
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Table 7.1 Baseline and 36-month NEADL score and QOL domain ratings for the entire sample, subgroup of complex participants, and subgroup of non-
complex participants, BRIGHT sample a 

 

Outcome 
Entire sample (n=3,755) Complex subgroup (n=1,374) Non-complex subgroup (n=2,241) 

Baseline 36 months Baseline 36 months Baseline 36 months 
Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d 

NEADL score b 20.00 (18.00-21.00) 20.00 (17.00-21.00) 19.00 (17.00-21.00) 19.00 (16.00-21.00) 20.00 (19.00-21.00) 20.00 (18.00-21.00) 
QOL domain ratings c       
  Physical  71.43 (60.71-82.14) 71.43 (60.71-82.14) 66.67 (53.57-75.00) 67.86 (57.14-75.00) 75.00 (64.29-85.71) 75.00 (64.29-82.14) 
  Psychological 75.00 (66.67-79.17) 75.00 (66.67-79.17) 70.83 (62.50-79.17) 70.83 (62.50-79.17) 75.00 (66.67-83.33) 75.00 (66.67-83.33) 
  Social  83.33 (75.00-91.67) 75.00 (75.00-91.67) 75.00 (66.67-87.50) 75.00 (75.00-83.33) 83.33 (75.00-91.67) 83.33 (75.00-91.67) 
  Environmental  81.25 (71.88-87.50) 81.25 (75.00-87.50) 78.13 (68.75-87.50) 78.13 (71.88-87.50) 84.38 (75.00-90.63) 81.25 (75.00-90.63) 

 
a Complex if diagnosed with five or more conditions or at least one of the following: myocardial infarction or angina; stroke; chronic bronchitis, 
emphysema, or chronic lung problems due to cigarette smoking 
 
b Nottingham Extended Activities of Daily Living (range 0-22, higher scores indicate better function) 
 

c Quality of life domains measured using brief version of the World Health Organization Quality of Life assessment tool (WHOQOL-BREF, range 0-100, 
higher scores indicate better QOL) 
 

d Median (interquartile range) 
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Table 7.2 Baseline and 12-month GARS score and EQ-5D score for the entire sample, subgroup of complex participants, and subgroup of non-complex 
participants, ISCOPE sample 

 

Outcome 
Entire sample (n=3,141) Complex subgroup (n=1,431) Non-complex subgroup (n=1,710) 

Baseline 12 months Baseline 12 months Baseline 12 months 
Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d Med (IQR) d 

GARS score b 31.00 (24.00-41.00) 34.00 (26.00-44.00) 33.00 (26.00-43.00) 36.00 (28.00-45.00) 29.00 (22.00-38.00) 31.00 (24.00-41.00) 
EQ-5D score c 0.78 (0.57-0.84) 0.74 (0.42-0.84) 0.73 (0.39-0.81) 0.69 (0.33-0.81) 0.81 (0.66-0.89) 0.78 (0.6-0.84) 

 
a Complex if diagnosed with four or more conditions or at least one of the following: heart failure; stroke, brain hemorrhage, cerebral infarction, or 
transient ischemic attack; or asthma, chronic bronchitis, or emphysema  
 
b Groningen Activity Restriction Scale (range 18-72, higher scores indicate worse function)  
 
c EuroQOL five dimensions summary index (range -0.38-1.00, where 1.00 refers to best health) 
 

d Median (interquartile range) 
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7.3.1 BRIGHT sample – GP and practice differences in patient-reported outcomes 

 
Functional ability 

We observed significant differences in function for only 3 of 21 GP and practice characteristics 

examined after fully adjusting for participant characteristics (Figure 7.1). Participants seen by female 

GPs obtained 36-month NEADL scores that were 0.26 (CI 0.01 to 0.51) points lower. NEADL scores 

on follow-up were significantly higher in participants seen by GPs who were handling a greater 

number of older patients (0.11 points higher per 50 more patients aged 75+, CI 0.01 to 0.21) and in 

participants attending practices that had a larger proportion of older patients in the practice (0.19 

points higher per 5% more patients aged 75+, CI 0.06 to 0.33). 

 

Subgroup analyses. Figure 7.1 also shows that when we separately analysed participants with 

complex and non-complex care needs, 4 of 21 GP and practice characteristics had a significant 

association with fully adjusted functional ability. Each increment of 50 older patients handled by a 

GP corresponded to a 0.18 (CI 0.02 to 0.34) points higher NEADL score in the subgroup of 

participants with complex care needs. In non-complex participants, lower NEADL scores were 

observed in participants seen by female GPs (0.27 points lower, CI 0.02 to 0.52), those attending 

practices with a larger proportion of Māori patients (0.16 points lower per 10% more Māori patients 

in the practice, CI 0.01 to 0.32), and those attending practices located in areas of greater deprivation 

(0.05 points lower per higher decile of deprivation, CI 0.01 to 0.10). 

 

Quality of life 

In fully adjusted analyses, there was a significant difference in at least one QOL domain for 4 of 21 

GP and practice characteristics (Figures 7.1 and 7.2). Across the four QOL domains, the size of 

significant differences ranged from 1.64 (CI 0.05 to 3.24) points lower psychological domain ratings 

in practices that systematically contact patients to 0.97 (CI 0.30 to 1.64) points higher psychological 

domain ratings per 5% higher proportion of older patients in the practice. Smaller positive 
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associations in 3 of 4 QOL domains were also observed according to number of older patients 

handled by the GP and full-time equivalent (FTE) of the GP given a 10-session work week.   

 

Subgroup analyses. When we separately analysed participants with complex and non-complex care 

needs, we found significant differences in at least one of the four QOL domains for 6 of 21 GP and 

practice characteristics after fully adjusting for participant characteristics (Figures 7.1 and 7.2). In 

participants with complex care needs, the size of significant differences ranged from 1.90 (CI 0.08 to 

3.72) points lower psychological domain ratings in practices that do home visits to 1.17 (CI 0.37 to 

1.97) points higher psychological domain ratings per 5% higher proportion of older patients in the 

practice. Seeing a GP whose patient list had a larger number of older people was significantly 

associated with higher QOL ratings in 3 of 4 domains, and those seeing a GP who has worked longer 

at their particular practice gave significantly higher QOL ratings in 2 of 4 domains.  

 

In non-complex participants, none of the characteristics examined were associated with lower QOL 

ratings; the largest significant difference was 1.16 (CI 0.43 to 1.89) points higher environmental 

domain ratings per 0.20 higher FTE of their GP. In addition to significantly higher environmental 

domain ratings, higher FTEs were also associated with higher ratings of social and psychological 

QOL domains in non-complex participants. Other smaller positive associations in 1 of 4 domains 

were observed according to the proportion of locum GPs in the practice, number of older patients, 

and proportion of older patients in the practice.  
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Figure 7.1 Difference in adjusted NEADL score a and physical QOL domain rating b at 36 months according to GP and practice characteristics for the 
entire sample, subgroup of complex participants, and subgroup of non-complex participants, BRIGHT sample c 

 
a 36-month NEADL full base models adjust for (1) group assignment in the BRIGHT trial, baseline NEADL score, age, sex,  ethnicity, marital status, 
living arrangement, number of health problems, number of medications, Abbreviated Mental Test Score (cognition), social support score, physical activity, 
alcohol consumption, frequency of alcohol intake, and nutritional risk score in the entire sample; (2) group assignment in the BRIGHT trial, baseline 
NEADL score, age, sex,  marital status, living arrangement, number of health problems, number of medications, Abbreviated Mental Test Score 
(cognition), Geriatric Depression Scale (GDS-15) score (depression), physical activity, and alcohol consumption in the subgroup of participants with 
complex care needs; and (3) group assignment in the BRIGHT trial, baseline NEADL score, age, sex, education, number of health problems, number of 



142 

medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, alcohol consumption, and frequency of 
alcohol intake in the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.1) 
 
b 36-month physical QOL full base models adjust for (1) group assignment in the BRIGHT trial, baseline physical QOL rating, age, living arrangement, 
number of health problems, number of medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, and 
nutritional risk score in the entire sample; (2) group assignment in the BRIGHT trial, baseline physical QOL rating, age, number of health problems, 
Geriatric Depression Scale (GDS-15) score (depression), social support score, and nutritional risk score in the subgroup of participants with complex 
care needs; and (3) group assignment in the BRIGHT trial, baseline physical QOL rating, age, living arrangement, number of health problems, number of 
medications,  Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, frequency of alcohol intake, and nutritional 
risk score in the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.2) 
 

c Models that failed to converge are marked as *; markings ▼and ▲ represent estimates less than -0.4 and greater than 0.4 for NEADL and less than -2.0 
and greater than 2.0 for physical QOL  
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Figure 7.2 Difference in adjusted psychological, a social, b and environmental c QOL domain ratings at 36 months according to GP and practice 
characteristics for the entire sample, subgroup of complex participants, and subgroup of non-complex participants, BRIGHT sample d 
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a 36-month psychological QOL full base models adjust for (1) group assignment in the BRIGHT trial, baseline psychological QOL rating, age, ethnicity, 
living arrangement, number of health problems, number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) 
score (depression), social support score, physical activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score in the entire 
sample; (2) group assignment in the BRIGHT trial, baseline psychological QOL rating, age, number of health problems, number of medications, Geriatric 
Depression Scale (GDS-15) score (depression), social support score, physical activity, alcohol consumption, frequency of alcohol intake, and nutritional 
risk score in the subgroup of participants with complex care needs; and (3) group assignment in the BRIGHT trial, baseline psychological QOL rating, 
age, number of health problems, number of medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, 
and nutritional risk score in the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.3) 
 
b 36-month social QOL full base models adjust for (1) group assignment in the BRIGHT trial, baseline social QOL rating, age, sex, ethnicity, number of 
health problems, number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), social 
support score, physical activity, smoking, and nutritional risk score in the entire sample; (2) group assignment in the BRIGHT trial, baseline social QOL 
rating, Abbreviated Mental Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), social support score, and nutritional risk score 
in the subgroup of participants with complex care needs; and (3) group assignment in the BRIGHT trial, baseline social QOL rating, age, sex, ethnicity, 
number of medications, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, smoking, and nutritional risk 
score in the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.4) 
 
c 36-month environmental QOL full base models adjust for (1) group assignment in the BRIGHT trial, baseline environmental QOL rating, age, sex, 
marital status, living arrangement, number of health problems, number of medications, Abbreviated Mental Test Score (cognition), Geriatric Depression 
Scale (GDS-15) score (depression), social support score, physical activity, alcohol consumption, frequency of alcohol intake, and nutritional risk score in 
the entire sample; (2) group assignment in the BRIGHT trial, baseline environmental QOL rating, age, sex, marital status, living arrangement, number of 
health problems, Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, alcohol consumption, frequency of 
alcohol intake, and nutritional risk score in the subgroup of participants with complex care needs; and (3) group assignment in the BRIGHT trial, 
baseline environmental QOL rating, age, sex, marital status, living arrangement, number of health problems, number of medications, Abbreviated Mental 
Test Score (cognition), Geriatric Depression Scale (GDS-15) score (depression), social support score, physical activity, alcohol consumption, frequency of 
alcohol intake, and nutritional risk score in the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.5) 
 

d Models that failed to converge are marked as *; markings ▼and ▲ represent estimates less than -2.0 and greater than 2.0 
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7.3.2 ISCOPE sample – GP and practice differences in patient-reported outcomes 

Functional ability 

None of the 9 characteristics examined were significantly associated with functional ability in fully 

adjusted analyses (Figure 7.3).  

 

Subgroup analyses. There were no significant differences in fully adjusted GARS scores according to 

GP and practice characteristics in the subgroup of participants with complex care needs, but non-

complex participants seen by employed GPs had 1.17 (CI 0.05 to 2.28) points lower GARS scores 

(indicating better function) compared to those seen by GP owners. 

 

Quality of life 

In fully adjusted analyses, we observed significant differences in QOL for 2 of 9 GP and practice 

characteristics. EQ-5D scores of participants seen by older GPs and more experienced GPs were 

significantly lower by 0.01 points per decade older age or per decade working in general practice (CI 

0.00 to 0.02 for GP age and GP experience, Figure 7.3).  

 

Subgroup analyses. When we separately analysed participants with complex and non-complex care 

needs, 3 of 9 GP and practice characteristics had a significant association with fully adjusted QOL 

(Figure 7.3). In complex participants, each decade older age of GP or decade working in general 

practice corresponded to a 0.02 points lower EQ-5D score (CI 0.00 to 0.04 for GP age, CI 0.00 to 

0.03 for GP experience). In non-complex participants, those attending practices staffed with a 

practice nurse had 0.04 (CI 0.00 to 0.08) higher EQ-5D scores.
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Figure 7.3 Difference in adjusted GARS score a and EQ-5D score b at 12 months according to GP and practice characteristics for the entire sample, 
subgroup of complex participants, and subgroup of non-complex participants, ISCOPE sample c 

 
a 12-month GARS full base models adjust for (1) group assignment in the ISCOPE study, baseline GARS score, age, living arrangement, Mini-Mental 
State Examination score (cognition), and Geriatric Depression Scale (GDS-15) score (depression) in the entire sample; (2) group assignment in the 
ISCOPE study, baseline GARS score, age, and Mini-Mental State Examination score (cognition) in the subgroup of participants with complex care 
needs; and (3) group assignment in the ISCOPE study, baseline GARS score, age, marital status, and Mini-Mental State Examination score (cognition) in 
the subgroup of non-complex participants (full base model estimates provided in Supplementary Table 7.6) 



147 

 
b 12-month EQ-5D full base models adjust for (1) group assignment in the ISCOPE study, baseline EQ-5D score, age, sex, marital status, living 
arrangement, education, source of income, number of health problems, Mini-Mental State Examination score (cognition), and Geriatric Depression Scale 
(GDS-15) score (depression), and loneliness score in the entire sample; (2) group assignment in the ISCOPE study, baseline EQ-5D score, age, sex, 
marital status, living arrangement, source of income, number of health problems, Mini-Mental State Examination score (cognition), and Geriatric 
Depression Scale (GDS-15) score (depression), and loneliness score in the subgroup of participants with complex care needs; (3) group assignment in 
the ISCOPE study, baseline EQ-5D score, age, sex, living arrangement, education, number of health problems, Mini-Mental State Examination score 
(cognition), and Geriatric Depression Scale (GDS-15) score (depression), and loneliness score in the subgroup of non-complex participants (full base 
model estimates provided in Supplementary Table 7.7) 
 

c Models that failed to converge are marked as *; markings ▼and ▲ represent estimates less than -1.2 and greater than 1.2 for GARS and less than -0.04 
and greater than 0.04 for EQ-5D  
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7.4 Discussion  

We investigated how enrolled older primary care patients’ functional ability and QOL differ 

according to the characteristics of GPs and practices interested in a trial about care of older people in 

New Zealand and the Netherlands. Statistically significant associations found were small and very 

few compared to the number of factors examined. 

 

The most important finding of this study is the consistently small differences in older participants' 

functional ability and QOL after adjusting for individual characteristics. It is possible that in health 

care settings where there is universal access to care and continuity of care is facilitated by enrolment 

of patients with practices, older people who share similar characteristics have comparable health 

outcomes regardless of which practice they choose to attend or the GP they see. Considering good 

levels of function and QOL ratings at baseline and on follow-up in both BRIGHT and ISCOPE 

samples, another explanation is that we were unable to capture brief episodes of disability or poor 

QOL; response shifts including recalibration of quality of life standards or perception of difficulty in 

performing activities215, 216 may also play a role. If the small size of associations indeed reflects the 

difficulty observing substantial differences in functional ability and QOL of older people – be it from 

the way primary care sits in the overall health system in New Zealand and the Netherlands or the 

follow-up period of studies we have used in this analysis – we may need to temper our often overly 

optimistic expectations on primary care interventions addressing professional and organisational 

factors. Despite widespread use of practice-based interventions, consistently large benefits to 

functional status and QOL have yet to be shown in older primary care patients. In a Cochrane review 

of primary care and community-based interventions for multimorbid patients, for example, 

predominantly organisational interventions were largely unsuccessful in demonstrating meaningful 

improvements in function and QOL.61 As further attempts are made to change the way we practise 

and organise care, we should take a more thoughtful approach in selecting indicators of intervention 

success, ensuring that we are able capture short-term and long-term impacts on the processes of care, 

GP outcomes, and patient outcomes as appropriate. 
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Using data from two large primary care-based trials made it possible to separately estimate and 

compare differences in function ability and QOL according to GP and practice characteristics with 

comprehensive adjustment for participants' individual characteristics. The small, but statistically 

significant associations found were very few relative to the many GP and practice factors examined, 

thus we cannot discount the possibility that these were detected by chance. We also cannot infer 

causality regarding the associations reported in this observational study. Available data used were 

from the BRIGHT trial, which had response rates of 47% and 52% at participant and practice 

levels,150 and the ISCOPE study, which had response rates of 63% and 19% at the participant and GP 

levels.197 The findings of the present study are generalisable to at least the types of older primary care 

patients and practices who chose to participate in a trial about care of older people.  

 

In summary, it remains unclear whether the characteristics of practices older patients are enrolled in, 

or GPs they see, influence their functional status or QOL. Exploring the impact of the relational 

aspect of primary care is the next step – future studies can examine how outcomes differ according to 

factors that may characterise doctor-patient interactions such as patient-centredness of GPs, patients' 

GP preferences, and continuity of care.  

 

7.5 Chapter conclusion 

Overall, there were small and very few statistically significant associations between GP and practice 

characteristics and older people’s functional ability and QOL. The findings suggest that it may be far 

more difficult to demonstrate substantial improvements in levels of function and QOL in older 

primary care patients than previously thought, especially in health care settings that provide universal 

access to care and where continuity of care is facilitated by enrolment of patients with practices. 
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7.6 Supplementary tables 

 
Supplementary Table 7.1 Predictors of 36-month NEADL scores in the full base model a for the entire sample, subgroup of complex participants, and 
subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 0.04 (-0.22 – 0.31) -0.01 (-0.42 – 0.39) 0.14 (-0.14 – 0.42) 
NEADL score at baseline 0.90 (0.86 – 0.95) 0.94 (0.87 – 1.01) 0.82 (0.77 – 0.88) 
 Age -0.14 (-0.16 – -0.12) -0.14 (-0.18 – -0.10) -0.13 (-0.16 – -0.11) 
 Sex             
   Male (reference)             
   Female -0.46 (-0.65 – -0.26) -0.93 (-1.29 – -0.57) -0.32 (-0.54 – -0.09) 
 Ethnicity             
  NZ European (reference)             
  NZ Māori 0.72 (0.25 – 1.18)         
  Other b  -0.06 (-0.30 – 0.18)         
 Marital status             
   Married (reference)             
   Widow or widower  -0.31 (-0.51 – -0.10) -0.55 (-0.95 – -0.15)     
   Single or divorced  -0.04 (-0.40 – 0.31) -0.45 (-1.11 – 0.21)     
 Living arrangement             
   Alone (reference)             
   With only spouse or partner  0.25 (0.05 – 0.45) 0.49 (0.11 – 0.88)     
   Other -0.58 (-1.03 – -0.12) -1.05 (-1.88 – -0.23)     
 NZDep06 c of home address             
 Education             
   Completed primary (reference)             
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

   Completed secondary         0.64 (0.29 – 0.98) 
   Completed tertiary         0.50 (0.14 – 0.85) 
 Number of health problems -0.27 (-0.34 – -0.21) -0.29 (-0.42 – -0.17) -0.21 (-0.31 – -0.12) 
 Number of medication types -0.12 (-0.16 – -0.08) -0.08 (-0.14 – -0.02) -0.11 (-0.16 – -0.06) 
 AMTS score d 0.14 (0.02 – 0.26) 0.25 (0.04 – 0.46)     
 GDS-15 score e     -0.20 (-0.29 – -0.11) -0.21 (-0.28 – -0.14) 
 Social support score f 0.06 (0.02 – 0.09)     0.06 (0.02 – 0.09) 
 Adequate physical activity 0.53 (0.34 – 0.73) 0.68 (0.30 – 1.05) 0.42 (0.20 – 0.64) 
 Does not smoke     -0.40 (-0.79 – -0.02)     
 Does not drink -0.34 (-0.54 – -0.14)     -0.39 (-0.62 – -0.16) 
 Frequency of alcohol intake             
   Daily or almost daily (reference)             
   Weekly -0.20 (-0.50 – 0.10)     -0.21 (-0.55 – 0.13) 
   Monthly -0.11 (-0.43 – 0.20)     -0.21 (-0.58 – 0.15) 
   Never -0.40 (-0.63 – -0.17)     -0.47 (-0.73 – -0.21) 
 Nutritional risk score g -0.07 (-0.10 – -0.04)         -0.05 (-0.09 – -0.02) 

 

a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Supplementary Table 7.2 Predictors of 36-month physical QOL domain ratings in the full base model a for the entire sample, subgroup of complex 
participants, and subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 0.97 (-0.30 – 2.24) 0.33 (-1.54 – 2.19) 1.39 (0.09 – 2.68) 
Physical QOL at baseline 0.64 (0.61 – 0.67) 0.65 (0.60 – 0.70) 0.61 (0.57 – 0.64) 
 Age -0.34 (-0.44 – -0.24) -0.26 (-0.43 – -0.09) -0.36 (-0.48 – -0.24) 
 Sex             
   Male (reference)             
   Female             
 Ethnicity             
  NZ European (reference)             
  NZ Māori             
  Other b              
 Marital status             
   Married (reference)             
   Widow or widower              
   Single or divorced              
 Living arrangement             
   Alone (reference)             
   With only spouse or partner  1.03 (0.14 – 1.92)     1.38 (0.29 – 2.48) 
   Other -1.14 (-3.18 – 0.90)     -0.84 (-3.47 – 1.79) 
 NZDep06 c of home address             
 Education             
   Completed primary (reference)             
   Completed secondary             
   Completed tertiary             
 Number of health problems -1.36 (-1.68 – -1.04) -0.77 (-1.31 – -0.23) -1.65 (-2.14 – -1.15) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

 Number of medication types -0.47 (-0.64 – -0.30)     -0.42 (-0.68 – -0.17) 
 AMTS score d             
 GDS-15 score e -0.90 (-1.17 – -0.63) -1.24 (-1.64 – -0.83) -0.64 (-1.01 – -0.27) 
 Social support score f 0.30 (0.15 – 0.45) 0.43 (0.19 – 0.68) 0.21 (0.02 – 0.4) 
 Adequate physical activity 1.78 (0.88 – 2.68)     1.98 (0.87 – 3.09) 
 Does not smoke             
 Does not drink             
 Frequency of alcohol intake             
   Daily or almost daily (reference)             
   Weekly         -2.39 (-4.03 – -0.76) 
   Monthly         -1.67 (-3.44 – 0.09) 
   Never         -1.34 (-2.6 – -0.07) 
 Nutritional risk score g -0.32 (-0.47 – -0.17) -0.29 (-0.54 – -0.03) -0.24 (-0.43 – -0.06) 

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Supplementary Table 7.3 Predictors of 36-month psychological QOL domain ratings in the full base model a for the entire sample, subgroup of 
complex participants, and subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 0.87 (-0.30 – 2.04) 0.23 (-1.29 – 1.76) 1.37 (0.09 – 2.65) 
Psychological QOL at baseline 0.57 (0.53 – 0.60) 0.57 (0.51 – 0.62) 0.55 (0.51 – 0.59) 
 Age -0.27 (-0.36 – -0.19) -0.18 (-0.32 – -0.03) -0.31 (-0.42 – -0.20) 
 Sex             
   Male (reference)             
   Female             
 Ethnicity             
  NZ European (reference)             
  NZ Māori 0.77 (-1.03 – 2.58)         
  Other b  -1.14 (-2.08 – -0.21)         
 Marital status             
   Married (reference)             
   Widow or widower              
   Single or divorced              
 Living arrangement             
   Alone (reference)             
   With only spouse or partner  0.65 (-0.12 – 1.43)         
   Other -1.47 (-3.24 – 0.30)         
 NZDep06 c of home address             
 Education             
   Completed primary (reference)             
   Completed secondary             
   Completed tertiary             
 Number of health problems -0.84 (-1.09 – -0.59) -0.62 (-1.05 – -0.18) -0.99 (-1.40 – -0.58) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

 Number of medication types -0.37 (-0.51 – -0.23) -0.26 (-0.48 – -0.05) -0.34 (-0.55 – -0.13) 
 AMTS score d 0.51 (0.07 – 0.96)         
 GDS-15 score e -1.26 (-1.50 – -1.01) -1.26 (-1.62 – -0.89) -1.26 (-1.59 – -0.93) 
 Social support score f 0.55 (0.42 – 0.68) 0.65 (0.44 – 0.87) 0.46 (0.30 – 0.63) 
 Adequate physical activity 1.87 (1.10 – 2.63) 1.59 (0.32 – 2.87) 1.88 (0.92 – 2.84) 
 Does not smoke             
 Does not drink -0.98 (-1.75 – -0.20) -2.05 (-3.34 – -0.75)     
 Frequency of alcohol intake             
   Daily or almost daily (reference)             
   Weekly -0.39 (-1.54 – 0.76) 0.03 (-1.88 – 1.95)     
   Monthly -1.68 (-2.91 – -0.45) -1.74 (-3.77 – 0.30)     
   Never -1.41 (-2.31 – -0.52) -2.42 (-3.93 – -0.92)     
 Nutritional risk score g -0.31 (-0.43 – -0.19) -0.30 (-0.51 – -0.09) -0.25 (-0.40 – -0.10) 

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Supplementary Table 7.4 Predictors of 36-month social QOL domain ratings in the full base model a for the entire sample, subgroup of complex 
participants, and subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 0.20 (-1.02 – 1.42) 0.24 (-1.47 – 1.96) 0.24 (-0.94 – 1.43) 
Social QOL at baseline 0.36 (0.34 – 0.39) 0.34 (0.29 – 0.39) 0.38 (0.34 – 0.41) 
 Age -0.11 (-0.20 – -0.02)         -0.11 (-0.22 – 0.00) 
 Sex             
   Male (reference)             
   Female 1.08 (0.29 – 1.88)     1.07 (0.09 – 2.06) 
 Ethnicity             
  NZ European (reference)             
  NZ Māori -0.74 (-2.63 – 1.16)     -0.74 (-2.94 – 1.46) 
  Other b  -1.27 (-2.26 – -0.28)     -1.69 (-2.9 – -0.49) 
 Marital status             
   Married (reference)             
   Widow or widower              
   Single or divorced              
 Living arrangement             
   Alone (reference)             
   With only spouse or partner              
   Other             
 NZDep06 c of home address             
 Education             
   Completed primary (reference)             
   Completed secondary             
   Completed tertiary             
 Number of health problems -0.29 (-0.55 – -0.03)         



157 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

 Number of medication types -0.27 (-0.41 – -0.13)     -0.24 (-0.45 – -0.02) 
 AMTS score d 0.59 (0.12 – 1.06) 0.97 (0.21 – 1.72) -0.78 (-1.08 – -0.48) 
 GDS-15 score e -0.66 (-0.88 – -0.44) -0.47 (-0.82 – -0.13) 0.61 (0.44 – 0.79) 
 Social support score f 0.69 (0.55 – 0.83) 0.78 (0.54 – 1.02)     
 Adequate physical activity 0.86 (0.06 – 1.66)     1.03 (0.03 – 2.02) 
 Does not smoke 1.11 (0.32 – 1.89)     1.20 (0.23 – 2.16) 
 Does not drink             
 Frequency of alcohol intake             
   Daily or almost daily (reference)             
   Weekly             
   Monthly             
   Never             
 Nutritional risk score g -0.35 (-0.48 – -0.23) -0.30 (-0.53 – -0.07) -0.32 (-0.47 – -0.16) 

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Supplementary Table 7.5 Predictors of 36-month environmental QOL domain ratings in the full base model a for the entire sample, subgroup of 
complex participants, and subgroup of non-complex participants, BRIGHT sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

BRIGHT intervention group 0.32 (-1.14 – 1.77) 0.06 (-1.72 – 1.84) 0.55 (-1.04 – 2.13) 
Environmental QOL at baseline 0.46 (0.43 – 0.49) 0.49 (0.43 – 0.54) 0.44 (0.40 – 0.48) 
 Age -0.22 (-0.30 – -0.14) -0.16 (-0.29 – -0.03) -0.24 (-0.34 – -0.15) 
 Sex             
   Male (reference)             
   Female -0.92 (-1.59 – -0.25) -1.57 (-2.70 – -0.43) -0.85 (-1.69 – 0.00) 
 Ethnicity             
  NZ European (reference)             
  NZ Māori             
  Other b              
 Marital status             
   Married (reference)             
   Widow or widower  -1.29 (-1.99 – -0.58) -1.48 (-2.72 – -0.24) -1.38 (-2.26 – -0.51) 
   Single or divorced  -1.72 (-2.95 – -0.49) -1.65 (-3.70 – 0.40) -1.75 (-3.32 – -0.18) 
 Living arrangement             
   Alone (reference)             
   With only spouse or partner  1.33 (0.64 – 2.02) 1.47 (0.27 – 2.66) 1.37 (0.52 – 2.23) 
   Other -0.82 (-2.40 – 0.75) -1.52 (-4.08 – 1.05) -0.19 (-2.24 – 1.86) 
 NZDep06 c of home address             
 Education             
   Completed primary (reference)             
   Completed secondary             
   Completed tertiary             
 Number of health problems -0.63 (-0.86 – -0.41) -0.57 (-0.96 – -0.18) -0.53 (-0.89 – -0.17) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,755) (n=1,374) (n=2,241) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

 Number of medication types -0.23 (-0.36 – -0.11)     -0.22 (-0.4 – -0.03) 
 AMTS score d 0.64 (0.24 – 1.04)     0.68 (0.15 – 1.20) 
 GDS-15 score e -0.90 (-1.09 – -0.71) -0.80 (-1.10 – -0.51) -0.95 (-1.21 – -0.68) 
 Social support score f 0.43 (0.31 – 0.55) 0.52 (0.33 – 0.71) 0.36 (0.22 – 0.51) 
 Adequate physical activity 1.82 (1.14 – 2.50) 1.43 (0.27 – 2.59) 1.91 (1.07 – 2.76) 
 Does not smoke             
 Does not drink -1.19 (-1.89 – -0.49) -1.85 (-3.03 – -0.66) -0.97 (-1.83 – -0.10) 
 Frequency of alcohol intake             
   Daily or almost daily (reference)             
   Weekly -1.42 (-2.44 – -0.39) -1.60 (-3.33 – 0.13) -1.38 (-2.66 – -0.10) 
   Monthly -2.04 (-3.15 – -0.94) -2.08 (-3.94 – -0.22) -2.17 (-3.56 – -0.79) 
   Never -1.96 (-2.77 – -1.16) -2.72 (-4.10 – -1.34) -1.72 (-2.72 – -0.73) 
 Nutritional risk score g -0.38 (-0.48 – -0.27) -0.42 (-0.61 – -0.22) -0.30 (-0.44 – -0.16) 

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b Includes European, Pacific, Asian, and 
African; c 2006 New Zealand Index of Deprivation; d Abbreviated Mental Test Score; e 15-item Geriatric Depression Scale; f measured using the 11-item 
Duke Social Support Index; g measured using the Australian Nutrition Screening Initiative 
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Supplementary Table 7.6 Predictors of 12-month GARS scores in the full base model a for the entire sample, subgroup of complex participants, and 
subgroup of non-complex participants, ISCOPE sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

ISCOPE intervention group -0.43 (-1.06 – 0.21) -0.83 (-1.67 – 0.00) -0.12 (-0.96 – 0.73) 
GARS score at baseline 0.95 (0.92 – 0.97) 0.93 (0.90 – 0.97) 0.95 (0.92 – 0.99) 
 Age 0.21 (0.16 – 0.27) 0.19 (0.11 – 0.27) 0.24 (0.16 – 0.32) 
 Sex             
   Male (reference)             
   Female             
 Country of birth             
  Netherlands (reference)             
  Other             
 Marital status             
   Married or living together (reference)             
   Widow or widower         -0.21 (-1.04 – 0.61) 
   Single or divorced          1.57 (0.28 – 2.87) 
 Living arrangement             
   Alone, independent (reference)             
   With other, independent 0.24 (-0.35 – 0.83)         
   Institutional  1.54 (0.51 – 2.56)         
 Statusscore10 b of home address             
 Income             
   State pension only (reference)             
   State pension and other             
 Education             
   Completed primary (reference)             
   Completed secondary              
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

   Completed tertiary              
 Number of health problems             
 MMSE score c -0.30 (-0.39 – -0.21) -0.30 (-0.44 – -0.16) -0.31 (-0.44 – -0.19) 
 GDS-15 score d 0.12 (0.01 – 0.24)         
 Loneliness scale score e                         

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b 2010 Statusscores calculated by the Sociaal 
en Cultureel Planbureau; c Mini-Mental State Examination; d 15-item Geriatric Depression Scale;  e measured using the 11-item Loneliness Scale 
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Supplementary Table 7.7 Predictors of 12-month EQ-5D scores in the full base model a for the entire sample, subgroup of complex participants, and 
subgroup of non-complex participants, ISCOPE sample 

 

Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

ISCOPE intervention group 0.01 (-0.01 – 0.04) 0.02 (-0.02 – 0.06) 0.01 (-0.02 – 0.04) 
EQ-5D score at baseline 0.55 (0.52 – 0.59) 0.52 (0.46 – 0.57) 0.58 (0.53 – 0.63) 
 Age -0.01 (-0.01 – 0.00) -0.01 (-0.01 – 0.00) 0.00 (-0.01 – 0.00) 
 Sex             
   Male (reference)             
   Female -0.06 (-0.08 – -0.04) -0.05 (-0.09 – -0.02) -0.07 (-0.09 – -0.04) 
 Country of birth             
  Netherlands (reference)             
  Other             
 Marital status             
   Married or living together (reference)             
   Widow or widower  -0.03 (-0.06 – -0.01) -0.04 (-0.07 – -0.01) -0.08 (-0.13 – -0.03) 
   Single or divorced  -0.02 (-0.06 – 0.01) 0.00 (-0.05 – 0.05) 0.02 (0.00 – 0.05) 
 Living arrangement             
   Alone, independent (reference)             
   With other, independent  0.03 (0.00 – 0.05) 0.03 (-0.01 – 0.06)     
   Institutional -0.09 (-0.13 – -0.06) -0.10 (-0.15 – -0.05)     
 Statusscore10 b of home address             
 Income             
   State pension only (reference)             
   State pension and other 0.04 (0.01 – 0.07) 0.05 (0.01 – 0.10)     
 Education             
   Completed primary (reference)             
   Completed secondary  0.02 (-0.01 – 0.04)     0.02 (-0.01 – 0.04) 
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Variables 

Entire sample Complex subgroup Non-complex subgroup 
(n=3,141) (n=1,431) (n=1,710) 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

   Completed tertiary  0.07 (0.03 – 0.10)     0.08 (0.04 – 0.13) 
 Number of health problems -0.04 (-0.04 – -0.03) -0.04 (-0.05 – -0.02) -0.05 (-0.07 – -0.04) 
 MMSE score c 0.01 (0.00 – 0.01) 0.01 (0.00 – 0.01) 0.01 (0.00 – 0.01) 
 GDS-15 score d -0.02 (-0.02 – -0.01) -0.02 (-0.03 – -0.01) -0.01 (-0.02 – 0.00) 
 Loneliness scale score e -0.01 (-0.01 – 0.00) -0.01 (-0.02 – -0.01) -0.01 (-0.01 – 0.00) 

 
a Candidate participant characteristics not included in fully adjusted analysis are represented as white space; b 2010 Statusscores calculated by the Sociaal 
en Cultureel Planbureau; c Mini-Mental State Examination; d 15-item Geriatric Depression Scale;  e measured using the 11-item Loneliness Scale 
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Chapter 8  
Overall discussion 
 
This thesis investigated the influence of GP and practice characteristics on hospitalisations, functional 

ability, and quality of life of older people in New Zealand and the Netherlands. The first section of 

this chapter summarises the main findings reported in the preceding chapters. The limitations of this 

study are outlined in the second section, and the third section discusses policy, practice, and research 

implications. The overall conclusion of the study is presented in the final section.  

 

8.1 Integrated summary    

Primary care, as the cornerstone of health care,7, 8 has an important role to play in the international 

commitment to experience greater longevity in good health.1 Various ways to improve the practice 

and organisation of primary care are being explored in response to ageing populations, and Chapter 2 

sought to identify intervention components that contribute to fewer admissions to hospital or nursing 

home, better functional ability, and higher quality of life. The main finding of the systematic review 

was that the effect of interventions focusing on professional and organisational factors were generally 

nil; the meta-analysis further found that preventive primary care interventions do not appear to have 

substantial effects in functioning regardless of specific intervention components. With multimorbidity 

on the on the rise,34-36 particularly for older people,48, 97 there is increasing interest in the use of broad 

outcome measures that are more aligned with older people’s priorities.38, 42, 98 However, we should 

also be careful not to simply regard these preventive trials as intervention failures without further 

information on intermediate, disease-specific outcomes, which may be more sensitive to changes over 

time; process indicators and contextual factors to assess intervention fidelity; and the satisfaction of 

patients and providers with the change in practice and organisation of care. Furthermore, although 

randomised controlled trials are expected to give the strongest evidence for establishing causation, 

considering associations from observational studies such as cohort studies and big data analytics in 

interpretation may prove to be useful.   



165 

Using practice-level data from the BRIGHT trial, Chapter 4 investigated the association between 

practice characteristics and the presence of proactive processes to detect problems in older primary 

care patients. This analysis showed that there is no clear typology of ‘good’ and ‘bad’ practices as 

some activities are routinely done in most practices. Previous studies have shown that particular 

interest in the research area and perceived relevance of the research question are important 

motivations for study participation not only for patients, but also for clinicians217, 218 – we should 

consider the possibility that practices already working towards improving care for older people were 

more likely to participate. That is, if practices with characteristics perceived to be less ideal with 

respect to older people’s care chose not to participate (in this case, implementing fewer proactive 

processes), the associations observed are possibly biased towards the null.  

 

Chapters 5 and 6 reported differences in rates of hospitalisations according to GP and practice 

characteristics and challenged the assumption that high admission rates reflect overuse of hospital 

services. Two alternative interpretations were presented: (1) high admission rates represent a 

correction of under detection of health problems and (2) admission rates are seemingly high due to 

unmet need for hospitalisations in the comparison group. To determine how admissions fit into the 

picture of older participants’ health, the remainder of this section re-examines patterns of rate 

differences alongside differences in patient-reported outcomes reported in Chapter 7. 

 

In the BRIGHT sample, none of the GP and practice characteristics were associated with unplanned 

admission rates. When the analysis was restricted to ASHs, participants seen by female GPs had 

lower admission rates and reported slightly poorer function on follow-up, which may suggest unmet 

need for hospitalisations. It is also possible that as patients accrue disability, they choose to more 

consistently see female GPs who engage in more affective communication,170 thus explaining poorer 

function on follow-up. In contrast, higher rates of unplanned admissions were observed in ISCOPE 

participants seen by female GPs, but only in the subgroup of non-complex participants.  
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In the ISCOPE sample, higher unplanned admission rates in participants who attended duo or group 

practices may represent overuse of hospital services as patient-reported outcomes on follow-up were 

comparable to those attending solo practices. Similar associations found in complex and non-complex 

subgroups suggest that larger practices may be missing opportunities to safely avoid hospitalisations 

in older people whose health may not appear to be on a declining trajectory. None of the outcomes 

were significantly different according to practice size in the BRIGHT sample.  

 

The presence of a practice nurse, which was only investigated in the ISCOPE sample as practice 

nurses are universal in New Zealand general practice, differentially influenced outcomes of 

participants with less or more complexity. It remains unclear whether higher admission rates in 

complex participants of practices staffed with a nurse represent unnecessary service provision that 

provided no benefit to QOL or correction of under detection of health problems which contributed to 

the maintenance of QOL.  

 

In summary, there were intriguing associations of GP and practice characteristics with unplanned 

admissions where patient-reported outcomes were comparable. Overall, considering the number of 

factors examined in the secondary analysis, very few GP and practice characteristics were associated 

with older people’s outcomes in both countries. The BRIGHT trial and ISCOPE study were 

conducted in the context of universal access, patient enrolment to GP practices, and GP gatekeeping 

to secondary services; New Zealand and the Netherlands both have reasonably integrated primary 

health care systems where continuity of care is facilitated by enrolment of patients with practices.124, 

125 In recent health system performance rankings of 11 high-income countries, New Zealand and the 

Netherlands both performed well on measures of care processes which include indicators on 

preventive care, safety, coordination, and patient-centred care.219 It is possible that in high-income 

countries where there is universal access to care, continuity of care is facilitated by enrolment of 

patients with practices, and the overall standard of routine care is high, older people who share 

similar characteristics have comparable health outcomes regardless of which practice they choose to 
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attend or the GP they see. When variability appears to be small, it may be useful to identify outliers 

using funnel charts, which superimpose performance on a certain indicator (for example, 

hospitalisation rates) with control limits.220 This method for comparing individual GPs and practices 

can help distinguish unremarkable variations due to common causes from variations due to special 

causes that warrant further investigation. Extending the previous discussion on participation bias, 

another possible explanation is that findings may have been biased towards the null. That is, if there 

was, indeed, a true positive relationship between practice characteristics and older people’s outcomes, 

less positive estimates may be expected if poorly performing practices chose not to participate. The 

overall findings concur with the systematic review on primary care interventions which found that the 

effect of interventions focusing on professional and organisational factors were generally nil.   

 

8.2 Limitations 

This investigation is subject to several limitations. First, causal relationships cannot be established in 

observational studies, but associations between GP and practice characteristics on older people's 

outcomes were examined to at least shed some light on why interventions to improve the way we 

practice and organise primary care have been largely unsuccessful. To estimate differences in 

outcomes not accounted for by older people’s health status needs, both (1) subject matter knowledge 

through selection of candidate participant-level covariates and (2) statistical testing were used to 

arrive at parsimonious models for fully adjusted analyses, but other methods for confounder selection 

are available such as causal diagrams.221 The overall agreement of findings of the studies on 

hospitalisation, functional ability, and quality of life with the systematic review on primary care 

interventions is reassuring. 

 

Second, the response rates of 47% and 52% at participant and practice levels for the BRIGHT trial150  

and 63% and 19% at the participant and GP levels for the ISCOPE study197 limits generalisability of 

the findings. On average, BRIGHT GPs completed their medical studies 24.3 years ago. This is 

comparable to the mean GP age of 49 years reported by the Medical Council of New Zealand in 
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2010222 considering previous research that New Zealand medical students complete their studies by 

age 25.7 years on average.223  Compared to GPs in New Zealand,222 a larger proportion of BRIGHT 

GPs were females (57% in BRIGHT versus 44% of New Zealand GPs excluding those in vocational 

training) and a smaller proportion of BRIGHT GPs were trained overseas (33% in BRIGHT versus 

40% of all GPs in New Zealand). The average size of BRIGHT practices (7 GPs per practice) was 

larger than the typical size of New Zealand practices (3 to 4 GPs).147, 224 As for ISCOPE, compared to 

the demographic characteristics of GPs reported by the Netherlands Institute for Health Services 

Research in 2010,225 a larger proportion of ISCOPE GPs were aged 50 and older (61% in ISCOPE 

versus 49% of all Dutch GPs). The sex composition of ISCOPE GPs was comparable to national 

estimates (41% female in ISCOPE versus 40% of GP owners and salaried GPs in the Netherlands).225 

There was a slightly larger proportion of solo practices in the ISCOPE sample (44% of ISCOPE 

practices versus 40% of all Dutch practices).225 Furthermore, these findings may not be generalisable 

to settings where primary care funding and structure differ, and different associations may also be 

observed in countries where primary care is less accessible, and levels of continuity may be lower.  

 

Third, the possibility that the few significant associations found were detected by chance cannot be 

discounted given the many GP and practice factors examined. Considering the overall exploratory 

aim of this investigation, Chapters 5 to 7 presented results using the approach described by 

Rothman,226 discussing opposing interpretations where appropriate, to assist the reader in judging 

whether findings are due to chance alone. The qualitatively similar differences found in sensitivity 

analyses is reassuring. However, despite the many comparisons done, the picture painted by this 

investigation is still incomplete – the impact of other factors that may characterise the relational 

aspect of primary care such as patient-centredness of GPs, patients’ GP preferences, and continuity of 

care was beyond the scope of the original studies and thus remains unexplored.  
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8.3 Implications 

8.3.1 Implication for policy 

The major policy implication arising from the findings of this investigation is the need to reframe 

thinking around hospitalisation rates. Safely avoiding unnecessary hospital stays has been a central 

focus of international health policies27 – and it is, perhaps, unsurprising that lower admission rates are 

assumed to be desirable. As a case in point, even in research challenging the validity of ASHs as a 

measure of primary care access and quality, the main argument is that ASHs overestimates the 

preventability of hospitalisations.158, 185 Much less attention has been paid to the alternative 

interpretations of high admission rates discussed in the present study – correction of under detection 

of health problems (high quality practice) and differences in levels of unmet need for hospitalisation 

(low quality practice) – despite their possibly widely differing implications on patient outcomes. 

More often than not, these alternative interpretations are discussed in brief in relation to an 

unexpected finding. For example, prior research in the US, which found an increase in ASHs 

following expansion of Medicaid coverage, suggested that the finding may be related to previously 

unmet health care needs being addressed.227  

 

In New Zealand, one of the five outcome areas of the underpinning framework of the Healthy Ageing 

Strategy 2016 relates to acute care,228 which emphasises the importance of a timely primary care 

response to an older person with acute health care needs. In the present study, the findings on 

socioeconomic inequity in the BRIGHT sample – lower ASH rates and slightly poorer function of 

non-complex participants of practices located in areas of greater deprivation – can suggest that the 

level of unmet need for hospitalisations in relatively well older people is higher in more deprived 

areas, thus highlighting the need to prioritise actions outlined in the Strategy to this group.  

 

It is clear in the example above that lower admission rates should not be assumed to be favourable to 

patients attending practices in more deprived areas as increased deprivation is usually associated with 

higher health care utilisation including ASHs.49, 158 However, the issue may become more apparent 
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when rate differences are examined according to factors where the findings of previous research have 

been mixed such as practice size.160-162, 164, 165 In the present study, simply taking patient-reported 

outcomes into consideration helped situate patterns of rate differences for some factors. More 

elaborate methods to contextualise differences in admission rates can be used at various stages of 

policy and programme development and evaluation.  

 

8.3.2 Implication for practice 

Older people comprised 14.3% of the New Zealand population in 20134 and 18% of the Dutch 

population in 2015.5 As the relative share of the older population rises to over 25% by the early 2060s 

in both countries,4, 6 the volume and complexity of GPs’ work are, likewise, expected to increase. 

Older patients have more frequent contacts with primary care229, 230 and present more problems 

during the encounter,231, 232 and there is growing concern that high GP workloads may compromise 

patient care. In England, for example, where increasing consultation rates and visit length suggests 

that primary care may be approaching its point of saturation,229 most GPs report that their 

unmanageable or excessive workload negatively impacts quality and safety of care.233 Practice nurse 

staffing may increase in the coming years in response to the changing demand for care – a number 

of prior systematic reviews have suggested that the health outcomes of primary care patients seen by 

nurses are similar to those seen by GPs.234-236 In the present study, however, it remained unclear 

whether higher admission rates in complex participants of ISCOPE practices staffed with a nurse 

represented low or high quality practice, as patient-reported outcomes were comparable to that of 

practices that did not have a nurse. This, again, underlines the need to collect information on process 

indicators and providers’ perceptions. In the present case, GPs’ workloads being positively influenced 

by the presence of a practice nurse should be considered an important outcome in its own right, as 

GPs’ dissatisfaction with their work environment may have far-reaching implications considering the 

worsening crisis of GP recruitment and retention.   
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Prior research has explored various ways of improving the practice and organisation of primary care 

to address the needs of ageing patient populations, but attempts have been largely unsuccessful in 

demonstrating benefits to functional ability and quality of life.58, 61 The consistently small differences 

in functional ability and quality of life found in both samples may suggest that the scope for 

improving patient-reported outcomes through primary care interventions focused on professional and 

organisational factors may be smaller than previously thought, especially in countries where the 

standard of routine care is already high. This suggests that we may need to temper our often overly 

optimistic expectations and perhaps more importantly, that we need to take a broader perspective in 

defining intervention success.  

 

8.3.3 Implication for future research 

The main actors hypothesised to contribute to medical practice variations, as described in the 

conceptual framework underpinning this investigation (Chapter 1), were patients, practitioners, 

practices, and the health system. The studies on hospitalisations, functional ability, and quality of life 

(Chapters 5 to 7) examined a number of factors that may characterise the individual practice styles of 

GPs and the practices that place opportunities or place constraints to how GPs practice, but the 

characteristics examined appear to have little influence on the outcomes of older people in this 

analysis. Participant characteristics were adjusted for in the analysis and health system characteristics 

were considered in interpreting associations, but factors characterising the relationship between GPs 

and patients (depicted as the two-way lines in Chapter 1 Figure 1.1) were not directly examined. Prior 

studies have demonstrated the association between better continuity of care and lower rates of 

hospitalisations,14-19, 21 better QOL,22 and lower mortality.23, 24 It is possible that primary care impacts 

older people’s outcomes through its relational aspect; future research focused on this topic is, 

therefore, suggested.  
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8.4 Concluding remarks 

Returning to the research question posed in Chapter 1, it is now possible to suggest that there is no 

consistent evidence that the practices older patients choose to enrol in, or the GPs they see, 

substantially influence older people’s health outcomes in settings where accessibility and continuity 

of primary care is good. The systematic review on primary care interventions, which highlighted that 

none of the interventions focusing on professional and organisational factors demonstrates a clear 

pattern of benefit on outcomes, concurs with the overall thesis findings. 
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Appendices 
 

Appendix A. Detailed record of search for preventive primary care interventions aiming to improve 
functional ability and quality of life of older people, assisted by Leiden University Medical Center 
Library Services 

 
Jeanet Blom, PHEG, pieper: 68444 
j.w.blom@lumc.nl 
 
Ngaire Kerse 
n.m.kerse@lumc.nl 
 
Total d.d. 12-2-2014: 1.228 references, sourced from: 

• PubMed: 917 [RefID 1-917] 
• MEDLINE: 904, from which 1 unique [RefID 918] 
• Embase: 200 (within which 22 meeting abstracts) - from 178 regular references 71 unique 

[RefID 919-993] 
• Web of Science: 178, from which 98 unique [RefID 994-1091] 
• COCHRANE: 154, from which 43 unique [RefID 1098-1398] 
• CENTRAL: 208, from which 18 unique [RefID 1399-1416] 
• CINAHL: 160, waarvan 80 uniek [RefID 1417-1501] 
• missing RefIDs are manually removed duplicates 

 
Meeting abstracts: 

• Embase: 22 [RefID 1-22] 
• Web of Science: 0 

 
Vraag: 
 
Systematic Review 
 
preventive interventions for older people 
 
24022033 23194103 22409735 
 
1: Metzelthin SF, van Rossum E, de Witte LP, Ambergen AW, Hobma SO, Sipers W, 
Kempen GI. Effectiveness of interdisciplinary primary care approach to reduce 
disability in community dwelling frail older people: cluster randomised 
controlled trial. BMJ. 2013 Sep 10;347:f5264. doi: 10.1136/bmj.f5264. PubMed 
PMID: 24022033; PubMed Central PMCID: PMC3769159. 
2: Imhof L, Naef R, Wallhagen MI, Schwarz J, Mahrer-Imhof R. Effects of an 
advanced practice nurse in-home health consultation program for 
community-dwelling persons aged 80 and older. J Am Geriatr Soc. 2012 
Dec;60(12):2223-31. doi: 10.1111/jgs.12026. Epub 2012 Nov 29. PubMed PMID: 
23194103; PubMed Central PMCID: PMC3557710. 
3: Gustafsson S, Wilhelmson K, Eklund K, Gosman-Hedström G, Zidén L, Kronlöf GH,  
Højgaard B, Slinde F, Rothenberg E, Landahl S, Dahlin-Ivanoff S. Health-promoting 
interventions for persons aged 80 and older are successful in the short 
term--results from the randomized and three-armed Elderly Persons in the Risk 
Zone study. J Am Geriatr Soc. 2012 Mar;60(3):447-54. doi: 
10.1111/j.1532-5415.2011.03861.x. PubMed PMID: 22409735. 

 
Databases:  
 
PubMed 
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?otool=leiden 
 
tiab-version + more focus on prevention 
("Aged, 80 and over"[mesh] OR "aged 80 and older"[tiab] OR "Oldest Old"[tiab] OR 
"Nonagenarians"[tiab] OR "Nonagenarian"[tiab] OR "Octogenarians"[tiab] OR "Octogenarian"[tiab] 
OR "Centenarians"[tiab] OR "Centenarian"[tiab] OR "frail older people"[tiab] OR "Frail 
Elderly"[mesh] OR "Frail Elderly"[tiab] OR "Elderly Persons"[tiab] OR "Elderly Person"[tiab] OR 
"Elderly people"[tiab] OR "Elderly patient"[tiab] OR "Elderly patients"[tiab] OR "older people"[tiab] 
OR "oldest people"[tiab] OR "old people"[tiab] OR "older persons"[tiab] OR "oldest persons"[tiab] 
OR "old persons"[tiab] OR "older person"[tiab] OR "oldest person"[tiab] OR "old person"[tiab] OR 
"older patient"[tiab] OR "oldest patient"[tiab] OR "old patient"[tiab] OR "older patients"[tiab] OR 
"oldest patients"[tiab] OR "old patients"[tiab] OR "Health Services for the Aged"[mesh] OR 
"elderly"[tiab] OR "Aged"[mesh] OR geriatric*[tiab]) AND ("Intervention Studies"[mesh] OR 
"interventions"[tiab] OR "intervention"[tiab] OR intervent*[tiab]) AND ("Preventive Health 
Services"[majr:noexp] OR "Primary Prevention"[majr:noexp] OR "Early Intervention (Education)"[majr] OR 
"Health Education"[majr] OR "Health Promotion"[majr] OR "Secondary Prevention"[majr] OR "Tertiary 
Prevention"[majr] OR "Preventive Medicine"[majr] OR "preventing"[ti] OR "Prevention of Care"[ti] OR 
"preventive"[ti] OR "prevention"[ti] OR "Public Health/prevention and control"[Mesh]) AND 
("2009/01/01"[PDAT] : "3000/12/31"[PDAT]) AND ("Randomized Controlled Trial"[Publication Type] OR 
"Randomized Controlled Trials as Topic"[Mesh] OR Randomized[tiab] OR Randomised[tiab] OR 
random[tiab] OR randomisation[tiab] OR randomization[tiab] OR RCT[tiab] OR RCTs[tiab] OR placebo[tiab] 
OR placebos[tiab] OR "Placebos"[Mesh]) AND ("community"[tiab] OR "communities"[tiab] OR 
communit*[tiab] OR "Community Health Services"[mesh] OR "Primary Health Care"[mesh] OR "Primary 
Health Care"[tiab] OR "primary care"[tiab] OR "General Practice"[mesh] OR "general practice"[tiab] OR 
"Family Practice"[tiab] OR "General Practitioners"[mesh] OR "Physicians, Family"[mesh] OR "Physicians, 
Primary Care"[mesh] OR "General Practitioners"[tiab] OR "Family Physicians"[tiab] OR "Primary care 
Physicians"[tiab] OR "General Practitioner"[tiab] OR "Family Physician"[tiab] OR "Primary care 
Physician"[tiab]) 
 
Broad 
("Aged, 80 and over"[mesh] OR "aged 80 and older"[all fields] OR "Oldest Old"[all fields] OR 
"Nonagenarians"[all fields] OR "Nonagenarian"[all fields] OR "Octogenarians"[all fields] OR 
"Octogenarian"[all fields] OR "Centenarians"[all fields] OR "Centenarian"[all fields] OR "frail older 
people"[all fields] OR "Frail Elderly"[mesh] OR "Frail Elderly"[all fields] OR "Elderly Persons"[all 
fields] OR "Elderly Person"[all fields] OR "Elderly people"[all fields] OR "Elderly patient"[all fields] 
OR "Elderly patients"[all fields] OR "older people"[all fields] OR "oldest people"[all fields] OR "old 
people"[all fields] OR "older persons"[all fields] OR "oldest persons"[all fields] OR "old 
persons"[all fields] OR "older person"[all fields] OR "oldest person"[all fields] OR "old person"[all 
fields] OR "older patient"[all fields] OR "oldest patient"[all fields] OR "old patient"[all fields] OR 
"older patients"[all fields] OR "oldest patients"[all fields] OR "old patients"[all fields] OR "Health 
Services for the Aged"[mesh] OR "elderly"[all fields] OR "Aged"[mesh] OR geriatric*[all fields]) 
AND ("Intervention Studies"[mesh] OR "interventions"[all fields] OR "intervention"[all fields] OR 
intervent*[all fields]) AND ("Preventive Health Services"[Mesh:noexp] OR "Primary 
Prevention"[mesh:noexp] OR "Early Intervention (Education)"[mesh] OR "Health Education"[mesh] OR 
"Health Promotion"[mesh] OR "Secondary Prevention"[mesh] OR "Tertiary Prevention"[mesh] OR 
"Preventive Medicine"[mesh] OR "preventing"[all fields] OR "Prevention of Care"[all fields] OR 
"preventive"[all fields] OR "prevention"[all fields] OR "prevention  and  control"[Subheading]) AND 
("2009/01/01"[PDAT] : "3000/12/31"[PDAT]) AND ("Randomized Controlled Trial"[Publication Type] OR 
"Randomized Controlled Trials as Topic"[Mesh] OR Randomized[all fields] OR Randomised[all fields] OR 
random[all fields] OR randomisation[all fields] OR randomization[all fields] OR RCT[all fields] OR RCTs[all 
fields] OR placebo[all fields] OR placebos[all fields] OR "Placebos"[Mesh]) AND ("community"[all fields] 
OR "communities"[all fields] OR communit*[all fields] OR "Community Health Services"[mesh] OR 
"Primary Health Care"[mesh] OR "Primary Health Care"[all fields] OR "primary care"[all fields] OR "General 
Practice"[mesh] OR "general practice"[all fields] OR "Family Practice"[all fields] OR "General 
Practitioners"[mesh] OR "Physicians, Family"[mesh] OR "Physicians, Primary Care"[mesh] OR "General 
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Practitioners"[all fields] OR "Family Physicians"[all fields] OR "Primary care Physicians"[all fields] OR 
"General Practitioner"[all fields] OR "Family Physician"[all fields] OR "Primary care Physician"[all fields]) 
 
 
MEDLINE 
http://gateway.ovid.com/ovidweb.cgi?T=JS&MODE=ovid&NEWS=n&PAGE=main&D=prmz 
 
tiab-version + more focus on prevention 
(exp "Aged, 80 and over"/ OR "aged 80 and older".ti,ab OR "Oldest Old".ti,ab OR 
"Nonagenarians".ti,ab OR "Nonagenarian".ti,ab OR "Octogenarians".ti,ab OR "Octogenarian".ti,ab 
OR "Centenarians".ti,ab OR "Centenarian".ti,ab OR "frail older people".ti,ab OR exp "Frail Elderly"/ 
OR "Frail Elderly".ti,ab OR "Elderly Persons".ti,ab OR "Elderly Person".ti,ab OR "Elderly people".ti,ab 
OR "Elderly patient".ti,ab OR "Elderly patients".ti,ab OR "older people".ti,ab OR "oldest 
people".ti,ab OR "old people".ti,ab OR "older persons".ti,ab OR "oldest persons".ti,ab OR "old 
persons".ti,ab OR "older person".ti,ab OR "oldest person".ti,ab OR "old person".ti,ab OR "older 
patient".ti,ab OR "oldest patient".ti,ab OR "old patient".ti,ab OR "older patients".ti,ab OR "oldest 
patients".ti,ab OR "old patients".ti,ab OR exp "Health Services for the Aged"/ OR "elderly".ti,ab OR 
exp "Aged"/ OR geriatric*.ti,ab) AND (exp "Intervention Studies"/ OR "interventions".ti,ab OR 
"intervention".ti,ab OR intervent*.ti,ab) AND (*Preventive Health Services/ OR *Primary Prevention/ OR 
exp *"Early Intervention (Education)"/ OR exp *Health Education/ OR exp *Health Promotion/ OR exp 
*Secondary Prevention/ OR exp *Tertiary Prevention/ OR exp *Preventive Medicine/ OR "preventing".ti OR 
"Prevention of Care".ti OR "preventive".ti OR "prevention".ti OR exp *Public Health/pc) AND (exp 
"Randomized Controlled Trial"/ OR exp "Randomized Controlled Trials as Topic"/ OR Randomized.ti,ab OR 
Randomised.ti,ab OR random.ti,ab OR randomisation.ti,ab OR randomization.ti,ab OR RCT.ti,ab OR 
RCTs.ti,ab OR placebo.ti,ab OR placebos.ti,ab OR exp "Placebos"/) AND ("community".ti,ab OR 
"communities".ti,ab OR communit*.ti,ab OR exp Community Health Services/ OR exp Primary Health Care/ 
OR "Primary Health Care".ti,ab OR "primary care".ti,ab OR exp General Practice/ OR "general practice".ti,ab 
OR "Family Practice".ti,ab OR exp General Practitioners/ OR exp Physicians, Family/ OR exp Physicians, 
Primary Care/ OR "General Practitioners".ti,ab OR "Family Physicians".ti,ab OR "Primary care 
Physicians".ti,ab OR "General Practitioner".ti,ab OR "Family Physician".ti,ab OR "Primary care 
Physician".ti,ab) 
 
limit 1 to yr="2009 -Current" 
 
EMBASE 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=main&MODE=ovid&D=oemezd 
 
(Metzelthin SF.au AND interdisciplinary primary care approach.ti AND cluster randomised 
controlled trial.ti) OR (Imhof L.au AND health consultation program.ti AND 2223.pg) OR 
(Gustafsson S.au AND Health-promoting interventions.ti AND 447.pg) 
 
tiab-version, more focus on elderly 
(exp very elderly/ OR "aged 80 and older".ti OR "Oldest Old".ti OR "Nonagenarians".ti OR 
"Nonagenarian".ti OR "Octogenarians".ti OR "Octogenarian".ti OR "Centenarians".ti OR 
"Centenarian".ti OR "frail older people".ti OR exp Frail Elderly/ OR "Frail Elderly".ti OR "Elderly 
Persons".ti OR "Elderly Person".ti OR "Elderly people".ti OR "Elderly patient".ti OR "Elderly 
patients".ti OR "older people".ti OR "oldest people".ti OR "old people".ti OR "older persons".ti OR 
"oldest persons".ti OR "old persons".ti OR "older person".ti OR "oldest person".ti OR "old person".ti 
OR "older patient".ti OR "oldest patient".ti OR "old patient".ti OR "older patients".ti OR "oldest 
patients".ti OR "old patients".ti OR exp *Elderly Care/ OR "elderly".ti OR exp *Aged/ OR 
geriatric*.ti) AND (exp Intervention Study/ OR "interventions".ti,ab OR "intervention".ti,ab OR 
intervent*.ti,ab) AND (Preventive Health Service/ OR Primary Prevention/ OR exp Early Intervention/ OR 
exp Health Education/ OR exp Health Promotion/ OR exp Secondary Prevention/ OR exp Tertiary Prevention/ 
OR exp Preventive Medicine/ OR "preventing".mp OR "Prevention of Care".mp OR "preventive".mp OR 
"prevention".mp) AND (exp Randomized Controlled Trial/ OR Randomized.ti,ab OR Randomised.ti,ab OR 
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random.ti,ab OR randomisation.ti,ab OR randomization.ti,ab OR RCT.ti,ab OR RCTs.ti,ab OR placebo.ti,ab 
OR placebos.ti,ab OR exp "Placebo"/) AND ("community".ti,ab OR "communities".ti,ab OR communit*.ti,ab 
OR exp Community Care/ OR exp Primary Health Care/ OR "Primary Health Care".ti,ab OR "primary 
care".ti,ab OR exp General Practice/ OR "general practice".ti,ab OR "Family Practice".ti,ab OR exp General 
Practitioner/ OR exp Family Physician/ OR exp Primary Care Physician/ OR "General Practitioners".ti,ab OR 
"Family Physicians".ti,ab OR "Primary care Physicians".ti,ab OR "General Practitioner".ti,ab OR "Family 
Physician".ti,ab OR "Primary care Physician".ti,ab) 
 
limit 1 to yr="2009 -Current" 
 
 

Web of Science  
http://isiknowledge.com/wos 
 
(au=Metzelthin SF AND ti=interdisciplinary primary care approach AND ti=cluster randomised 
controlled trial) OR (au=Imhof L AND ti=health consultation program AND pg=2223) OR 
(au=Gustafsson S AND ti=Health-promoting interventions AND pg=447) 
 
nadruk op elderly 
TI=("aged 80 and older" OR "Oldest Old" OR "Nonagenarians" OR "Nonagenarian" OR 
"Octogenarians" OR "Octogenarian" OR "Centenarians" OR "Centenarian" OR "frail older people" 
OR "Frail Elderly" OR "Frail Elderly" OR "Elderly Persons" OR "Elderly Person" OR "Elderly people" 
OR "Elderly patient" OR "Elderly patients" OR "older people" OR "oldest people" OR "old people" 
OR "older persons" OR "oldest persons" OR "old persons" OR "older person" OR "oldest person" OR 
"old person" OR "older patient" OR "oldest patient" OR "old patient" OR "older patients" OR "oldest 
patients" OR "old patients" OR "Health Services for the Aged" OR "elderly"  OR geriatric*) AND 
TS=("interventions" OR "intervention" OR intervent*) AND ts=("Health Education" OR "Health 
Promotion" OR "Secondary Prevention" OR "Tertiary Prevention" OR "Preventive Medicine" OR 
"preventing" OR "Prevention of Care" OR "preventive" OR "prevention" OR prevent*) AND 
TS=("Randomized Controlled Trial" OR Randomized OR Randomised OR random OR randomisation OR 
randomization OR RCT OR RCTs OR placebo OR placebos OR "Placebos") AND TS=("community" OR 
"communities" OR communit* OR "Community Health Services" OR "Primary Health Care" OR "Primary 
Health Care" OR "primary care" OR "General Practice" OR "general practice" OR "Family Practice" OR 
"General Practitioners" OR "Physicians, Family" OR "Physicians, Primary Care" OR "General Practitioners" 
OR "Family Physicians" OR "Primary care Physicians" OR "General Practitioner" OR "Family Physician" OR 
"Primary care Physician") AND py=(2009 or 2010 or 2011 or 2012 or 2013 or 2014) 
 
 
Cochrane 
http://www.thecochranelibrary.com/view/0/index.html 
96xPiFQH 
 
ti/ab/kw 
 
(("aged 80 and older" OR "Oldest Old" OR "Nonagenarians" OR "Nonagenarian" OR 
"Octogenarians" OR "Octogenarian" OR "Centenarians" OR "Centenarian" OR "frail older people" 
OR "Frail Elderly" OR "Frail Elderly" OR "Elderly Persons" OR "Elderly Person" OR "Elderly people" 
OR "Elderly patient" OR "Elderly patients" OR "older people" OR "oldest people" OR "old people" 
OR "older persons" OR "oldest persons" OR "old persons" OR "older person" OR "oldest person" OR 
"old person" OR "older patient" OR "oldest patient" OR "old patient" OR "older patients" OR "oldest 
patients" OR "old patients" OR "Health Services for the Aged" OR "elderly"  OR geriatric*) AND 
("interventions" OR "intervention" OR intervent*) AND ("Health Education" OR "Health Promotion" OR 
"Secondary Prevention" OR "Tertiary Prevention" OR "Preventive Medicine" OR "preventing" OR 
"Prevention of Care" OR "preventive" OR "prevention" OR prevent*) AND ("community" OR "communities" 
OR communit* OR "Community Health Services" OR "Primary Health Care" OR "Primary Health Care" OR 
"primary care" OR "General Practice" OR "general practice" OR "Family Practice" OR "General Practitioners" 
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OR "Physicians, Family" OR "Physicians, Primary Care" OR "General Practitioners" OR "Family Physicians" 
OR "Primary care Physicians" OR "General Practitioner" OR "Family Physician" OR "Primary care 
Physician"))  
 
AND py=(2009 or 2010 or 2011 or 2012 or 2013 or 2014) 
 
(Metzelthin OR Imhof OR Gustafsson) 
 
 
CENTRAL 
http://crso.cochrane.org/ 
schoones/ 
 
ti/ab/kw 
 
(("aged 80 and older" OR "Oldest Old" OR "Nonagenarians" OR "Nonagenarian" OR 
"Octogenarians" OR "Octogenarian" OR "Centenarians" OR "Centenarian" OR "frail older people" 
OR "Frail Elderly" OR "Frail Elderly" OR "Elderly Persons" OR "Elderly Person" OR "Elderly people" 
OR "Elderly patient" OR "Elderly patients" OR "older people" OR "oldest people" OR "old people" 
OR "older persons" OR "oldest persons" OR "old persons" OR "older person" OR "oldest person" OR 
"old person" OR "older patient" OR "oldest patient" OR "old patient" OR "older patients" OR "oldest 
patients" OR "old patients" OR "Health Services for the Aged" OR "elderly"  OR geriatric*) AND 
("interventions" OR "intervention" OR intervent*) AND ("Health Education" OR "Health Promotion" OR 
"Secondary Prevention" OR "Tertiary Prevention" OR "Preventive Medicine" OR "preventing" OR 
"Prevention of Care" OR "preventive" OR "prevention" OR prevent*) AND ("community" OR "communities" 
OR communit* OR "Community Health Services" OR "Primary Health Care" OR "Primary Health Care" OR 
"primary care" OR "General Practice" OR "general practice" OR "Family Practice" OR "General Practitioners" 
OR "Physicians, Family" OR "Physicians, Primary Care" OR "General Practitioners" OR "Family Physicians" 
OR "Primary care Physicians" OR "General Practitioner" OR "Family Physician" OR "Primary care 
Physician"))  
 
 
CINAHL 
http://search.ebscohost.com/login.aspx?authtype=ip,uid&profile=lumc&defaultdb=cin20 
 
all text 
 
(("aged 80 and older" OR "Oldest Old" OR "Nonagenarians" OR "Nonagenarian" OR 
"Octogenarians" OR "Octogenarian" OR "Centenarians" OR "Centenarian" OR "frail older people" 
OR "Frail Elderly" OR "Frail Elderly" OR "Elderly Persons" OR "Elderly Person" OR "Elderly people" 
OR "Elderly patient" OR "Elderly patients" OR "older people" OR "oldest people" OR "old people" 
OR "older persons" OR "oldest persons" OR "old persons" OR "older person" OR "oldest person" OR 
"old person" OR "older patient" OR "oldest patient" OR "old patient" OR "older patients" OR "oldest 
patients" OR "old patients" OR "Health Services for the Aged" OR "elderly"  OR geriatric*) AND 
("interventions" OR "intervention" OR intervent*) AND ("Health Education" OR "Health Promotion" OR 
"Secondary Prevention" OR "Tertiary Prevention" OR "Preventive Medicine" OR "preventing" OR 
"Prevention of Care" OR "preventive" OR "prevention" OR prevent*) AND ("community" OR "communities" 
OR communit* OR "Community Health Services" OR "Primary Health Care" OR "Primary Health Care" OR 
"primary care" OR "General Practice" OR "general practice" OR "Family Practice" OR "General Practitioners" 
OR "Physicians, Family" OR "Physicians, Primary Care" OR "General Practitioners" OR "Family Physicians" 
OR "Primary care Physicians" OR "General Practitioner" OR "Family Physician" OR "Primary care 
Physician") AND ("Randomized Controlled Trial" OR Randomized OR Randomised OR random OR 
randomisation OR randomization OR RCT OR RCTs OR placebo OR placebos OR "Placebos"))  
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Appendix B. Annals of Family Medicine peer review and authors’ responses for manuscript entitled ‘GP and practice predictors of ambulatory 
sensitive hospitalizations in older patients’ 

 
Comment number 
(type/reviewer) 

Comment Response 

1 – Editorial The comments of the peer reviewers can be found below, and 
may be useful should you decide to revise your manuscript 
before submission to another journal. If you choose to submit 
to another journal, you might consider directing attention to:  
(1) the case identification of ACSC and distribution across 
the study population;  
 

We explicitly state (page number 6) that the set of conditions 
is nationally defined, the formula used is standardised and 
added an appendix. 

2 – Editorial (2) a perceived selection bias since practices are already 
participants in the BRIGHT trial;  
 

We reiterate the high follow-up rate throughout the trial, thus 
internal validity is not threatened. We acknowledge that the 
generalisability of the result may be. 

3 – Editorial (3) a conceptual or theoretical model that can inform the 
selection of variables at the patient, provider, and practice-
level, and;  
 

Relevant participant characteristics were selected by 
regressing ASH on candidate patient-level health status 
variables (described in model-building paragraph of methods 
section). Based on preference-centred and constraints-driven 
approaches to understanding medical practice variations, we 
included GP-level variables that may influence individual 
practice styles such as demographic characteristics, training, 
clinical experience and practice-level variables such as age 
and ethnic composition of the practice population, practice 
size that may place opportunities or place constraints to how 
GPs practice.  
 
We also included an evidence-based group of activities 
related to quality care of older people – the assumption being 
that practices that report having these proactive processes in 
place will influence how individual GPs use them by (a) 
providing the resources to perform the activity (e.g. a system 
to track missed appointments) and (b) exerting (explicit or 
implicit) pressure to use such resources, which is consistent 
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Comment number 
(type/reviewer) 

Comment Response 

with prior ideas of conforming to group norms of usual 
practice 
 

4 – Editorial (4) an analytical approach that sufficiently accounts for 
multiple levels.  
 

We have revised the analyses section to explicitly state that 
we accounted for nesting of participants within GPs and GPs 
within practices and that we allowed GP- and practice-
specific intercepts in the random part of the model 

5 – Reviewer #1 
 

This paper assessed multilevel factors associated with ASH. 
Authors identified that pro-active contact with patient was 
predictive of higher ASH and challenged the assumption that 
ASH is a function of poor care quality. This paper is 
important in explaining preventable hospitalization however 
the message gets lots in too many results. This paper could be 
shorten to focus on the main results.  
 

In the (now main) analysis that redefined ASHs to include 
short stay ED cases (day cases), ASH rates were no longer 
associated with proactive contacts.  
 
The results of the many sensitivity analyses we performed 
(different distributional assumption of the outcome, exclusion 
of day cases, performance of multiple imputation, etc) are 
now briefly presented in the results and discussion section.  
 

6 – Reviewer #1 
 
 

The introduction could be synthesized better. Though all the 
elements are included, paragraphs are disjointed.  
 

We have resynthesized the introduction. 

7 – Reviewer #1 
 
 

The figures are too small. The box plot results are unclear.  
 
 

We have adjusted the figures for legibility.  
 

8 – Reviewer #1 
 
 

Results from figure 1 would be easier to read in a table 
format especially since they include the main result. These 
results could be stratified by complex, non-complex similar 
to table 2  
 

Thank you for the suggestion, we have tried the table format 
and think that the figures are more accessible. The figures 
have increased in size and changed content. We are hoping 
the content will now be clearer.  
 

9 – Reviewer #1 
 
 

The discussion paragraphs on page 11 are very similar and 
could be combined  
 

We have revised most of the discussion as we are now 
presenting the ASHs with day cases included as the main 
analysis. We have combined discussion points as best we can 
(eg differences according to the location of practices where 
non-complex participants chose to enrol).  
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Comment number 
(type/reviewer) 

Comment Response 

10 – Reviewer #1 
 
 

The authors note that changes in health over the 36 month 
period within the non-complex may be associated with the 
main finding. Table 2 suggests that health problem, lower 
physical activity, medication are predictive of ASH in this 
group. It would be helpful for table 1 to also be stratified by 
complex vs non-complex patients (for the n & %) so that 
differences in health and health behaviors at baseline can be 
seen.  
 

This is an excellent suggestion and the results are now 
presented as suggested. We have contained our discussion to 
the GP and practice characteristics as that is the focus of the 
paper, but this table will also be useful for readers.   
 

11 – Reviewer #2 ASH or ACSC as they are known outside of NZ have become 
an important indicator of quality in primary care. What 
started as an indicator of access to primary care has evolved 
when applied to environments where access is not limited by 
financial means, to reflect other aspects of primary care. 
Other work has identified the importance of the social 
determinants of health on ACSC. In that respect the lack of 
demonstrated impact of deprivation in this study is both 
surprising and concerning. Concerning because there are a 
number of methodological issues that put the findings of this 
paper in doubt.  
 

In the main analysis including day cases, we found lower 
ASH rates in practices located in areas of greater deprivation 
after adjusting for patient-level deprivation (in the full base 
model). This is surprising and may be because 
neighbourhood deprivation of the patients’ address has 
already been taken into account (as shown in Table 2, 
increased patient-level deprivation is associated with higher 
ASH rates in the entire sample, complex subset, and non-
complex subset), thus the practice address is independently 
associated with ASH admissions taking into account the 
higher rate for individual patients in the model.  
 

12 – Reviewer #2 
 

Firstly the fact that the sample if from self selected practices 
could have introduced bias. This is not a population based 
study but a secondary analysis of a trial. The advantage of 
this approach is clear in the availability of detailed clinic 
practices not generally available from population based 
studies. 
 

The practices were approached in random order from a list of 
all practices in the three regions of the trial. As such the trial 
attempted a population based recruitment  
 

13 – Reviewer #2 
 

However it needs to be recognized that the self reported 
surveys of clinical practice are a general sense of what was 
done at of each of the sites rather than based on objective 
measures of practice. So while the respondent reported that 
the practice followed up on at risk patients we have no idea of 

We acknowledge that the report of additional activities 
undertaken will be under the influence of social desirability 
bias, however we asked about the presence of the activity, not 
the amount of the activity engaged in. other factors that are 
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Comment number 
(type/reviewer) 

Comment Response 

the actual adherence of each of the practitioners to this 
practice.  
 

associated are not open to this bias eg proportion of locum 
GPs.  
 
Also, our hypothesis (based on theories of medical practice 
variation) is that the manner by which GPs practice (their 
‘practice style’) will be influenced by the ‘character’ of the 
practices, thus producing/contributing to differences i.e. 
proactive practices encourage GPs/provide them with more 
information/resources to be proactive 
 

14 – Reviewer #2 
 

Secondly the patients at highest risk of hospitalization were 
excluded from the RCT and therefore from this study.  
 

We are not sure exactly what the reviewer means here. We 
invited all community dwellers who were not palliative. 
Those in residential care were excluded from the trial sample 
as a main outcome for the trial was placement in residential 
care.   
 

15 – Reviewer #2 
 

Thirdly it appears that multiple separate analyses were 
performed on the data without recognition of the 
consequences by adjusting the level of statistical significance. 
I found the analyses and more specifically the tables difficult 
to follow and the results should have been presented with 
confidence intervals rather than p values.  
Ultimately the most interesting finding is not significant in 
the full model!  
 

We now present confidence intervals and highlight the lack 
of findings. Multiple comparisons can be considered in 
several ways. In presenting our results we have taken the 
approach of Rothman (Rothman KJ  No adjustments are 
needed for multiple comparisons Epidemiology. 1990 
Jan;1(1):43-6.) that it is better to describe all the significance 
test performed, discussing possible interpretations  and 
allowing the reader to reach a reasonable conclusion than 
adjust for Type I  errors which automatically increase the 
type  II errors. We do however recognise the reviewer’s 
legitimate concern at an over statement of our findings .  
 

16 – Reviewer #3 Using data from an RCT of GP practices in New Zealand, 
this manuscript explored associations between GP and 
practice characteristics with rates of admission for 
ambulatory sensitive hospitalisations (ASH), otherwise 

We have added NZ health system features in the introduction 
and linked back in discussing overall implications for health 
systems 
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referred to as ambulatory care sensitive conditions (ACSC) - 
a performance measure of primary care.  
 
While many papers have explored associations between 
measures of access to primary care and hospitalisations for 
ACSC, this may be the first to investigate characteristics of 
the clinical practice. This paper provides novel evidence that 
fills a niche gap in the literature, and the findings align with 
growing evidence challenging assumptions underpinning 
ACSC as a performance measure of primary care in many 
settings. The study design is unique, the manuscript is easy to 
read, and the methods (with some clarifications) seem 
appropriate.  
 
MAJOR COMMENTS:  
1. There has been disparate evidence on the relationship 
between characteristics of primary care and ambulatory 
sensitive hospitalisations, partially because different countries 
have very different primary care systems with different 
barriers to care. It would be helpful to contextualise the NZ 
health system and comment on how generalisable the 
findings would be to other countries (e.g. US), as ASCS may 
not be an appropriate performance measure within all health 
care systems (e.g. universal subsided access to primary care).  
 

17 – Reviewer #3 2. The performance measure of ambulatory sensitive 
hospitalisations used in New Zealand (and some other 
countries) exclude patients aged >75, arguably because the 
'preventability' of admission for older patients may be 
limited. This study is on a cohort of patients aged 75+, and so 
generalisability of findings to the actual performance 
measures should be discussed.  
 

Thank you for this comment, we will note this in the 
limitations and have added a paragraph to the discussion.  
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18 – Reviewer #3 The analysis separating complex and non-complex patients 
may address this to some degree - e.g. the lack of association 
for complex patients may be reflecting the limited preventive 
capability of primary care in this population.  
 

We have included limited preventability and differences in 
unmet need for hospitalisations in the discussion, both 
explanations suggest that   
high ASH rates do not necessarily reflect overuse of hospital 
services due to poor-quality primary care. 
 

19 – Reviewer #3 MINOR COMMENTS:  
3. Why were admissions with a length of stay of zero (i.e. 
same-day admissions) excluded?  
(page 6) The reference provided suggest short stay 
admissions for some types of conditions (e.g. self-harm) may 
be poorly captured, but not for all conditions. These short-
stay admissions may actually be the types of low-severity 
admission more preventable in a primary care setting (e.g. see 
Grattan Institute 2016 Chronic Failure in primary care). 

More importantly, the reference provided notes that there 
may be inconsistencies in how short stay admissions were 
reported prior to 2012, hence the MOH recommendation to 
exclude them. Hospital data used in the analyses spans from 
2006 to 2011 
 
However, given the importance of day cases we now present 
this as our main analysis and discuss differences when day 
cases are excluded in sensitivity analyses. 
 

20 – Reviewer #3 4. I appreciate details on the BRIGHT trial are published 
elsewhere, but it would be useful to have a little more 
information - e.g. date range for the study and observation 
periods.  

we have included these and also in Table 2  included the 
impact of the intervention (nil) on ASH.  
 

21 – Reviewer #3 5. Use of the variable on ASH events in the baseline period is 
confusing - why is this a practice, and not a patient-level 
variable? And why is it not reported in Tables 1 or 2? 
 
 

Yes baseline ASH (ASH 18m prior to baseline) is a patient-
level variable that we included in the base model along with 
BRIGHT intervention variable (these two variables are 
included in the full base model irrespective of statistical 
significance). 
 
We have added baseline ASH in Table 1a (baseline patient 
characteristics) and Table 2 (full base model predictors) 
 

22 – Reviewer #3 6. Confidence intervals should be included with the IRRs 
reported in Table 2  
 

CIs now replace p values in table, figures and in-text 
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23 – Reviewer #3 7. In Figure 3, why were different sets of variables used for 
calculation of adjusted rates for complex and non-complex 
patients, different to those used in other analyses?  
 

As shown in Table 2, models for the entire sample, complex 
subgroup, and non-complex subgroup all share the same base 
model (BRIGHT intervention variable and ASH prior to 
baseline).  
 
However, the full base models are different because different 
variables were significantly associated with ASH rates when 
we separately analysed complex and non-complex 
participants. This was expected and in fact was one of the 
reasons why we performed subgroup analyses – we 
hypothesised that ASH rates and its predictors would differ 
between these two groups (as discussed in the methods 
section). 
 

24 – Reviewer #3 8. In Figure 3 and Appendix 1 there is sometimes data (blue 
text) which is not explained. E.g. in Figure 3 area type, what 
does the 111% refer to? These figures should all be self-
contained. 
 

We have revised the figures so that statistically significant 
differences (formerly in blue text) now show IRR with 95% 
CI  
 

25 – Statistical reviewer  Overall, the manuscript methodology needs to be clarified 
and the results need to be presented succinctly. Below are 
some methodological recommendations to improve the 
manuscript. 
 

We have substantially revised the manuscript to include 
estimates from fitting negative binomial models and 
multiply-imputed participant characteristics as suggested by 
the statistical reviewer. 

26 – Statistical reviewer -Variable Selection: The current approach to variable 
selection is extremely difficult to follow and does not take 
into account fixed inclusion of known literature-based 
covariates. Additionally, the current approach of selecting 
based on univariable associations does not take into account 
the multidimensional relationships between several patient 
and practice characteristics. The authors do a great job at 
providing background on previous covariates that are 
important for ASH (e.g. age, presence of comorbidities, 

Age, comorbidities and deprivation are all significantly 
associated with ASH when we included day cases (as 
suggested by reviewer 3), and as such are all included as 
covariates without having to force them into the models for 
the entire sample, complex and noncomplex subgroups. 
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deprivation, primary care physician supply, etc.) and I would 
encourage them to consider including these permanently in 
their modeling approach as they have been shown to be 
important characteristics. I would also consider other variable 
selection procedures that simultaneously consider more than 
one variable at a time. 
 

27 – Statistical reviewer -GP surveys: Please include response rates for GP surveys. It 
is unclear what was done to connect patients with GPs if they 
did not respond to the survey.  
 

All GPs had information available as they were participating 
in the trial, and we also obtained some information from the 
publicly accessible New Zealand Medical Council Database. 
Practice records were used to identify which patients 
belonged to which GPs. 
 

28 – Statistical reviewer -Outcome: Please provide a clear description of the outcome; 
perhaps include an example. 
 

We added an appendix listing ASH conditions. 

29 – Statistical reviewer -Mixed Modeling: Mixed modeling is a great approach to 
study this data but no details are provided about what the 
random effect structure looks like. The model should account 
for nesting of patients within GP and GPs within practices. 
Please clarify what random effects were specified. 
 

We specified random intercepts, now stated in the methods 
section. 

30 – Statistical reviewer -Overdispersion: This is a major concern given that 82% of 
patients had 0 ASH events. The Poisson model is notorious 
for not dealing well overdispersed data. Please consider an 
approach that will address overdispersion (e.g. Poisson with a 
non-fixed scale parameter, negative binomial regression, etc.) 
 

We present differences in ASH rates when we fitted a 
negative binomial rather than Poisson model in sensitivity 
analyses. 
 
 

31 – Statistical reviewer -Figure 2 Results: Please provide measures of effect size in 
the Results section instead of p-values. 
 

We now present CIs instead of p values in tables, figures and 
in-text. 
 

32 – Statistical reviewer -Urban results: The results presented comparing urban versus 
non-urban are a bit concerning. There are only 6.7% of 

As suggested by reviewer 3, our main analysis now includes 
day cases and we present differences when day cases are 
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practices that are in non-urban areas and it is unclear if the 
percentage is enough to do a proper comparison between 
urban and non-urban. Perhaps is this a reason why some 
models are not converging. 
 

excluded in sensitivity analyses. In the main analysis, very 
few models failed to converged (all models converged in the 
entire sample, one model failed to converge in each subset). 

33 – Statistical reviewer -Model Convergence: The authors should really address the 
issue of non-convergence of their models. This is pretty 
concerning provided the moderately large sample size. This 
could suggest model instability and perhaps considering 
alternative functional forms of the covariates is warranted. If 
this is still an issue, this should be addressed in the methods 
section of the manuscript and not just limited to footnotes in 
the figures. 
 

As stated above, all models converged, one model failed to 
converge in each subset when the analysis included day cases 
as suggested by reviewer 3. 
 

34 – Statistical reviewer -Missing Data: This is a major concern. There is absolutely 
no description of how missing data was handled. If this was 
case deletion, then this is problematic as some important 
variables have substantial missing data and the more 
variables are included in a model the more cases are removed 
(potentially leading to spurious associations). I would highly 
recommend the authors consider addressing this issue (e.g. 
multiple imputation) because it is unclear how the sample 
sizes for complex subgroup + non-complex subgroup  = 
entire sample when complex subgroup utilize the criteria of 
having five or more conditions and just that variable alone 
had 140 patients with missing data. 
 

We performed multiple imputation for participant 
characteristics (five imputations) and presented the pooled 
estimates in sensitivity analyses. 
 
 

35 – Statistical reviewer -Figures: They are hard to read and interpret. I would 
recommend the authors consider alternative approaches to 
presenting these findings. Additionally, it is unclear how lines 
presented in Figure 2 and 3 are non-linear when the 
covariates are included as continuous (resulting in linear 

We replaced figure 3 to include other sensitivity analyses 
(negative binomial model, exclusion of day cases, multiple 
imputation, etc), which now shows ASH rate ratio with 95% 
CI.  
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associations). Additionally, how were box-plots produced 
from model results? 
 

Figure 2 is now larger with IRR (95% CI) as value labels. To 
visually present differences, we first calculated adjusted rates 
based on the model. For deprivation score (treated as 
continuous), we show the smoothing line of the scatterplot of 
adjusted ASH rates. For type of urban area (categorical), we 
used a boxplot of adjusted ASH rates 
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Appendix C. ICD-10 codes used to identify older participants’ hospitalisations for conditions 
considered to be sensitive to ambulatory care by the Ministry of Health167 

 
Ambulatory sensitive conditions  Principal diagnosis codes  
Angina and chest pain  I20, R072-R074  
Asthma  J45, J46  
Cellulitis  H000, H010, J340, L01-L04, L08, L980  
Cervical cancer  C53  
Congestive heart failure  I50, J81  
Constipation  K590  
Dental conditions  K02, K04, K05  
Dermatitis and eczema  L20-L30  
Diabetes  E10-E14, E162  
Epilepsy  G40, G41, O15, R560, R568  
Gastroenteritis/Dehydration  A02-A09, K529, R11  
Gastroesophageal reflux disease K21  
Hypertensive disease  I10-I13, I15, I674  
Kidney/Urinary infection N10, N12, N136, N309, N390 
Myocardial infarction  I21-I23, I241  
Nutrition deficiency and anaemia  D50-D53, E40-E46, E50-E56, E58-E61, E63, E64, 

M833  
Other ischaemic heart disease  I240, I248, I249, I25  
Peptic ulcer  K25-K28  
Respiratory infections – Pneumonia  J13-J16, J18  
Rheumatic fever/Heart disease  I00-I02, I05-I09  
Sexually transmitted infections  A50-A59, A60, A63, A64, I980, M023, M031, 

M730, M731, N290, N341  
Stroke  I61, I63-I66  
Upper respiratory tract and ear, nose and throat 
infections  

J00-J04, J06, H65-H67  
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