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Abstract
Background: In an attempt to deal with the pressures on the healthcare system and to guarantee sustainability,
changes are needed. This study is focused on a cardiology Primary Care Plus intervention in which cardiologists
provide consultations with patients in a primary care setting in order to prevent unnecessary referrals to the
hospital. This study explores which patients with non-acute and low-complexity cardiology-related health
complaints should be excluded from Primary Care Plus and referred directly to specialist care in the hospital.
Methods: This is a retrospective observational study based on quantitative data. Data collected between January 1
and December 31, 2015 were extracted from the electronic medical record system. Logistic regression analyses
were used to select patient groups that should be excluded from referral to Primary Care Plus.
Results: In total, 1525 patients were included in the analyses. Results showed that male patients, older patients,
those with the referral indication ‘Stable Angina Pectoris’ or ‘Dyspnoea’ and patients whose reason for referral was
‘To confirm disease’ or ‘Screening of unclear pathology’ had a significantly higher probability of being referred to
hospital care after Primary Care Plus.
Conclusions: To achieve efficiency one should exclude patient groups with a significantly higher probability of
being referred to hospital care after Primary Care Plus.
Trial registration number: NTR6629 (Data registered: 25–08-2017) (registered retrospectively).
Keywords: Substitution, Primary care, Referrals, Hospital care

Background
In an attempt to rein in rising healthcare costs, policy
reforms have altered healthcare systems in many
Western countries [1, 2]. A considerable number of
these reforms focus on limiting the volume growth of
more costly hospital care by stimulating substitution of
care [3–5]. Substitution of care can be defined as the
continual regrouping of resources across and within care
settings to exploit the best and least costly solutions in
the face of changing needs and demands [6, 7]. Internationally well-known concepts related to substitution
such as joint consultations and specialist outreach
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services concentrate on providing specialist services in
primary care settings, improving access to specialist
services to enhance the efficiency and quality of health
care, and reduce referrals to specialist services in
hospital outpatient departments [8–14]. These concepts
aim to integrate care by intensifying collaboration and
communication between specialists and general practitioners (GP). Previous studies have shown that these
kinds of interventions could result in improved patient
satisfaction, improved access to specialist care, fewer
diagnostic actions and reduced referrals to hospital care
[8–11, 13]. Despite these positive findings some studies
show that specialist outreach services could lead to
higher healthcare costs [12–14].
Also, in the Netherlands, the healthcare sector is
focused on substitution of care. For example, to limit the
volume growth of more costly specialised care in the
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hospital setting, all involved healthcare providers have
agreed upon shifting less complex treatments from hospital care to primary care [4, 15]. Consequently, several
pioneering regions started experiments with a concept
called Primary Care Plus (PC+). PC+ is concentrated on
the substitution of specialist care in the hospital setting
with specialist care in the primary care setting. As GPs
act as gatekeepers of the Dutch healthcare system,
secondary care provided by specialists is only accessible
through GP referral [3]. PC+ initiatives strengthen the
gatekeeping and coordinating role of the GP by intensifying collaboration and communication between GPs
and specialists. Besides intensifying collaboration
between the primary and secondary care sector, PC+ is
designed to enhance the connectivity and alignment of
care between these sectors [16]. Moreover, it is aimed at
improving the health of the population and patients’
experience of care, while at the same time reducing the
number of unnecessary referrals to hospital care in order
to reduce medical spending [17].
Previous research on PC+ has shown that it is essential
to select an appropriate patient population to achieve
efficient substitution of care [18]. It should not be
designed as an intermediate station between the GP and
the hospital. To achieve efficiency it is a precondition
that PC+ interventions should exclude patients who
need hospital care anyway.
In this study, we focus on a cardiology PC+ centre.
Currently, GPs can refer all non-acute and lowcomplexity patients with cardiology-related complaints
to this PC+ centre. Based on certain cardiology-related
referral indications and reasons for referral the GP refers
a patient to the cardiologist at the centre. After the consultation of a patient, the cardiologist provides the GP a
comprehensive description of the results of the test diagnosis and his recommendation regarding further treatment (if needed). This study intends to explore which
cardiology-related referral indications and reasons for
referral are appropriate for PC+ and which are more
appropriate for immediate specialist care in the hospital
setting. Hence, patient groups that are more often
referred to hospital care after a consultation at the PC+
centre are assumed to be less appropriate for PC+ and
preferably should be referred directly to hospital care.
The research question is as follows: ‘Which patients with
non-acute and low-complexity cardiology-related health
complaints should be excluded from Primary Care Plus
and referred directly to specialist care in the hospital?’

Methods
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cardiology PC+ intervention. The study is approved by the
Medical Research and Ethics Committee of the Maastricht
University Medical Centre (METC 15–4-032).
Setting

This study was conducted in a geographically demarcated region located in the most southern part of the
Netherlands. The region consists of 11 municipalities,
covering 277,000 residents, approximately 135 GPs and
one general hospital. Compared to the overall population of the Netherlands, the region is characterised by a
relatively unhealthy population with a low socioeconomic status [19, 20]. In 2013, the Minister of Health
appointed nine regions in the Netherlands as so-called
pioneer sites aimed at restructuring health services
based on population management. This means focusing
on addressing health needs at all points along the continuum of health and well-being for a specified population by integrating services across health care,
prevention, social care and welfare [21, 22]. This study is
focused on the pioneer site called MyCare. MyCare is a
regional partnership between the care group (a legal entity exclusively owned by GPs), the hospital, the patient
representative foundation and the dominant health insurance company in the region, CZ. One of the interventions of MyCare is the cardiology PC+ centre.
Intervention

In the cardiology PC+ centre cardiologists provide consultations in a primary care setting. All GPs in the region
are able to refer non-acute and low-complexity patients
with cardiology-related complaints to the centre. A consultation at the centre consists of the following diagnostic tests: a blood test, an ECG, an echo and an exercise
test. After the tests, patients meet the cardiologist, who
explains the results of the tests. The cardiologist sends a
comprehensive description of the results of the tests, the
diagnosis and his recommendation regarding further
treatment (if needed) to the GP. The two overall recommendations are: 1) the patient may remain in the primary care setting; 2) the patient needs to be referred to
hospital care. The patients who may remain in the
primary care setting can either need no care or lowcomplexity care, e.g. medication. The flow of patients is
visualised in Fig. 1.
The study population consisted of adult patients
(≥18 years) with non-acute and low-complexity
cardiology-related health complaints who visited the
cardiologist at the PC+ centre between January 1 and
December 31, 2015.

Design

This is a retrospective observational study based on
register data. It is part of an extensive practice-based,
mixed-methods study focusing on the effects of a

Data collection

Data were collected between January 1 and December
31, 2015 and were extracted from the electronic medical
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Table 1 Overview of the variables and categories

Fig. 1 The flow of patients

record system of the PC+ centre. The data consisted of
all patients referred by the GPs to the PC+ centre during
the above-mentioned time period, including information
about the patient characteristics (i.e. age and gender),
the referral characteristics (i.e. the referral indication
and reason for referral both given by the GP), and the
advice of the cardiologist regarding follow-up after PC+
of each patient (see Table 1). The referral indication
categories were based on the standardised cardiology
referral procedure that was set up by the cardiologists
and the regional care group. The categories of the variable
reason for referral were based on previous research by
Van Hoof et al. [23].
Data analysis

Descriptive statistics were computed to provide information about the study population. Data were described
using absolute counts and percentages for categorical
variables, and means and standard deviations for continuous variables. Statistical model assumptions were examined before conducting further analyses.
Logistic regression analyses were performed to investigate the predictive value of the independent variables on
the dependent variable. The dependent variable, the advice of the cardiologist regarding the follow-up of the
patient, consists of two possibilities: 1) follow-up in primary care setting; 2) follow-up in hospital care setting.
Gender, age, referral indication (13 categories) and reason for referral (7 categories) are the independent

Variables

Categories

Gender

Male
Female

Age

–

Referral indication given by
the general practitioner*

Heart palpitations
Heart murmur
Cardiac screening
Suspected arrhythmia
Atypical chest pain
Reduced exercise capacity
Collapse
Abnormal ECG
Dyspnoea
Suspected heart failure
Suspected coronary sclerosis
Analyses of atrial fibrillation
Stable Angina Pectoris

Reason for referral given by
the general practitioner*

To reassure the patient
Upon patient request
Upon specialist advice or request
To exclude disease
Screening of unclear pathology
Checking the unknown
To confirm disease

Advice given by the cardiologist
after PC+

Follow-up in primary care setting
Follow-up in hospital care setting

*Categories are included as separate variables in the analysis

variables. Age was rescaled such that one unit (year) is
equal to ten years. The categories of the 13 indications
for referral and seven reasons for referral were used as
separate variables with dichotomous coding. An overview of the variables is provided in Table 1. Only people
with no missing data were included in the analyses.
First, univariate logistic regression analyses were
performed to identify the independent predictors of the
outcome of PC+ and to perform a pre-selection for the
multivariable logistic regression analyses. Odds ratios
(ORs), 95% confidence intervals (CIs) and p-values were
reported. A p-value cut-off point of 0.15 was used to
select the candidate variables for the multivariable
analyses. This is also called purposeful selection of
covariates [24–26].
Second, multivariable logistic regression analyses were
performed using a stepwise backward method. Model
selection was based on likelihood ratio test statistics.
The validity was assessed using a Hosmer-Lemeshow
goodness-of-fit Chi-square analysis. Odds ratios (ORs),
95% confidence intervals (CIs) and p-values were
reported; p-values < 0.05 were considered statistically
significant. Analyses were performed using IBM SPSS
Statistics, version 24.

Results
The data extracted from the electronic medical record
system resulted in 1681 cases. Of these, 1525 cases were
included for analyses as 156 cases contained missing
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values on the variables referral indication (n = 116), reason for referral (n = 36) or both (n = 4). The patients’
average age was 57.6 years (SD ± 14.6), with a minimum
and maximum age of 18 and 97, respectively, and 46.4%
of the patients were male. In 23.1% (n = 352) of the cases
the cardiologist advised referring the patient to hospital
care, while in all other cases (n = 1173; 76.9%) the cardiologists’ advice was to keep the patient in primary care.
See Table 2 for an overview of the descriptive analyses.
Table 3 shows the results of the univariate analyses.
Gender, age, four referral indications and five reasons
for referrals were independent predictors of the advice
‘follow-up in hospital care setting’. The referral indication ‘Stable Angina Pectoris’ was the most predictive
variable (OR = 5.000, 95% CI = 2.885–8.666). The reason
for referral ‘To confirm disease’ was the strongest predictor of the advice of the cardiologist (OR = 4.786, 95%
CI = 3.006–7.618). The variables gender, age, ‘Atypical
chest pain’, ‘Dyspnoea’, ‘Heart palpitations’, ‘Abnormal
ECG’, ‘Cardiac screening’, ‘Stable Angina Pectoris’,
‘Suspected heart failure’, ‘To exclude disease’, ‘Screening
of unclear pathology’, ‘To confirm disease’, ‘Reassurance’
and ‘Checking the unknown’ had p-values smaller than
the cut-off point of 0.15 and were included in the multivariable logistic regression analysis.
Table 4 presents the independent variables that were
significant multivariable predictors of the advice of the
cardiologist regarding follow-up after PC+. ‘Stable Angina Pectoris’ (OR = 3.360; 95% CI = 1.850–6.100) and
‘To confirm disease’ (OR = 3.807; 95% CI = 2.307–6.284)
are the two strongest predictors. The reason for referral
‘To reassure the patient’ (OR = 0.223; 95% CI = 0.069–0.718)
is the only significant predictor with an OR < 1. This implies
that patients referred with the reason ‘To reassure the
patient’ were more likely to get the advice ‘follow-up in
primary care setting’ after the PC+ consultation.

Table 2 Description of study population (N = 1525)

Discussion

indication ‘Stable Angina Pectoris’ has a probability of
22.4% of getting the advice ‘Follow-up in hospital care
setting’, and when in this case the reason for referral is
‘To confirm disease’ the probability is 51.1%, and if this
patient is 70 years (instead of 30 years) it is even 72.2%.
The reason for referral ‘To reassure the patient’ is a
significant predictor of the advice ‘Follow-up in primary
care setting’. The probability of these patients getting
the advice ‘Follow-up in hospital care setting’ is only 1%.
The aim of PC+ is to substitute specialist care in the
hospital setting with specialist care in the primary care
setting. To achieve this it is crucial that PC+ is not
designed as an intermediate station and thus it is
important to select the appropriate patient groups for
PC+. However, the results of this observational explorative study based on quantitative data of the PC+ centre
need further interpretation. The results provide only

Main findings

The study objective was to explore which cardiologyrelated referral indications and reasons for referral are
appropriate for specialist care in PC+ and which are
more appropriate for specialist care in the hospital
setting. Results showed that significant predictors of the
advice ‘follow-up in hospital care setting’ are gender
(male), age (per ten years), the referral indications ‘Stable
Angina Pectoris’ or ‘Dyspnoea’ and the reasons for referral
‘To confirm disease’ or ‘Screening of unclear pathology’.
Interpretation of the main findings

Patients with one or more of the significant predictors
have a higher probability of being referred to hospital
care after a consultation at the PC+ centre. For example,
a patient with an age of 30 years with the referral

Variables

Mean (SD±) or n (%)

Gender:
Female

818 (53.6%)

Male

707 (46.4%)

Age

57.6 (±14.6)

Referral indication given by the general practitioner:
Atypical chest pain

630 (41.3%)

Dyspnoea

202 (13.2%)

Heart palpitations

192 (12.6%)

Abnormal ECG

103 (6.8%)

Cardiac screening

102 (6.7%)

Reduced exercise capacity

67 (4.4%)

Collapse

60 (3.9%)

Stable Angina Pectoris

55 (3.6%)

Suspected arrhythmia

32 (2.1%)

Suspected heart failure

31 (2.0%)

Heart murmur

25 (1.6%)

Suspected coronary sclerosis

16 (1.0%)

Analyses of atrial fibrillation

10 (0.7%)

Reason for referral given by the general practitioner
To exclude disease

1193 (81.4%)

Screening of unclear pathology

132 (8.7%)

To confirm disease

78 (5.1%)

To reassure the patient

67 (4.4%)

Checking the unknown

29 (1.9%)

Upon patient request

20 (1.3%)

Upon specialist advice or request

6 (0.4%)

Advice given by the cardiologist after PC+:
Follow-up in primary care setting

1173 (76.9%)

Follow-up in hospital care setting

352 (23.1%)
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Table 3 Univariate association between independent variables and the advice of the cardiologist: follow-up in hospital care setting
after PC+
Independent variables

Advice of the cardiologist: follow-up in hospital care setting after PC+A
OR

95% CI

P-value

GenderB*

1.694

1.332–2.155

< .001

AgeC*

1.352

1.236–2.478

< .001

0.683

0.533–0.876

.003

Referral indication
Atypical chest pain*
Dyspnoea*

1.667

1.206–2.304

.002

Heart palpitations *

0.581

0.386–0.875

.009

Abnormal ECG*

1.477

0.952–2.291

.082

Cardiac screening*

0.650

0.380–1.109

.114

Reduced exercise capacity

0.795

0.429–1.474

.466

Collapse

0.919

0.491–1.718

.791

Stable Angina Pectoris*

5.000

2.885–8.666

< .001

Suspected arrhythmia

0.765

0.312–1.874

.558

Suspected heart failure*

1.860

0.882–3.920

.103

Heart murmur

0.631

0.215–1.849

.401

Suspected coronary sclerosis

2.017

0.728–5.588

.177

Analyses of atrial fibrillation

2.236

0.627–7.967

.215

0.477

0.365–0.623

< .001

Reason for referral
To exclude disease*
Screening of unclear pathology*

2.368

1.633–3.435

< .001

To confirm disease *

4.786

3.006–7.618

< .001

To reassure the patient*

0.149

0.047–0.477

.001

Checking the unknown*

2.400

1.135–5.075

.022

Upon patient request

0.367

0.085–1.588

.180

Upon specialist advice or request

0.666

0.077–5.715

.711

Note:A The advice was coded as: 0 = Follow-up in primary care setting, 1 = Follow-up in hospital care setting setting;B Gender was coded as 0 = female and 1 = male;C
Age was rescaled such that one unit is equal to ten years; * Selected variable for multivariable logistic regression analyses. Predictor with a p < .15

Table 4 Multivariable logistic regression analysis: significant predictive variables on the advice of the cardiologist: follow-up in
hospital care setting after PC+
Independent variables

Advice of the cardiologist: follow-up in hospital care setting after PC+A
b

OR

95% CI

P-value

GenderB

0.617

1.854

1.437–2.393

< .001

Agec

0.228

1.256

1.143–1.381

< .001

Dyspnoea

0.458

1.581

1.120–2.231

.009

Stable Angina Pectoris

1.203

3.331

1.847–6.009

< .001

Referral indication

Reason for referral
Screening of unclear pathology

0.845

2.328

1.580–3.430

< .001

To confirm disease

1.282

3.604

2.180–5.959

< .001

To reassure the patient

−1.475

0.229

0.071–0.739

.014

Note: A The advice was coded as: 0 = Follow-up in primary care setting, 1 = Follow-up in hospital care setting;B Gender was coded as 0 = female and 1 = male; CAge was
rescaled such that one unit is equal to ten years
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insight which patients are more likely to be referred
from PC+ to hospital care. This insight can be used as
an input and can provide guidance for the healthcare
professionals to improve the referral patterns (e.g. list of
inclusion criteria for PC+). GPs and cardiologists should
deliberate and collaborate to improve the referring procedures in order to enhance the connectivity between
the different healthcare providers and the alignment of
care. In addition to the characteristics taken into
account in this study, more factors will probably influence which patient groups are appropriate for PC+, such
as clinical information and specialist characteristics (e.g.
level of expertise, experience and confidence). Hence,
further research is needed to find out more precisely
which patients are appropriate for PC+ and which
patients should be excluded from PC+.
Reflection with existing literature

Previous studies have shown that outreach clinics could
lead to increased healthcare costs [15, 27]. This is also a
pitfall of PC+. Focusing on the appropriate patient
groups and preventing PC+ from becoming an intermediate station increase its chances of success. Additionally, previous research showed that GPs experienced
difficulty and uncertainty in referring eligible patients to
PC+ [18]. Medical specialists sometimes saw patients in
PC+ who should have been referred directly to hospital care
or who could have been treated by the GP him−/herself
[18]. Selecting the appropriate patient groups seemed to be
essential for achieving efficient substitution. Moreover, PC+
is related to the concept integrated care as described by
Kodner and Spreeuwenberg [16]. Intensifying the communication and collaboration between GPs and medical specialists in order to connect and align multiple services,
providers and settings is one of its core features. Additionally, it is aimed at enhancing population health, quality of
care as experienced by patients and reducing the number of
unnecessary and inappropriate referrals in order to achieve
efficiency. Hence, to improve the referral procedures it is
recommended that GPs and cardiologists deliberate and
collaborate. The patient groups that have a significantly
higher probability of receiving the advice ‘Follow-up in hospital care setting’ should not be referred first to PC+.
Additionally, they should deliberate about the patients who
are referred with the reason ‘To reassure the patient’. Previous research indicated that perceived medical need is the
strongest predictor but not the only predictor of GPs’ behaviour: perceived pressure from patients is also a strong independent predictor of GPs’ behaviour that affects the referral
behaviour [28, 29]. It is plausible that some of the patients
with the reason for referral ‘To reassure the patient’ were
not referred to PC+ based on a medical need but on
perceived pressure from the patients. With reference to
efficiency, the results indicate that GPs should refer
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patients with a medical need and as few patients as possible with only a ‘To reassure the patient’ need. The
strengthened collaboration and intensified communication
generates knowledge transfer between the GPs and cardiologists. In the long term it is expected that this will
induce a learning-effect for the GPs, which will probably
result in less inappropriate referrals.
Strengths and limitations

This study used quantitative data extracted from the
electronic medical record system of a cardiology PC+
centre. The study is based on a large sample size, namely
on almost all referrals to the centre over one year. The
results provide insight into which patients are less
appropriate for PC+. Eventually this will lead to an
increased number of appropriate referrals and fewer
inappropriate referrals, in order to contribute to containing
the rising healthcare costs.
A limitation of this study concerns the generalizability
of the findings. The findings are context-bound, and
generalizability to other countries (e.g. countries where
GPs do not have a gatekeeping role), specialties (as this
study is focused on cardiology) and/or other PC+
models is limited.
Future research

The results of this study are based on traditional statistical analyses providing insight into the appropriate
patient groups for cardiology PC+ centres. This research
is limited to quantitative data, and complementary
(qualitative) research may be helpful for interpreting the
findings in more detail.
The results showed a gender difference in the probability of being referred to specialist care in the hospital
setting after a consultation at PC+; male patients have a
significantly higher probability. This gender difference
should be further investigated because previous studies
demonstrated that the risk of heart disease in women
has been underestimated. The awareness of the cardiovascular disease health risk in women among healthcare
providers is relatively low and women are often misunderstood in terms of their symptoms [30, 31].
The results of this study can provide guidance for further research. To be better able to select the appropriate
patient groups for PC+ it is recommend to investigate
the influence of other factors and characteristics, and to
perform complementary qualitative research to interpret
and clarify the quantitative results. Future research
could, for example, focus on the specialist characteristics
(e.g. level of expertise, experience and confidence) and it
should also include clinical outcomes (e.g. including
follow-up data after a consult at the PC+ centre).
Additionally, regarding the cost-effectiveness of this PC+
intervention it is supposed that the introduction of PC+ will
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lead to reduced healthcare costs by lower costs in PC+ than
in hospital care due to lower overhead costs, fewer referrals
to hospital care, and less use of additional hospital-based
services. Future research will take into account the effects
on the health of the population, patients’ experiences of
care and healthcare costs and will specifically focus on the
cost-effectiveness of PC+ [17].

Conclusions
Although the success of PC+ does not only depend on
selecting the appropriate patient groups, this is important
for achieving efficiency. The results of this study can be
used to improve the referral pattern and to enhance the
connectivity and alignment of care. Patients with the referral indication ‘Stable Angina Pectoris’ or ‘Dyspnoea’, and
reason for referral ‘To confirm disease’ or ‘Screening of
unclear pathology’, seem to be more appropriate for
specialist care in the hospital setting instead of PC+.
Additionally, the reason for referral ‘To reassure the
patient’ is a significant predictor of the advice ‘Follow-up
in primary care setting’.
Abbreviations
GP: General practitioner; PC+: Primary Care Plus
Acknowledgements
We gratefully acknowledge the PC+ centre for participating in this research
and providing the data.
Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
TCCQ, JNS, MDS, CAB and DR designed the study. TCCQ and MDS collected
and analysed the data. TCCQ and JNS wrote the first draft of the paper.
TCCQ, JNS, MDS, CAB and DR read and revised and approved the
manuscript. All authors agree to be accountable for all aspects of the study.
Ethics approval and consent to participate
The study is approved by the Medical Research and Ethics Committee of the
Maastricht University Medical Centre, Maastricht, the Netherlands in 2015
(METC 15–4-032). The need for consent has been waived by the Medical
Research and Ethics Committee of the Maastricht University Medical Centre
because this study includes unidentifiable data and there will be no details
on individuals reported.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Department of Health Services Research, Care and Public Health Research
Institute, Faculty of Health Medicine and Life Sciences, Maastricht University,
Maastricht, The Netherlands. 2Department for Quality of Care and Health
Economics, Centre for Nutrition, Prevention and Health Services, National
Institute for Public Health and the Environment, Bilthoven, The Netherlands.

Page 7 of 8

3

Research Centre for Technology in Care, Zuyd University of Applied
Sciences, Heerlen, The Netherlands. 4Scientific Centre for Transformation in
Care and Welfare (Tranzo), University of Tilburg, Tilburg, The Netherlands.
Received: 13 July 2017 Accepted: 18 April 2018

References
1. Porter ME, Lee TH. The strategy that will fix healthcare. Harv Bus Rev. 2013;
91(10):50–70.
2. Van Ginneken E. Perennial health care reform – the long Dutch quest for
cost control and quality improvement. N Engl J Med. 2015;373(10):885–9.
3. Schäfer W, Kroneman M, Boerma W, et al. The Netherlands: health system
review. Health Systems in Transition. 2010;12(1):1–229.
4. Rijksoverheid. Naar beter betaalbare zorg. Rapport Taskforce Beheersing
Zorguitgaven. [To more affordable care. Report Taskforce Control Healthcare
Expenditures.] Ministerie van Volksgezondheid, Welzijn en Sport; Den Haag:
Rijksoverheid; 2012. [in Dutch].
5. Saltman RB, Figueras J. Analyzing the evidence on European health care
reforms. Health Aff. 1998;17(2):85–108.
6. Warner M. Re-designing health services. Reducing the zone of delusion.
London: The Nuffield Trust; 1997.
7. Grone O. and Gracia-Barbero M. Integrated care. A position paper of the
WHO European office for integrated health care services. International
Journal of Integrated Care. 2001;1:e21.
8. Vlek JF, Vierhout WP, Knottnerus JA, et al. A randomised controlled trial of
joint consultations with general practitioners and cardiologists in primary
care. Br J Gen Pract. 2003;53(487):108–12.
9. Schulpen GJ, Vierhout WP, van der Heijde DM, Landewe RB, Winkens RA,
van der Linden S. Joint consultation of general practitioner and
rheumatologist: does it matter? Ann Rheum Dis. 2003;62(2):159–61.
10. Vierhout WP, Knottnerus JA, van Ooji A, Crebolder HF, et al. Effectiveness of
joint consultation sessions of general practitioners and orthopaedic
surgeons for locomotor-system disorders. Lancet. 1995;346(8981):990–4.
11. Bowling A, Stramer K, Dickinson E, Windsor J, Bond M. Evaluation of
specialists' outreach clinics in general practice in England: process and
acceptability to patients, specialists, and general practitioners. J Epidemiol
Community Health. 1997;51(1):52–61.
12. Black M, Leese B, Gosden T, Mead N. Specialist outreach clinics in general
practice: what do they offer? Br J Gen Pract. 1997;47(422):558–61.
13. Bowling A, Bond M. A national evaluation of specialists' clinics in primary
care settings. Br J Gen Pract. 2001;51(465):264–9.
14. Powell J. Systematic review of outreach clinics in primary care in the UK.
Journal of Health Services Research & Policy. 2002;7(3):177–83.
15. van Volksgezondheid M. Welzijn en Sport (2013), Onderhandelingsresultaten
Schippers met ziekenhuizen, medisch specialisten, zelfstandige
behandelcentra, GGZ en huisartsen. [Negotiation results of Minister
Schippers with hospitals, medical specialists, independent treatment
centres, mental health care and general practitioners.], vol. 2013. Den Haag:
Ministerie van Volksgezondheid, Welzijn en Sport. [Ministry of Health,
Welfare and Sport]. [in Dutch]
16. Kodner DL, Spreeuwenberg C. Integrated care: meaning, logic, applications,
and implication - a discussion paper. International Journal of Integrated
Care. 2002;2(14):1–6.
17. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and cost.
Health Aff. 2008;27(3):759–69.
18. Van Hoof SJM, Kroese MEAL, Spreeuwenberg MD, et al. Substitution of
hospital care with primary care: defining the conditions of Primary Care
Plus. International Journal of Integrated Care. 2016;16(1):1–11.
19. Steenbakkers M, Vermeer AJM, Janssen-Goffin MJH, Hajema KJ. Een nieuwe
kijk op gezondheid in Zuid-Limburg. Regionaal rapport Volksgezondheid
Toekomst Verkenning 2014. [A new look at health in South-Limburg
Regional report Public Health Future Exploration]. Limburg: Geleen: GGD
Zuid; 2014. [in Dutch]
20. Drewes HW, Heijink R, Struijs JN, Baan CA. Samen werken aan duurzame
zorg; Landelijke monitor proeftuinen. [Working together towards sustainable
healthcare; National monitor pioneer sites]. Bilthoven: Rijksinstituut voor
Volksgezondheid en Milieu; 2015. [in Dutch]
21. Struijs JN, Drewes HW, Heijink R, Baan CA. How to evaluate population
management? Transforming the Care Continuum Alliance population health

Quanjel et al. BMC Family Practice (2018) 19:55

22.

23.

24.
25.
26.

27.

28.

29.
30.

31.

guide toward a broadly applicable analytical framework. Health Policy. 2015;
119(4):522–9.
Hendrikx RJ, Drewes HW, Spreeuwenberg M, Ruwaard D, Struijs JN, Baan CA.
Which triple aim-related measures are being used to evaluate population
management initiatives? An international comparative analysis. Health
Policy. 2016;120(5):471–85.
van Hoof SJ, Spreeuwenberg MD, Kroese ME, et al. Substitution of
outpatient care with primary care: a feasibility study on the experiences
among general practitioners, medical specialists and patients. BMC Fam
Pract. 2016;17(108):1–9.
Twisk JWR. Inleiding in de toegepaste biostatistiek. [Introduction in the
applied biostatistics] Amsterdam: Reed Business Education; 2014. [in Dutch].
Hosmer DW, Lemweshow S. Applied Logistic Regression. New York: Wiley;
2000.
Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of
variables in logistic regression. Source Code for Biology and Medicine.
2008;3(17):1–8.
Gruen RL, Weeramanthri TS, Knight SS and Bailie RS. Specialist outreach
clinics in primary care and rural hospital settings. Cochrane Database Syst
Rev. 2003;(4):1–71.
Little P, Dorward M, Warner G, Stephens K, Senior J, Moor M. Importance of
patient pressure and perceived pressure and perceived medical need for
investigations, referral, and prescribing in primary care: nested observational
study. Br Med J. 2004;328(7437):444–8.
Armstrong D, Fry J, Armstrong P. Doctors' perceptions of pressure from
patients for referral. Br Med J. 1991;302(11):1186–8.
Mosca L, Linfante AH, Benjamin EJ, et al. National study of physician
awareness and adherence to cardiovascular disease prevention guidelines.
Circulation. 2005;111(4):499–510.
Healy B. The Yentl Syndrome. N Engl J Med. 1991;325(4):274–6.

Page 8 of 8

