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General introduction
In recent decades, strengthening primary care has been considered a viable solution to
healthcare system challenges such as increasing health care costs and a changing demand for
care. This thesis explores if and in particular how primary care contributes to the reduction
of avoidable secondary care utilization. The role of patients and general practitioners (GPs)
in this relationship will be investigated in an international setting. This introduction starts
with conceptualizing the terms ‘primary care’ and ‘avoidable secondary care’ and discusses
the existing knowledge on the topic. Next, it presents the research problem and research
questions, explains the methodological approach and presents the outline of this thesis.

The role of primary care in healthcare systems
Importance of primary care
In many European countries, the healthcare system is at a critical point in time as it faces
rising health care costs, increasing complexity of health care needs, aging populations,
growing health inequalities and potentially unnecessary hospital admissions.1 These
challenges put a huge pressure on the healthcare systems and will require adaptations of
the systems in order to protect and improve populations’ health. Primary care is assumed
to deal with these challenges better and at lower costs than hospital-oriented healthcare.
Therefore, many European countries seek to strengthen primary care.2, 3
Primary care is a form of outpatient ambulatory care. It is often referred to as the first level
of the healthcare system, where the vast majority of health care needs are presented and
complaints are treated. The main goal of primary care is to keep the population healthy by
the prevention and timely treatment of complaints, and to manage and coordinate care
for chronically ill patients in order to prevent deterioration of patients’ health.4, 5 Primary
care is generalist care. The main providers of primary care are family physicians or GPs.
Other primary care professionals are dentists, physical therapists, speech therapists,
pharmacists and mental health workers. Besides providing curative care, prevention and
health education, primary care also guides patients through the other levels of health care.
Since the Alma-Ata declaration of 1978, a global stage for primary care was established. The
declaration stressed the importance of primary care and identified it as key to the protection
and promotion of health for all. Since then, governments, professionals, institutions and
researchers in many countries have tried to establish or strengthen the primary care level
of the healthcare system.4 Thirty years later, the WHO released the report ‘Primary Health
Care – Now More Than Ever’ which seeks to promote primary care as the cornerstone of the
healthcare system. It emphasizes the need to provide people-centered care and responsive
health services close to the community. Strengthening primary care services is still the
policy focus in many countries. But what is it that makes the organization of a primary care
system ‘strong’ and why?
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Strong organization of primary care processes
A widely used definition of strong primary care defines it as care that is provided close to
patients with minimal access barriers, meets the many needs of patients with comprehensive
services, coordinates care across all healthcare levels, and establishes a doctor-patient
relationship that is continuous over time.6, 7 This definition implies that the organization of
primary care and the process of service delivery include a set of features and characteristics,
which are summarized into four main domains: first contact care, comprehensiveness,
continuity, and coordination.7, 8
First contact care refers to primary care as the first source of care for the population when
health care needs arise. Therefore primary care needs to be accessible for the population
when in need regardless of personal characteristics such as age, gender or socioeconomic
status. Good access to primary care results in the early detection of diseases and timely
treatment. Literature consistently found evidence for the relevance of accessible primary
care to quality and equity of health care, population health, patients’ satisfaction and
reducing hospital admissions.3, 6, 9
Primary care should be comprehensive to the needs of the population by offering a wide
range of services. Comprehensive primary care systems include the provision of care for
acute health problems, application of medical procedures, management of diseases for
patients with both acute or chronic conditions and health promotion activities such as
preventive medicine or health education. A comprehensive scope of health care services
that are aligned to the needs of the population is shown to be associated with better
population health and more efficient health care.6
One of the core elements of primary care is continuity of care.6, 7 Continuous care implies that
there is a regular source of care over time and that patients build a long-term relationship
with care providers to create mutual acceptance of each other’s needs and expectations.
The bond between primary care providers and patients is supposed to be long-term and
of good quality. Continuity of primary care services implies also informational continuity,
which refers to the availability and accessibility of medical information of a patient to the
health care providers involved in the care of that patient. In a primary care system, the care
is more and more team-based with different health care providers. Therefore, continuity of
care needs to be based on the organization as well as on the health care providers.
Finally, strong primary care systems coordinate care services across healthcare levels so
that patients receive appropriate care for all their health problems. Examples of initiatives
to create well-coordinated primary care for chronic patients are disease management
programs.10
This thesis is based on the work of Kringos, who aimed to get insight into the elements
that make up a strong primary care system. She found that the way primary care processes
are organized, varies between countries. Although the key elements of strong primary
care are defined as accessibility, continuity, coordination and comprehensiveness, Kringos
showed that there is no strong correlation between these elements. In one country high
accessibility may be combined with low coordination of care, whilst in other countries
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other combinations are seen. Presumably this is a result of different policy priorities. For
instance, countries with high number of chronic patients may focus more on coordination
of care such as disease management programs. Because of this lack of correlation, Kringos
recommended to analyze these dimensions separately. However, it is important to realize
that these elements do not necessarily stand on their own, but interact thus creating a
multidimensional system of primary care.6 For instance, for primary care to be the first
source of care and for GPs to act as the ‘guide’ who coordinates care through all levels, the
accessibility and continuity of primary care conditional. When investigating the strength of
primary care the individual elements as well as their interrelationship should be considered.

Potentially avoidable use of secondary care services
Primary care is defined as the first level of care; secondary care is referred to as specialist
care or acute care that mostly takes place in hospital facilities. Some hospital admissions
and emergency department visits are assumed to be preventable by a strong primary care
system. In this section we will discuss the theoretical approach of such avoidable secondary
care utilization.
Hospital admissions for ambulatory care sensitive conditions
Conditions for which it is believed that appropriate and timely ambulatory care or primary
care reduces or even prevents the need for hospitalization are referred to as ambulatory
care sensitive conditions (ACSC)11. Hospitalizations for such conditions may potentially be
avoided by preventing or postponing the onset of the illness, controlling acute conditions
and managing chronic diseases in a primary care setting.3, 12, 13
ACSCs are often classified into three groups; preventable ACSC, acute ACSC and chronic
ACSC. The first group includes conditions that can be prevented by vaccines such as influenza,
measles and mumps. By preventing the disease, there is no need for hospitalization. The
second group consists of conditions that can be prevented by early diagnosis and timely
treatment like pneumonia, dehydration, appendicitis with complications and urinary tract
infections. The final group includes conditions whereby the rate of hospitalization may
be reduced by ongoing management and control of the disease such as diabetes, chronic
obstructive pulmonary disease, angina or asthma.11, 13, 14 Over the years it has shown to be
difficult to reach consensus about which conditions should be included in the set of ACSCs,
and the list has been revised multiple times.15 There is however a set of core conditions
defined by Weissman in 1992 that features in almost all lists, such as diabetes, asthma and
COPD.13
There is an extensive amount of literature on factors associated with ACSCs, including
age, ethnicity, socioeconomic status, urbanization, prevalence, lifestyle, environment,
and severity of the disease.14, 16 In addition, there is evidence for the role of the healthcare
system, in particular primary care, in reducing hospitalizations. A literature review confirms
the relationship between avoidable hospitalization and accessibility of primary care.9 Also,
continuity of care in terms of having the same GP every time is believed to lower the rates
of avoidable hospitalization.17
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From a patient point of view, it seems reasonable to assume that a reduction of
hospitalizations is beneficial. If primary care can increase population health and lower the
risk of being hospitalized, a potentially stressful event could be prevented. Another aim
of reducing potentially avoidable hospitalizations is more of a financial nature; primary
care ought to provide care at lower costs than secondary specialist care. Shifting patient
care from an inpatient to a primary care setting may therefore be cost-effective. However,
whether the claim that better primary care leads to lower health care spending is true is
debatable.18,19
Because of the assumed beneficial role of primary care in reducing hospitalization for
ACSCs, admission rates of such conditions are frequently used as an indicator for the quality
and accessibility of primary care.20, 21 Evidently, not all admissions for ACSC are avoidable,
but assumedly disproportionately high admission rates can reflect lower quality of primary
care and problems in obtaining access. Variations in ACSC admissions between practices,
geographical areas and countries are used to evaluate the quality of primary care. Figure
1.1 shows the variation of admissions in Europe for four conditions that are supposed to be
avoidable: diabetes, congestive heart failure (CHF), COPD and asthma.21 It shows that there
is a wide variation between as well as within countries in rates of avoidable hospitalization.
Take for instance Germany; this country is in the lowest tertile for avoidable admissions for
asthma, but it is in the highest tertile for the other conditions.
Figure 1.1 Admission rates in Europe for 4 chronic conditions21

Avoidable hospitalizaƟon:
Asthma

Avoidable hospitalizaƟon:
COPD

Low
Medium

Low
Medium

High

High

Avoidable hospitalizaƟon:
CHF
Low
Medium
High

Avoidable hospitalizaƟon:
Diabetes long-term
complicaƟons
Low
Medium
High

12 | Chapter 1

Emergency department use
Primary care may prevent emergency department (ED) visits in two ways. First, by
providing primary care that is easily accessible, even after office hours, patients have a good
alternative for the emergency department. Second, there are emergency visits that could
have been avoided if the condition had been diagnosed and treated at an earlier stage or
monitored properly. This inappropriate use of ED care varies substantially, between 20% and
40% internationally.22
In many healthcare systems reducing inappropriate use of ED is a priority, as many EDs
are overcrowded by rising numbers of emergency attendances.23 Factors associated
with increased ED visits are older age, reduced socioeconomic status, lower educational
achievement, multimorbidity and chronic diseases.24 Beside patient characteristics, the
organization of primary care has a potential influence on ED utilization. For instance, the
proximity of patients to primary care affect patients decision to make a visit to the primary
care practice or to the ED. However, the influence of increased access to primary care on
reducing ED visits is less straightforward in the European context compared to the USA and
Canada.24 Besides accessibility of primary care, the role of continuity of care in reducing
ED visits has been described extensively in the scientific literature. For instance, in a study
carried out in the USA, patients with their own regular doctor were less likely to visit the ED
for non-urgent complaints.25 Such a continuous doctor–patient relationship is often found
in primary care-oriented systems.

Relation with previous research
Much research has been done into the association between primary care and avoidable
secondary care utilization. However, this research focused in particular on two aspects of
primary care: continuity of care and supply of primary care. Especially since primary care is a
multidimensional concept and its strength is not determined by accessibility and continuity
alone, it is important to investigate this relationship with a broader scope.6 Although primary
care is an essential part of a country’s healthcare system, it is less clear which elements of
primary care determine its effectiveness.
Moreover, the available empirical evidence on the relationship is mainly based on research
that is performed within a particular healthcare system. Few internationally comparative
studies have been carried out. Furthermore, most studies were carried out in the USA. This
limits the generalizability of the results to the European situation. On top of that, evidence
from European studies on for instance accessibility and avoidable hospitalization differs
from country to country.
Despite the research that has been done on the association between primary care and
avoidable secondary care, there is still a knowledge gap. There is insufficient data to do
research on all aspects of primary care and on the association between primary care and
avoidable secondary care in an international context. This thesis aims to address both
knowledge lacunas.
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Research questions and hypothesis
The aim of this thesis is to describe if and in particular how primary care contributes to the
reduction of secondary care utilization. This thesis consists of three parts that combined
aim to build a complete picture of this relationship. The first part of the thesis addresses the
development of primary care systems in Europe. Relevant issues are the organization and
development of strong primary care systems. The second part addresses the main questions
of this thesis pertaining to the role of primary care in reducing avoidable secondary care.
The third part of this thesis examines the role of patients in this relationship. Figure 1.2
graphically presents the three different parts of this thesis.

Figure 1.2 The three parts of the thesis and the linkage of the research questions
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Part 1: Development of strong primary care systems in Western Europe
Research question 1a: How have three Western European countries strengthened their primary
care system in terms of accessibility, continuity, coordination and comprehensiveness?
Research question 1b: Are the consequent changes in primary care reflected in the GPs’ views
on and experiences with the healthcare system?
The United Kingdom (UK), the Netherlands and Germany are Western European countries
that aim to create sustainable and more demand-oriented healthcare systems. They do
so by focusing on an efficient organization of primary care services that allows them to
deal with healthcare challenges such as the rising health care costs and changing demands
for health care services. All three countries have increased the budgets for primary care.
Hence, we expect to see a positive trend towards improvement across the key elements of
strong primary care (accessibility, continuity, coordination and comprehensiveness).
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Part 2: Role of primary care in decreasing avoidable secondary care utilization.
Research question 2a: Can differences between countries in rates of avoidable hospitalization
be attributed to differences in the organization of their primary care system?
Research question 2b: If so, what factors provide the most important explanation?
Research question 3: How can primary care contribute to lowering attendance of patients at
the emergency department?
We hypothesized that hospitalization rates for chronic ACSC and ED visits are highly
susceptible to the organization of primary care. Hence, countries with primary care systems
providing continuous and accessible care that is well coordinated and comprehensive to the
needs of patients are expected to have lower rates of avoidable hospitalizations and lower
ED visits. To answer the research questions in this part of the thesis, we will first perform a
literature review and second examine the relationships in a multi-country context.

Part 3: Role of patients in the relationship between primary care and secondary care utilization
Research question 4a: What factors are associated with patients’ propensity to seek care?
Research question 4b: How does patients’ propensity to seek care relate to primary and
secondary care utilization?
In answering these research questions, we will use the behavioral model of health care
utilization created by Andersen.26, 27 Andersen’s model acknowledges the effect of patients’
characteristics, societal determinants, such as political and economic factors, and health
system factors, such as resources and organization, on health care utilization. The model
helps to structure determinants of health care utilization into three main categories:
population characteristics, external environment and healthcare systems.
We expect that patients in healthcare systems with elements of strong primary care, such
as good accessibility and continuity, have a higher propensity to seek care. In addition, we
hypothesize that patients with a higher propensity to seek care tend to visit their GP more
often. It is expected that countries with a population with a higher propensity to seek care,
have lower rates of avoidable hospitalizations for chronic diseases. It has been argued that
chronically ill patients who seek care at an earlier stage of their disease can be monitored
better and that exacerbations of their disease can be reduced, which may result in a lower
risk of potentially avoidable hospital admissions. With regard to ED visits, we expect that
patients with a lower propensity to seek care wait longer before consulting a doctor which
in turn increases their likelihood to visit the ED.

International comparison
This thesis will look at the relationship between primary care and avoidable secondary care
utilization in an international comparative setting. The currently available evidence was
derived from studies that covered only a selection of EU countries or included non-European
countries, which limits the generalizability of the results. Comparing the relationship
between primary care and avoidable secondary care utilization between countries enrich
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the understanding of the role of primary care in different healthcare systems. In Europe,
a variety of different healthcare models can be found, with different organizational
characteristics and financing schemes. Due to the variation in the organization of primary
care systems, analyses between organizational characteristics of primary care and avoidable
secondary care utilization is possible and gives the opportunity to learn from each other.28

Methodological approach
Data
QUALICOPC
This thesis is mainly based on data collected within the framework of the QUALICOPC
study. QUALICOPC, an acronym for Quality and Costs of Primary Care in Europe, is a large
international study that includes surveys among GPs and patients in 31 European countries
and three non-European countries. The countries are the EU 27 (excluding France), FYR
Macedonia, Iceland, Norway, Switzerland, Turkey, Australia, Canada, and New Zealand.
In each country, a nationally representative sample of GPs filled out the questionnaires.
The target was 220 GPs for the larger countries and 80 GPs for the smaller countries, such
as Cyprus, Iceland, Luxembourg and Malta. Per practice or health center, only one GP was
eligible to participate.
In nearly all countries, trained fieldworkers were sent to the participating GP practices
to collect patient data using paper surveys. In Belgium patients filled out the survey on
a tablet computer. In parts of Sweden, Denmark, England, Canada and New Zealand,
the local practice staff instead of fieldworkers were instructed to distribute and collect
patient surveys on paper according to the study protocol. Fieldworkers were instructed
to consecutively invite patients of 18 years or older, who had a face-to-face consultation
with the GP, to complete the questionnaire until 10 patient surveys were collected. Nine
patients in every practice completed the questionnaires about their experiences during the
consultation which had just occurred and one patient filled out the questionnaire about
patient’s values in primary care. In addition, each trained fieldworker filled out a short
questionnaire about the practice facility, e.g. access to the practice for handicapped. Data
collection took place between October 2011 and December 2013. Details on this study can be
found in the study protocol and details on the questionnaires can be found in the publication
on the development of the surveys.29, 30
In sum, approximately 220 GPs in 34 countries filled out a questionnaire about their experiences
with the healthcare system. In every GP practice, 9 patients filled out a questionnaire
about their experience with primary care and one patient filled out a questionnaire that
assessed patient’s values in primary care. This resulted in a database of 7183 GPs surveys,
61931 Patient Experiences surveys and the 7270 Patient Value questionnaires (GP database
version 4.1, patient database version 4.2). This large international study covered the macro
(country), meso (practice) and micro (patient) level of the primary care system.
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Commonwealth Fund International Health Policy survey
In this thesis we also used data from the Commonwealth Fund International Health Policy
(IHP) survey.31 This is an annual survey whereby the first year GPs receive a questionnaire, the
next year adults aged 18 years or older and the third year patients with chronic conditions.
After these three years the cycle starts again with GPs. Within this thesis we used only the
GP questionnaires of the 2006, 2009 and 2012 cycles. The countries participating in this
study differed somewhat throughout the years. However, Australia, Canada, Germany, New
Zealand, the Netherlands, the UK, and the United States participated in all three rounds.
A representative sample of primary care physicians were either interviewed by phone or
received a paper questionnaire. The IHP survey included questions about the perspectives
and experiences of GPs with their primary care system as well as the healthcare system
overall. Because of the European focus of this thesis, we only used data from the
Netherlands, the UK and Germany.
Avoidable hospital admissions
In this thesis, data on avoidable hospitalization at country level were obtained from the
OECD Health Care Quality Indicator Project (OECD HCQI).32 Within the HCQI project an
expert group has developed a set of quality indicators at health systems level in order to
measure and compare the quality of health service provision in the different countries. The
HCQI project has identified rates of avoidable admissions for long-term conditions such as
diabetes, COPD and asthma, hypertension and congestive cardiac failure. The data collection
process was regulated by extraction criteria to minimise data quality issues. Based on a set
of ICD codes (ICD9 or ICD10) data was collected in each country taking into account the
in- and exclusion criteria. Data are presented as rate per 100.000 population. Furthermore,
the admission indicators are age and sex standardized in order to enable cross-country
comparison.
Methods
We mainly used quantitative data analyses to research the relationship between primary
care and secondary care utilization. Because of the data-structure, most analyses were
done using a multi-level model. A systematic literature review was performed to assess the
existing literature. In the different chapters, the methods used are described in more detail.

Outline of this thesis
This thesis can be divided into three parts. The first part (chapter 2) focuses on changes in the
organization of primary care in recent years. Chapter two describes the recent changes in
the organization of primary care due to policy reforms in three Western European countries:
The Netherlands, Germany and the UK. This study is based on data of the Commonwealth
Fund International Health Policy survey of 2006, 2009 and 2012.
The second part of the thesis (chapters 3 to 5) focuses on the impact of the organization
of primary care on the utilization of secondary care. In chapter three, the results of a
comprehensive systematic review of the literature on the relationship between primary
care characteristics and avoidable hospitalizations for chronic conditions are presented.

General Introduction | 17

This review aimed to get an overview of the primary care characteristics that could help
to prevent hospitalizations for ACSCs. Chapter four describes which of the main features
of primary care systems relate to the rate of diabetes-related avoidable hospitalization in a
multi-country setting using data of the QUALICOPC study. In chapter five we explain how
primary care contributes to lowering attendance of patients at the ED, again on the basis
of QUALICOPC data.
In the third part of the thesis (chapter 6) the role of the patient is described. Chapter six
shows what influences patients’ propensity to seek care and how this affects health care
utilization. Again this study is conducted using QUALICOPC data.
Chapter seven provides an overall discussion on the subject of this thesis.
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Abstract
Background
Strong primary care systems are believed to have an important role in dealing with health
care challenges. Strengthening primary care systems is therefore a common policy goal
for many countries. This study aims to investigate whether the Netherlands, the UK and
Germany have strengthened their primary care systems in 2006-2012.
Methods
For this cross-sectional study, data from the International Health Policy surveys of the
Commonwealth Fund in 2006, 2009 and 2012 were used. The surveys represent the
experiences and perspectives of primary care physicians with their primary care system.
The changes over time were researched in three areas: organization of primary care
processes, use of information technology (IT) in primary care and use of benchmarking and
financial incentives for performance improvement.
Results
Regarding organization of primary care processes, in all countries the use of supporting
personnel in general practice increased, but at the same time practice accessibility
decreased. IT services were most advanced in the UK. The UK and the Netherlands showed
increased use of performance feedback information. German GPs were least satisfied with
how their system works across the 2006-2012 time frame.
Conclusion
All three countries show trends towards stronger primary care systems, although in different
areas. Coordination and comprehensive care through the assignment of assisting personnel
and use of disease management programs improved in all countries. In the Netherlands and
the UK, informational continuity is in part ensured through better IT services. All countries
showed increasing difficulties upholding primary care accessibility.
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Background
Primary care is believed to have an important role in dealing with the healthcare challenges
many countries face, including rising health care costs, the increasing prevalence of
chronic conditions and multi-morbidity, health inequalities and potentially avoidable
hospitalization.1, 2 These challenges put enormous pressure on healthcare systems. Primary
care is assumed to alleviate some of the pressure by increasing the population health at lower
costs. Strengthening their primary care systems is therefore a common policy goal for many
countries.3, 4 Strong primary care systems provide care close to patients with minimal access
barriers, meet the many needs of patients with comprehensive services, coordinate care
through all healthcare levels and establish a doctor-patient relationship that is continuous
over time.4, 5 Strong primary care systems can therefore contribute to better patient care.
This definition of strong primary care systems implies that the structure of primary care
and the process of service delivery include a set of features and characteristics, which are
summarized into four main domains: accessibility, comprehensiveness, continuity, and
coordination. How these domains are operationalized in the organization of primary care
systems depends substantially on country characteristics, historical background or health
(care) problems.6 For instance, this can be operationalized by introducing out-of-hours
care in order to provide accessible care. On other example are IT services, which can help
increase informational continuity and better coordination of care services.
In Western European countries, most reforms aim to create sustainable healthcare systems
focusing on efficiently organized primary care services. In many countries, for example,
medical tasks are increasingly being delegated from general practitioners (GPs) to nurses or
other staff.7 Also, accessibility of primary care services, including out-of-hours care, needs
to be guaranteed in order to prevent unnecessary and more expensive secondary care or
emergency department use.8 Other improvements include modernizing processes by using
IT such as electronic medical records to support primary care organization. Better IT services
can increase informational continuity of care when medical information about patients
is available for all professionals treating the patient, especially when care is coordinated
through different levels of the healthcare system. To establish such performance
improvements, GPs will need to be stimulated to change their practices and behavior, for
instance through extra financial incentives for specific services and benchmark information
on quality outcomes.
The Netherlands, the UK and Germany are three Western European countries that face
common problems such as increasing health care spending and a changing demand for care,
and recognize the potential beneficial role of strong primary care, although their policy
measures differ. This can be understood given the historical differences in the design and
positioning of primary care in the healthcare system. The UK has a public healthcare system
(Beveridge) whereas the German healthcare system is mainly a social health insurance
system (Bismarck). Since 2006, the Dutch health insurance system is semi-public, based on
Enthovens’ model which incorporates managed competition. In the Netherlands and the
UK, primary care is the center of the healthcare system; GPs function as gatekeepers for
secondary care and there is a patient list system, implying that all patients are assigned to
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a GP. In Germany there is a strong distinction between primary and secondary care, limited
gatekeeping and absence of a patient list system.9
This study aims to describe whether the Netherlands, the UK, and Germany strengthened
the structure of their primary care systems by looking at three areas: organizational
processes such as the use of support staff and out-of-hour’s arrangements, the use of IT
services within primary care, and the use of incentives for performance improvement.
We focused on those aspects in the organization of primary care that can help support
primary care in providing accessible, coordinated, comprehensive and continuous care. The
Commonwealth Fund International Health Policy data of 2006, 2009 and 2012 were used to
present these changes over time.10-12 In addition, we researched whether these changes
were reflected in the experience of GPs with their healthcare system. Box 1, Box 2 and Box
3 describe recent policy changes for Germany, the Netherlands, and the UK relevant for this
study.

Box 1: Primary care system in Germany
Primary care in Germany has only recently begun to develop as the healthcare system traditionally concentrated on inpatient and specialist care. In 2012, 46% of all practicing social health
insurance (SHI) accredited physicians for ambulatory care were family physicians, whereas 54%
were specialists. Most ambulatory care is provided by general/family practitioners, general
internists or paediatricians. Primary care physicians work mainly in single-handed or in small
group practices. The care services are almost exclusively provided by a physician. Support staff
who provide care, such as practice nurses or nurse practitioners, are uncommon in German
primary care. Support staff in GP practices assist physicians mainly in administrative tasks.24,
33
Since 2009, health insurance is mandatory, either through SHI or private health insurance.
About 90% are insured though SHI. German primary care physicians do not have a formal
gate-keeping role. Sickness funds offer voluntary “family physician care models”, whereby
patients register with a primary care physician and are required to go to this physician as first
point of care. In exchange, sickness funds offer enrolled insured members special evening office hours, shorter waiting times for the GP and exemption from co-payments on some pharmaceuticals.
For patients, there is free choice and access to both primary and secondary health care services. Between 2004 and 2012, all SHI insured were required to pay user charges for SHI care.
This practice fee (“Praxisgebühr”) cost 10€ once per quarter and was required for consulting
SHI physicians, psychotherapists and dentists. This fee was not an attempt at gatekeeping,
however, since patients were not required to go to a primary care physician first in order to
gain access to secondary care. Rather, access at any point of the healthcare system (even to
GPs) cost a flat fee of 10€ per quarter. This fee was then revoked in January 2013. Another
important recent development includes the introduction of disease management programs
starting 2003 in order to provide comprehensive care to chronically ill patient.33 Pay-for-performance and benchmarking information are not instruments commonly used in German primary care, although auditing for prescription of pharmaceuticals and medical aids exceeding
by more than 15 and/or 25% the agreed reference volumes can result in regress (i.e. physicians
have to pay a penalty for over-prescribing pharmaceuticals and/or medical aids).
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Box 2: Primary care in the Netherlands
The Dutch primary care system is often referred to as the “spine” of Dutch healthcare. Almost
100% of the Dutch citizens are registered with a general practice. GPs have a gatekeeping role;
they are patient’s first point of contact, and referral is required for secondary care. There is a
strict division between primary and specialty care. GP care in the Netherlands is available without co-payments. The majority of GPs used to work in small-scale practices, but the proportion
of doctors working in partnership has been growing. At the moment, about half of the GPs are
working in duo- or single-handed practices.17 The number of assisting personnel in practices
such as nurse practitioners and practice nurses is rising. In addition, the transition of tasks from
the GP to these assisting personnel has been growing.25-27 Dutch primary care is known for
good accessibility during office hours but also after office hours, patients can receive primary
care in out-of-hours GP cooperatives.26-28
In 2006 a managed competition system based on Enthoven’s model was introduced for curative care. In this system, health insurers act as contracting parties. They can compete on
prices, services, and the quality of care provided by the professionals they contracted.29, 30 After the reform people were obligated to get individual health insurance from a private insurance company which provides an obligatory universal package including a basic set of medical
treatment and services specified by the government.17 As a consequence of this payment reform, Dutch primary care providers organized themselves in so-called care groups to provide
integrated care for chronic patients. Health insurance companies can negotiate with the care
group to settle a bundled payment contract.

Box 3: Primary care in the UK
In the UK (incorporating England, Wales, Scotland and Northern Ireland), most health care services are free at the point of delivery. Health care is funded through National Health Services
(NHS). Responsibility for primary care services at the local level lay with NHS administrative
organizations, primary care trusts, during the period of the study. All primary care is provided
by general practitioners who are in most cases the point of access to care. GPs in the UK have
a gatekeeping role. Patients can choose the practice with whom they register. In the past,
most GP’s owned solo practices, nowadays there is an increasing trend towards larger group
practices which on average have 4-6 physicians. Also the task substitution from physicians to
nurses has been increasing.26, 31, 32
As of 2004, a new GP contract was introduced with the intention to improve patient access to
care and change payments for GPs based on their performance. The new contract included
payments for essential services, enhanced services, out-of-hours care and the Quality and Outcome Framework (QOF). Within the QOF, practices are rewarded for achievements on a range
of quality indicators. The reform forced practices to adapt the use of full electronic medical
records, which enables the production of benchmarking information.26, 31, 32
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Methods
Data sources
Data from the International Health Policy (IHP) survey of the Commonwealth Fund were
used. In 2006, 2009 and 2012 primary care physicians in several countries were asked to
complete a questionnaire about their experiences with their healthcare system.10-12 The
respondents were chosen randomly from public or private lists of working primary care
physicians in a country. The 2006 survey consisted of an interview by phone or a postal
questionnaire sent to representative samples of primary care physicians in seven countries.
In 2009 and 2012, the survey was conducted in eleven countries. The Netherlands, the UK
and Germany participated in all three surveys. Whilst it would have been an advantage to
have included other countries, no other European country took part in all three rounds.
In the Netherlands and the UK, only GPs participated. In Germany, paediatricians were also
included as they provide primary care for children. All questionnaires were based on the
previous survey, meaning they included several of the same questions and topics. Sample
sizes varied between 500 and 1063 and the response rates ranged between 18 and 50%. The
representativeness of the sample was confirmed by comparison of the different samples
to the initial characteristics available from the lists of physicians.10-12 More details on the
sample size, response rate and the characteristics of respondents in each country at each
time point are presented in table 2.1. Since the survey was non-medical, there was no ethical
approval required.

Table 2.1. Country and respondent characteristics
Year

UK

Germany

Netherlands

N

Response
rate
(%)

Gender

Age
% 35-64

Practice
location
%City

Practice
size
%solo
pracices
(1FTE)

Density of GPs
per 1000 population 34*

%female

2006

1063

20

36.8

92.3

37.4

14

0.72

2009

1062

20

38.3

83.0

26.9

12

0.79

2012

500

24

39.0

85.0

37.8

8

0.80

2006

1006

18

38.2

90.1

49.8

68

0.66

2009

715

50

38.2

91.9

24.4

50

0.65

2012

909

20

37.7

91.5

42.0

53

0.67

2006

931

43

32.3

96.5

20.0

72

0.68

2009

614

50

36.7

92.7

17.3

56

0.72

2012

522

48

39.2

92.2

20.8

57

0.77

* note: these are head counts per 1000 population and not FTE and Germany no paediatricians were included.
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Variables
The analysis was based on three areas: organization of primary care, IT to support primary
care processes and incentives for performance improvement. Organization of primary care
was described by three variables: percentage of GPs where almost all patients can get an
appointment the same or next day; the availability of out-of-hours arrangements; the mean
full time equivalent (FTE) of non-physicians per 1 FTE physician.
The following variables for IT services to support processes were included: the percentage
of GPs using electronic medical records; the possibility for GPs to send computerized
reminder notices to patients who should receive care; the percentage that routinely get
alerts for providing test results to patients; the ability to generate (a) a list of all patients by
diagnosis or health risk; (b) a list of patients due or overdue tests or preventive care; and,
(c) a list of medications taken by individuals.
Variables that reflect incentives for performance improvement within the practice included
extra financial incentives for chronic diseases or preventive care or routine feedback data
on clinical outcomes or patient satisfaction.
Finally, a measure on the overall view of the healthcare systems was included. GPs were
asked whether they thought the system worked well, needed changes or should be rebuilt.
More details on the variables can be found in appendix 2.1.
Statistical Analyses
Descriptive statistics were used for analyzing the different variables. The samples were
weighted to represent age, sex, region and primary care speciality (only in Germany). The
analyses were stratified per country. For the dichotomous outcome measure the differences
in response between the years were tested with a chi-square test. One-way ANOVA was
used to compare the means of the continuous outcomes measures over the three years.
Data was analyzed with SPSS22. Statistical significance was assessed as p < 0.05. The results
of the statistical comparison between countries can be found in appendix 2.2.

Results
The response rates per questions varied from 97.3% to 99.5% in Germany, from 91.8% to 99.7%
in the Netherlands and from 95.4% to 99.8% in the UK. Table 2.2 presents the proportions
and means over time. There was a large significant increase in the number of non-physician
personnel working per FTE physician in the practice. Particularly in Germany, physicians
were increasingly supported by assisting personnel. Primary care accessibility after hours
was already high in all countries in 2006. In 2012, about 90% of the GPs stated that there
were out-of-hours arrangements. However, all countries showed a significant decrease in
the percentage of patients who could get an appointment on the same or the next day.
While in the Netherlands and Germany, a decrease of around 10% took place between 2006
and 2009, a decrease of 18% in the UK between 2006 and 2012.
All countries had at least 80% of GPs using electronic medical records in 2012. With regards
to the use of other IT services within the practice, there were large differences between
countries. The UK scored high on all of the measures over the years, only showing a decrease
of about 20% on the possibility of sending reminder notices to patients when it is time
for care. The Netherlands and Germany lagged behind in these developments. Germany
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showed a decrease of over 20% on the possibility of making lists of patients or getting an
alert for providing test results. The only increase shown in Germany was on the possibility
of creating a list of medications that patients use.
In the Netherlands and Germany, the proportion of GPs who could receive incentives for
patients with chronic diseases increased. In contrast, in the UK there was a strong decrease
in incentives for patients with chronic diseases. The UK also showed a strong decrease
in incentives for enhanced preventive care. The UK continued to score high on receiving
clinical data and data on patient satisfaction. The Netherlands showed a strong increase on
both variables, whereas Germany showed a strong decrease in receiving data about clinical
outcomes.
Table 2.2 Proportions and means (continued)
Country

2006

2009

2012

change 2006-2012
- = decrease +=
increase

Germany

2.24

2.08*

2.87*‡

+ (p<0.001)

Netherlands

1.22

1.38*

1.70*‡

+ (p<0.001)

UK

0.92

1.04*

1.32*‡

+ (p<0.001)

Germany

76.1

54.3*

89.6*‡

+ (p<0.001)

Netherlands

96.3

97.0

95.3

UK

87.1

88.8

95.5*‡

+ (p<0.001)

Germany

69.0

57.3*

56.6*

- (p<0.001)

Netherlands

71.9

62.1*

61.5*

- (p<0.001)

UK

73.4

64.8*

55.3*‡

- (p<0.001)

Germany

42.1

73.3*

83.2*‡

+ (p<0.001)

Netherlands

97.9

99.8*

98.7‡

UK

89.5

96.8*

96.8*

+ (p<0.001)

Germany

27.6

17.4*

18.1*

- (p<0.001)

Netherlands

61.0

48.6*

43.1*

- (p<0.001)

UK

83.3

76.8*

65.5*‡

- (p<0.001)

Germany

32.0

11.7*

11.3*

- (p<0.001)

Netherlands

16.5

7.8*

6.6*

- (p<0.001)

UK

53.5

49.2

58.3‡

Germany

80.6

71.1*

55.6*‡

- (p<0.001)

Netherlands

63.3

67.1

78.1*‡

+ (p<0.001)

UK

92.5

97.3*

96.0*

+ (p=0.009)

Germany

63.7

39.0*

41.7*

- (p<0.001)

Netherlands

41.9

65.0*

73.0*‡

+ (p<0.001)

UK

77.2

90.9*

89.6*

+ (p<0.001)

Organization of Primary care
Non physician per FTE physician within
practice

Out-of –hours care
(%)

Same or next day appointment
(% almost all >80%)

IT to support organization of primary care
Use electronic medical records (%)

Reminder notices to patients receiving
care (%)

Alert/prompt for providing test results (%)

List of patients by diagnosis or health risk
(% easy)

List of patients due or overdue for tests
or preventive care (%easy)
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Table 2.2 Proportions and means (continued)
List of all medications taken by individual
patients (%easy)

Germany

54.9

58.1

62.2*

+ (p=0.001)

Netherlands

59.8

70.0*

78.8*‡

+ (p<0.001)

UK

87.8

90.4

98.5*‡

+ (p<0.001)

Germany

24.0

49.7*

61.0*‡

+ (p<0.001)

Netherlands

50.0

62.2*

77.6*‡

+ (p<0.001)

UK

80.5

84.8

51.7*‡

- (p<0.001)

Germany

28.3

24.9

23.3*

- (p=0.01)

Netherlands

19.0

17.8

28.8*‡

+ (p<0.001)

UK

74.2

39.4*

38.1*

- (p<0.001)

Germany

70.9

41.3*

54.1*‡

- (p<0.001)

Netherlands

36.7

64.8*

82.0*‡

+ (p<0.001)

UK

78.1

90.8*

85.4*‡

+ (p=0.001)

Germany

27.4

24.5

34.8*‡

+ (p=0.001)

Netherlands

19.1

22.7

39.7*‡

+ (p<0.001)

UK

89.5

96.7*

84.9*‡

- (p=0.01)

Incentives for performance improvement
Incentive for patients with chronic diseases (%)

Incentive for enhanced preventive care
(%)

Receives data on clinical outcomes (%)

Receives data on patient satisfaction (%)

* Significant (p<0.05) change compared to 2006 ‡ Significant (p<0.05) change between 2009-2012
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Dutch GPs were most satisfied with how the system worked; over 50% in all years indicated
the system worked well (Figure 2.1). GPs in Germany and the UK became more satisfied
over the years. Both countries showed an increase of more than 20%, although German GPs
scored considerably lower compared to the other two countries.

Figure 2.1 % GPs who thinks the healthcare system works well
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Discussion
The results of this study show that in all three countries major shifts took place within
primary care. The use of support staff within general practice increased significantly.
Despite this increase, the accessibility of primary care is under pressure. Accessibility is
one of the main pillars of primary care, but GPs report that patients have to wait longer
for an appointment during office hours. Accessibility of primary care for patients during
out-of-hours showed to be very good in the three countries. It seems contradictory that
accessibility during office hours is decreasing while it is increasing after office hours. One
explanation is that out-of-hours care in the studied countries is arranged at the level of
region and not by the individual practice. For instance, in the Netherlands primary care after
office hours is arranged by GP cooperatives, where primary care out-of-hours services are
run by GPs on a rotation basis. Regarding IT services in the practice, the use of electronic
medical records has become fairly common. For other IT services that can support primary
care, large differences between the countries exist. Practices in the UK are at the front
of these developments. The UK increasingly uses feedback on performance and patient
satisfaction, but getting additional incentives and money for certain services worsened.
The Netherlands is focusing more on incentives for performance improvement, whereas in
Germany these developments are lagging behind.
In all three countries, accessibility during office hours decreased. This finding probably reflects
the increased pressure on GP services over the years. The demand for care has increased
due to more chronic patients and multimorbidity, but the supply of GPs has remained static
over the years. Two other surveys showed that mainly the general population experience
difficulties accessing the primary care system rather than chronic patients.13, 14 A study
assessing the potential areas for primary care to improve based on patients’ perspectives,
showed that patients perceive the accessibility in the UK, the Netherlands and Germany as
good.15 Possibly, accessibility, although decreased, is still acceptable to most of the patients.
Nevertheless, the decreasing accessibility during office hours deserves further investigation
to see if this trend has continued and how this affect quality of care and patient outcomes.
The results of this survey show clear increases in Dutch practices receiving data on
clinical outcomes as well as data on patient satisfaction. The importance of transparent
and accessible quality information is recognized, especially since the introduction of
the managed competition system in the Netherlands. Continuity of care is one of the
cornerstones for future primary care in the Netherlands.16 IT services are acknowledged
to support informational continuity by establishing an efficient way of communication
between GPs and patients. Although some of the IT opportunities have improved over the
years, others such as the use of reminder notices and alerts for providing test results have
decreased. So, the trend towards better informational continuity is only partly reflected in
the results. Another trend in the Netherlands was the increased number of non-physicians
working within the GP practice, often working part-time. This trend as well as the trend
to increase the roles and competences of assisting personnel within general practices has
been shown in previous studies. For instance, many practices have specialized nurses for
treatment of patients with chronic conditions such as diabetes or COPD. Also since 2007,
specialized nurses are allowed to prescribe medications in some instances.17 In conclusion,
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the Netherlands has strengthened primary care by enhancing continuity through
improvements in IT services, as well as the coordination and comprehensiveness of care for
chronic patients.
In the UK, the introduction of the QOF in 2004 introduced rewards for practices that reach
specific targets. Data on clinical outcomes can be used to measure the quality of care. Our
results show that already in 2006, a large proportion of practices received feedback data
on clinical outcomes as well as data on patient satisfaction. General practices in the UK
often have an excellent multi-functional electronic health information system and seems
to be in a more advanced state than in the other countries. Currently, the NHS is investing
even more in extending high quality IT services in all practices.18 Interesting is the decrease
in possibility for GPs to receive extra incentives for chronic patient or preventive care. A
study comparing GP services profiles from 1993 to 2014 showed that GPs in England are
increasingly involved in disease management and the prevention activities stayed static
over the years.19 Nevertheless, we showed a drastic decrease in incentives. This study period
includes the financial crisis. Data from the OECD show that during the financial crisis funding
for health care stagnated or even decreased.20 As a consequence, the funding in the primary
care sector declined. Especially there have been cutbacks at local level in the local enhanced
services (LES).21, 22 Overall, primary care in the UK scored already high on all elements of
strong primary care in 2006, and the focus of the past years is mainly on improving and
enhancing the quality of care.
Whereas the Netherlands and the UK have a long tradition of GP-centered primary care
and gatekeeping, in Germany the development of mandatory first contact GP care is
relatively new and only relevant for patients who are freely willing to enter a GP-centered
care contract. One of the major changes in German primary care was the introduction of
integrated care through disease management programs, in order to create comprehensive
and well-coordinated care for the chronically ill. This resulted in a more team-oriented
approach in which the role of nurses and practice assistants expanded.23, 24 Indeed, the
results show an increase in the use of support staff. In Germany, there has been a stagnated
workforce of GPs, which makes the use of support staff in the practice even more important,
considering the higher demand for care. Another consequence of the introduction of disease
management programs is reflected in the number of GPs that can get extra incentives for
treatment of patient with chronic conditions, which shows an upward trend. The use of
electronic medical records in Germany doubled within the time frame of 2006-2012, whereas
the functional usage of IT in Germany lags behind. The inadequate development of the IT
services in Germany compared to the UK and the Netherlands might be due to the large
number of competing companies developing software for usage in local practices or the
absence of a patient list system.
Interesting is how the shifts within primary care affects GPs’ satisfaction with their
healthcare system. In the Netherlands the proportion of GPs that are satisfied with the
system is consistently high. The question is whether we can expect it to increase or if this
is the ceiling. As for the UK, there was a major increase in satisfaction between 2006 and
2009. Between 2009 and 2012, there was a small decline which might reflect the funding
squeeze and increased demand for care. In Germany, there has been an impressive increase
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in satisfaction, but it is still lower than in the other two countries. The introduction of disease
management programs and voluntary “family physician care models” have increased the
role and the earnings of GPs in Germany, which may explain the increase in satisfaction
with the healthcare system. However, a study from Behmann et al. in 2012 looked into GP
satisfaction rates and found that many GPs in Germany remain unsatisfied with both their
earnings and the administrative burden of being a GP.25
This study showed some changes in the structure of primary care in the Netherlands, the
UK and Germany. Several of these changes may have affected the quality of care, patient
satisfaction and patient outcomes, both in a positive and in a negative way. Future research
should shed a light on the effects of such structural changes.
Strengths and limitations
The strength of this study lies in the three-year cycle of the survey, covering a time frame
of six years. Such a long follow-up enables identification of possible effects of reforms as
perceived by GPs. Limitations of this study lie in the different methods of data collection
between the countries and years, which might have introduced response bias. In the UK,
all data were obtained primarily by telephone interviews, whereas in the Netherlands data
were collected using postal paper-based surveys. In Germany, data were collected mainly
by telephone interviews in 2006, but in the other years, postal surveys were used. Another
limitation concerns wide variation in response rates between countries and between
years. However, representative sampling was always confirmed: comparison of the
different samples to the initial characteristics available from the lists of physicians showed
no divergences.10-12 Still, because of the differences in data collection and response rates,
unknown bias can be introduced and interpreting the data should be done with caution.

Conclusions

In the three countries, policy reforms have different focuses and consequences. Important
is that all countries have a different starting point. The UK and the Netherlands, although
having a different healthcare system, traditionally focus on GP-led primary care as the
center of the healthcare system. In Germany, primary care is more fragmented (e.g.
paediatricians and GPs both provide primary care for children) and characterized by free
choice of physician for patients. From 2006 to 2012, in all three countries a trend towards
better coordination and comprehensiveness in primary care by use of assisting personnel
and disease management programs is presented. Informational continuity is in part ensured
in the Netherlands and the UK through better IT services. The German primary care system
can get stronger by establishing a better IT system within the practice but also by creating
a system to assess quality and patient satisfaction. These improvements might also lead to
better GP satisfaction. GPs in all three countries experienced difficulties keeping primary
care directly accessible during office hours; out-of-hours care is well established. Even
though all countries show developments towards stronger primary care systems, there are
areas that need attention, such as the reduced accessibility to care. Keeping primary care
accessible is crucial in an era of austerity, to avoid that patients show up at much more
expensive spots in the healthcare system.
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Appendix 2.1 Details on the variables
Variables

Measures

Organization of Primary Care
Ratio non-physicians- physicians
How many non-physician FTE health care providers (nurses, therapists or other clinicians) are in
your practice?
How many full time equivalent (FTE) doctors, including yourself, are in your practice?

Continuous

Out-of-hours care
Does your practice have an arrangement where patients can see a doctor or nurse if needed
when the practice is closed (after-hours) without going to the hospital emergency room or
department?

% Yes

Same or next day appointments
What proportion of your patients who request a same- or next-day appointment can get one?

% almost all
(>80%)

IT to support the PC organization
Use of electronic medical records
Do you use electronic patient medical records in your practice (not including billing systems)?

%Yes

Computerized reminder notices to patients for receiving care
Are the following tasks routinely performed in your practice? Patients are sent reminder notices
when it is time for regular preventive or follow-up care (e.g., flu vaccine or HbA1C for diabetic
patients)

% Yes

Computerized alert/prompt for providing test results
Are the following tasks routinely performed in your practice? You receive an alert or prompt to
provide patients with test results

% Yes

List of patients by diagnosis or health risk
With the patient medical records system you currently have, how easy would it be for you (or
staff in your practice) to generate the following information about your patients? Is this process
computerized? List of patients by diagnosis (e.g., diabetes or cancer)

% easy to
generate

List of patients due or overdue for tests or preventive care
With the patient medical records system you currently have, how easy would it be for you (or
staff in your practice) to generate the following information about your patients? Is this process
computerized? List of patients who are due or overdue for tests or preventive care (e.g., flu
vaccine due)

% easy to
generate

List of all medications taken by individual patients
With the patient medical records system you currently have, how easy would it be for you (or
staff in your practice) to generate the following information about your patients? Is this process
computerized? List of all medications taken by an individual patient (including those that may
be prescribed by other doctors)

% easy to
generate

Incentives for performance improvement
Receives data on clinical outcomes
Does the place where you practice routinely receive and review data on the following aspects
of your patients’ care? Clinical outcomes (e.g., percent of diabetics or asthmatics with good
control)

% Yes

Receives data on patient satisfaction
Does the place where you practice routinely receive and review data on the following aspects of
your patients’ care? Surveys of patient satisfaction and experiences with care

% Yes

Incentive for patients with chronic diseases
Do you have the potential to receive or do you receive extra financial support based on any of
the following? (This includes special payments, higher fees, or reimbursements.) Managing
patients with chronic disease or complex needs

% Yes

Incentive for enhanced preventive care
Do you have the potential to receive or do you receive extra financial support based on any
of the following? (This includes special payments, higher fees, or reimbursements.) Providing
enhanced preventive care activities, including patient counseling or group visits

% Yes
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Satisfaction
Overall view of the healthcare system
Which of the following statements comes closest to expressing your overall view of the healthcare system in your country? Please select one.
- On the whole the healthcare system works pretty well and only minor changes are necessary to
make it work better.
- There are some good things in our health system, but fundamental changes are needed to
make it work better.
- Our healthcare system has so much wrong with it that we need to completely rebuild it.

% system
works well
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Appendix 2.2 Proportions and means. Significance calculated between countries
Country

2006

2009

2012

Germany

2.24

2.08

2.87

Netherlands

1.22
‡(p<0.001)

1.38
‡(p<0.001)

1.70
‡(p<0.001)

UK

0.92
‡(p<0.001)
*(p<0.001)

1.04
‡(p<0.001)
*(p<0.001)

1.32
‡(p<0.001)
*(p<0.001)

Germany

76.1

54.3

89.6

Netherlands

96.3
‡(p<0.001)

97.0
‡(p<0.001)

95.3
‡(p<0.001)

UK

87.1
‡(p<0.001)
*(p<0.001)

88.8
‡(p<0.001)
*(p<0.001)

95.5
‡(p<0.001)

Germany

69.0

57.3

56.6

Netherlands

71.9

62.1

61.5

UK

73.4
‡(p=0.028)

64.8
‡(p=0.001)

55.3

Germany

42.1

73.3

83.2

Netherlands

97.9
‡(p<0.001)

99.8
‡(p<0.001)

98.7
‡(p<0.001)

UK

89.5
‡(p<0.001)
*(p<0.001)

96.8
‡(p<0.001)
*(p<0.001)

96.8
‡(p<0.048)
*(p<0.001)

Germany

27.6

17.4

18.1

Netherlands

61.0
‡(p<0.001)

48.6
‡(p<0.001)

43.1
‡(p<0.001)

UK

83.3
‡(p<0.001)
*(p<0.001)

76.8
‡(p<0.001)
*(p<0.001)

65.5
‡(p<0.001)
*(p<0.001)

Germany

32.0

11.7

11.3

Netherlands

16.5
‡(p<0.001)

7.8
‡(p=0.015)

6.6
‡(p=0.003)

UK

53.5
‡(p<0.001)
*(p<0.001)

49.2
‡(p<0.001)
*(p<0.001)

58.3
‡(p<0.001)
*(p<0.001)

Organization of Primary care
Non physician per FTE physician
within practice

Out-of –hours care
(%)

Same or next day appointment
(% almost all >80%)

*(p=0.046)

IT to support organization of primary care
Use electronic medical records (%)

Reminder notices to patients receiving care (%)

Alert/prompt for providing test
results (%)
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List of patients by diagnosis or
health risk (% easy)

List of patients due or overdue for
tests or preventive care (%easy)

List of all medications taken by
individual patients (%easy)

Country

2006

2009

2012

Germany

80.6

71.1

55.6

Netherlands

63.3
‡(p<0.001)

67.1

78.1
‡(p<0.001)

UK

92.5
‡(p<0.001)
*(p<0.001)

97.3
‡(p<0.001)
*(p<0.001)

96.0
‡(p<0.001)
*(p<0.001)

Germany

63.7

39.0

41.7

Netherlands

41.9
‡(p<0.001)

65.0
‡(p<0.001)

73.0
‡(p<0.001)

UK

77.2
‡(p<0.001)
*(p<0.001)

90.9
‡(p<0.001)
*(p<0.001)

89.6
‡(p<0.001)
*(p<0.001)

Germany

54.9

58.1

62.2

Netherlands

59.8
‡(p=0.029)

70.0
‡(p<0.001)

78.8
‡(p<0.001)

UK

87.8
‡(p<0.001)
*(p<0.001)

90.4
‡(p<0.001)
*(p<0.001)

98.5
‡(p<0.001)
*(p<0.001)

Germany

24.0

49.7

61.0

Netherlands

50.0
‡(p<0.001)

62.2
‡(p<0.001)

77.6
‡(p<0.001)

UK

80.5
‡(p<0.001)
*(p<0.001)

84.8
‡(p<0.001)
*(p<0.001)

51.7
‡(p=0.001)
*(p<0.001)

Germany

28.3

24.9

23.3

Netherlands

19.0
‡(p<0.001)

17.8
‡(p=0.002)

28.8
‡(p=0.022)

UK

74.2
‡(p<0.001)
*(p<0.001)

39.4
‡(p<0.001)
*(p<0.001)

38.1
‡(p<0.001)
*(p=0.002)

Germany

70.9

41.3

54.1

Netherlands

36.7
‡(p<0.001)

64.8
‡(p<0.001)

82.0
‡(p<0.001)

UK

78.1
‡(p<0.001)
*(p<0.001)

90.8
‡(p<0.001)
*(p<0.001)

85.4
‡(p<0.001)

Germany

27.4

24.5

34.8

Netherlands

19.1
‡(p<0.001)

22.7

39.7

UK

89.5
‡(p<0.001)
*(p<0.001)

96.7
‡(p<0.001)
*(p<0.001)

84.9
‡(p<0.001)
*(p<0.001)

Incentives for performance improvement
Incentive for patients with chronic
diseases (%)

Incentive for enhanced preventive
care (%)

Receives data on clinical outcomes
(%)

Receives data on patient satisfaction (%)

‡ Significant difference (p<0.05) compared to Germany * Significant difference (p<0.05) compared to the
Netherlands
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Abstract
Background
Often used indicators for the quality of primary care are hospital admissions rates
for conditions which are potentially avoidable by well-functioning primary care. Such
hospitalizations are frequently termed as ambulatory care sensitive conditions (ACSCs).
Objective
We aim to investigate which characteristics of primary care organization influence avoidable
hospitalization for chronic ACSCs.
Methods
MEDLINE, Embase and SciSearch were searched for publications on avoidable hospitalization
and primary care. Studies were included if peer reviewed, written in English, published
between January 1997 and November 2013, conducted in high income countries, identified
hospitalization for ACSC as outcome measures and researched organizational characteristics
of primary care. A risk of bias assessment was performed to assess the quality of the articles.
Findings
A total of 1778 publications were reviewed, of which 49 met inclusion criteria. Twenty-two
primary care factors were found. Factors were clustered into four primary care clusters:
system-level characteristics, accessibility, structural and organizational characteristics
and organization of the care process. Adequate physician supply and better longitudinal
continuity of care reduced avoidable hospitalizations. Furthermore, inconsistent results
were found on the effectiveness of various disease management programs in reducing
hospitalization rates.
Conclusions
Available evidence suggests that strong primary care in terms of adequate primary care
physician supply and long-term relationships between primary care physicians and patients
reduces hospitalizations for chronic ACSCs. There is a lack of evidence for the positive effects
of many other organizational primary care aspects, such as specific disease management
programs.
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Introduction
In many countries, primary care serves as the entry point of the healthcare system where
the vast majority of health needs are satisfied and complaints treated. The main goal of
primary care is to keep people healthy by prevention and timely treatment of illness and
disease and manage and coordinate care for chronic illnesses to prevent deterioration
of a patient’s health.1,2 There are several theoretical models on how primary care can be
organized and which characteristics it should include. One of the most cited models was
developed by Starfield et al. and implies that organization of primary care incorporates
a set of features and characteristics, which are summarized into four main primary care
domains: first contact of care, longitudinality, comprehensiveness and coordination.3,4 First
contact refers to primary care as the first source of care for the population when health care
needs arise. This domain includes that primary care is accessible and used by the population
when in need. Longitudinality is described in Starfield’s model as long-term person-focused
care over time. This continuous care approach implies that there is a regular source of care
over time and patients build a long-term relationship with providers to create a mutual
acceptance of each other’s needs and expectations.
Furthermore, primary care should be comprehensive to the needs of the population in
terms of a wide range of services, which are appropriate to deal with all sorts of health
problems in the population. Lastly, primary care should coordinate care services across
health care levels, so that patients receive appropriate care for all their health problems.
This coordination can for instance be enabled through proper information systems. Each of
the domains has a structural feature, indicating the achievement of the domain within the
system and a process feature, indicating the actual performance of the domain.4 Starfield’s
model of primary care domains is often used to assess the strength of a primary care system.
Strengthening primary care to realize a more accessible, continuous, comprehensive and
well-coordinated system is on many policy agendas both for improving patients health,
quality of care and bending the cost curve by reducing hospital expenditures.5–7
To assess the actual performance of primary care, the number of hospital admissions
per capita for conditions that are potentially avoidable with good primary care can be
used as indicator of primary care quality.8,9 Such hospitalizations are frequently termed
as ambulatory care sensitive conditions (ACSCs). ACSCs are a range of conditions where
appropriate and timely ambulatory care or primary care may prevent or reduce the need
for much more expensive secondary care.10 Hospitalization for these conditions might be
avoided by preventing the onset of the illness, controlling acute disorders or managing
chronic diseases to avoid complications.7,11,12 There is no consensus about which conditions
should be included in the set of ACSCs13; however, for chronic diseases, the following
conditions are generally considered as ambulatory care sensitive: diabetes, asthma, chronic
obstructive pulmonary disease (COPD), angina, hypertension and congestive heart failure.
There is an extensive amount of literature on the association between avoidable
hospitalization and primary care. Most research in the field of hospitalization for ACSC
involves the relationship with primary care physician supply as a measure of accessibility
to primary care. One literature review confirms this relationship between avoidable
hospitalizations and access to primary care14, indicating that primary care as first contact
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care is reducing potentially avoidable hospitalizations. Another organizational aspect
of primary care associated with avoidable hospitalization is continuity of care.15 Having a
regular source of care is hypothesized to lower rates of avoidable hospitalization. Patients
having a continuous relationship with their primary care physician might feel more
unrestricted to express their health problems, including those leading to admissions for
ACSC, earlier to their physician, resulting in potential prevention of deterioration of the
illness. Although lots of research is undertaken to investigate the phenomenon of ACSC
hospitalization, no clear overview exists of the actual contribution of the different primary
care characteristics leading to a reduction of the risk for ACSC admissions. Therefore, the
objective of this review is to determine and give an overview of which characteristics of
primary care organization influence avoidable hospitalization for chronic ACSCs, based on
empirical studies that researched this relationship in the literature.

Methods
A systematic search of peer-reviewed studies published in English between January 1997
and November 2013 was conducted using the following electronic databases: PubMed/
Medline, Embase and SciSearch. The search strategy combined terms related to primary care
(‘primary health care’, ‘family physicians’, ‘ambulatory care’, ‘patient-centred care’, ‘medical
home’) and avoidable hospitalizations using: avoidable’, ‘preventable’, ‘ambulatory care
sensitive’, ‘primary care sensitive’, as well as: ‘hospitalisation’, ‘hospitalization’, ‘hospital
admission’. In addition to the search across electronic databases, reference lists of included
studies were checked to identify potential relevant papers. Furthermore, if papers identified
by the search described the protocol of an intervention study, the internet was searched
about the current status of these studies and published papers were obtained if possible.
Study protocols were excluded. Only primary empirical studies, both observational and
experimental, were considered. Reference lists of systematic reviews, identified in the
search, were checked for relevant papers. These papers were included if they met the
inclusion criteria.
The search identified a total of 1778 potential articles. All titles and abstracts were screened
for inclusion, independently by two reviewers (TvL and MJF). In case of disagreement
regarding inclusion or exclusion, the full text article was obtained and reviewed (TvL and
MJF). A third researcher (MJvdB) was consulted if there was disagreement. Studies were
eligible for inclusion if they met the following criteria:
1. Hospital admission reported as outcome measure
2. Conditions: ACSC, diabetes (type 1 and 2), COPD, asthma or heart diseases
3. Primary care characteristics are included in analyses
4. Only studies performed in high income countries were considered for better
comparison and generalizability of results between countries (based on World
bank.16)
Studies were excluded if they reported data on emergency department visits, re-admissions
or nursing home admissions. Studies investigating admissions for adverse drug events were
also excluded, since the focus of this study is on chronic conditions. Duplicate studies were
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Identiﬁcation

Figure 3.1 Flow diagram of the literature synthesis process.
Records identiﬁed
through database
screening (n = 1778)

Additional records
identiﬁed through other
sources (n = 13)

Screening

Records after duplicates removed
(n = 1684)

Included

Eligibility

Records screened
(n = 1684)

Full-text articles assessed
for eligibility
(n = 144)

Records excluded
(n = 1540)

Full-text articles
excluded
(n = 95)

Studies included in
qualitative synthesis
(n=49)

removed. A total of 49 studies met the inclusion criteria. Details on the progress of study
selection are shown in figure 3.1.
Information extracted from the remaining 49 studies included: first author, publication date
and country; study design; study population; primary care factor; outcome measure and
relevant study outcomes (See �ppendix 3.1). All primary care factors were aggregated into
clusters. These clusters were created based on the factors observed rather than on forehand
specified clusters in order to include all primary care factors and not only those fitting in
the pre-specified clusters (e.g. first contact of care, longitudinality, comprehensiveness and
coordination.3,4
For each study, a risk of bias assessment was carried out determining the potential for
selection bias, performance bias, attrition bias, detection bias and reporting bias.17 Studies
were rated in low, medium, high or unclear risk of bias. Studies with a low risk of bias include
those with a strong design, appropriately performed and clearly and precisely described.
Medium risk of bias studies do not meet all criteria, however, this is not likely to cause bias.
Studies with a high risk of bias include at least one major flaw in the design that has the
potential to cause bias, undermining the validity of the results. A study rated as having an
unclear risk of bias had poorly reporting.
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Results
Of the 49 articles selected in this review, 29 were conducted in the USA. The others were
constructed in the UK (6), Taiwan (3), Korea (1), Canada (3), Germany (2), Italy (2), Spain (1),
Australia (1) and New Zealand (1). Half of the studies (25) were published in the last 5 years. The
majority was observational of design (37/49). Twelve experimental studies were included, of
which three with a randomized design. In 22 studies, a whole range of ACSCs were covered,
while the remaining studies focused on a few chronic diseases or on total admission rates.
Of the 49 studies, 7 focused on children, 8 on elderly and the other 34 articles used all ages
or did not specify the participants’ age-group. The risk of bias assessment determined that
only 2 studies had a high risk of bias, 10 had a medium risk of bias, 36 had a low risk of bias
and 1 study had an unclear risk of bias.
After data extraction, 22 unique organizational factors were found. Then, these factors
were aggregated to four clusters. Note that some studies investigated more than one
factor from different clusters, and as such can appear more than once in the overview:
1.
2.
3.
4.

System-level characteristics: factors related to the organization of the healthcare
system (3 factors investigated in 9 studies);
Access to primary care: factors related to timely access and availability of the
primary care system (4 factors investigated in 18 studies);
Structural and organizational characteristics: factors related to how the primary
care practice is organized (9 factors investigated in 10 studies) and
Care processes: factors related to how different processes of care are organized
(5 factors investigated in 22 studies).

Below the different factors and their association with avoidable admission rates are
described in detail, with an overview presented in table 3.1.
System-level characteristics
Nine studies investigated the association between avoidable hospitalizations and factors
related to how primary care systems are structured in terms of financing and organization,
such as additional payments, Health Maintenance Organization (HMO) penetration
and ‘medical homeness’.18–26 Overall, four out of nine studies reported a decreased
hospitalization rate for system-level factors. Four out of the nine articles, all situated in
the USA, researched the influence of the medical home concept on lowering admission
rates.20,22,24,25 The medical home is a model for organizing primary care in the USA to provide
accessible, comprehensive and coordinated care in the community of patients. Indeed,
three out of the four studies found significant lower rates of avoidable hospitalization
when more ‘medical homeness’ was incorporated in the healthcare system.20,22,25 The
studies had participants of different age groups. In four other American studies, HMO
penetration, a health care plan in the USA including primary care, was researched.18,19,23,26
One showed that HMO penetration was associated with less preventable hospitalizations.26
Two studies found private HMO enrollees less likely to be admitted for ACSC, while Medicaid
HMO enrollees had inverse results.18,19 Lastly, an Italian study investigating the relationship
between additional financial payments for GP’s and avoidable hospitalization did not find a
statistical significant association.21
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Table 3.1 Results of the associations between primary care factors and hospital admission rates
Domain

System-level
characteristics

Access

Factor

Type of association,
# of studies (# experimental)
Higher rates

No/inconsistent Lower rates
association

Medical home

–

1 (1)

3 (1)

4

HMO penetration

–

3 (0)

1 (0)

4

Extra financial payments

–

1 (0)

–

1

PC physician supply

1 (0)

4 (0)

9 (0)

14

Self-rated access

Practice
characteristics

Care
organization

Total

1 (0)

1

Waiting time

–

1 (0)

1 (0)

2

Number of PC visits

–

1 (0)

1 (0)

2

Having PC physician

–

–

1 (0)

1

Workload

1 (0)

–

–

1

Practice size

1 (0)

–

–

1

List size

1 (0)

2 (0)

1 (0)

4

Practice type (single handed)

2 (0)

2 (0)

–

4

Ancillary and support services

–

1 (0)

1 (0)

2

Practice nurse supply

1 (0)

1 (0)

1 (0)

3

Community health workers/ –
case managers

1 (1)

–

1

Condition-specific services

–

1 (0)

–

1

IT services

–

2 (0)

–

2

Continuity of PC

–

–

9 (0)

9

Disease management
programs

–

3 (3)

5 (3)

8

Prevention clinics

–

1 (1)

Provider collaboration

–

–

2 (1)

2

Use of Guidelines

–

–

2 (1)

2

1
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Care accessibility
Care accessibility, which was studied in 18 articles, includes primary care physician supply,
waiting time and the number of visits in primary care. Fourteen studies, all with an
observational research design, investigated the role of supply of primary care physicians
in relation to avoidable hospitalization rates, regardless of country and age groups
(Figure 3.2).18,19,26–37 Except for 3 studies34–36, the majority (9/14) of studies confirmed a
negative association between the number of primary care physicians per population and
hospitalization rates.18,19,26–31,33 In addition to this linear association, in one study, the inverse
relationship between supply and avoidable hospitalization rates was only present for
supply-rates up to 5.2/10 000, while a further increase in supply did not affect hospitalization
rates.32 Moreover, one study found a positive relation, indicating that the more primary care
physicians, the higher the rates of ACSC hospitalization.37 Patients with a higher self-rated
access had lower risk to be hospitalized for ACSC.27 Mixed results were reported for the
association between both waiting time for an appointment28,38 and the number of primary
care visits and avoidable hospitalization.39,40 Finally, in the USA, not having a regular primary
care physician increased the risk of avoidable hospitalization for ACSCs in both adults and
children.41
Figure 3.2 Distribution of the studies that show lower rates of avoidable hospitalization due to more
physician supply across countries, conditions and study populations.
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Structural and organizational characteristics
Of the total 49 studies, 10 investigated the role of primary care practice
organization.21,28,30,34,36,39,42–45 Higher workload for GP’s, as well as more full-time equivalent
physicians in the practice, as a measure for practice size, was associated with higher
rates of ACSC hospitalization.34,44 Mixed results were reported for practice type21,30,43,45,
list size21,36,39,43 and for having access to ancillary or support services44,45 in relation
to the probability of hospitalization for ACSCs. The availability of practice nurses in
the practice was associated with reduced admission rates for patients with asthma
and COPD, while opposite results were found for diabetes-related admission.28,43,44
However, when the nurse case manager was combined with a community health
worker within a managed care program, admission risk significantly decreased for
diabetes patients, for those who saw the community health worker.42 No association
was found for GPs offering condition-specific services and use of IT services.36,44,45
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Organization of care process
This cluster mainly refers to primary care provider continuity and how care is delivered,
e.g. within disease management programs. There is compelling evidence, based on nine
observational studies, that higher levels of provider continuity decrease the risk of avoidable
hospitalization for ACSC and chronic diseases, regardless of country and age groups (Figure
3.3).46–54
Collaboration between primary care physicians and other community-based health care
providers within for instance primary care networks55,56 and adherence to guidelines45,57
were associated with a reduction of hospitalization rates.
The association between disease management programs and avoidable hospitalization
was often reported (n = 8), with inconsistent results.58–65 All disease management programs
differed in focus, content and intervention. Five found that involvement in a disease
management program decreased the rate of avoidable hospitalization.59–61,64,65 Two articles,
the same study but different samples, found mixed results depending on the chronic disease
researched62,63, while another study found no effect of a COPD program on hospitalization.58
In addition, cardiac patient attending in a secondary prevention clinic, which promotes
medical and lifestyle aspects and offer regular follow-up, had lower risk for hospitalization,
however, only partly due to lower cardiac admissions.66
Figure 3.3 Distribution of studies that show lower rates of avoidable hospitalization due to better continuity
of care across countries, conditions and study populations.
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Discussion
Based on 49 studies, this review provides insight in the evidence of which characteristics of
primary care organization relate to avoidable hospitalization for ACSC. Having an accessible
and continuous primary care system appeared to be more important in reducing potentially
avoidable hospitalizations than how the primary care delivery is exactly organized.
First, this review of the literature presents compelling evidence for the positive impact
of having an accessible primary care system, measured as primary care physician supply,
in lowering rates of potentially avoidable hospitalizations. Our findings correspond with
a review focusing primarily on accessibility of care.14 However, not all regions with an
adequate capacity of primary care physicians had lower rates of hospitalization. One of
the studies suggested the supply-induced demand theory as possible explanation of this
contradicting result, at least in the USA. When the supply of physicians grows to a point
where there is too much competition for patient volumes, physicians might increase the
demand for their services at other levels of the system, for instance in the hospital.32 This,
however, will primarily occur when primary care physicians are both organizationally and
financially tied to the hospital, which is often the case in the USA, but not in other countries
like the UK and The Netherlands.
Besides adequate physician supply, this review shows that continuity of care defined as
having a long-term relationship with a primary care provider lowers rates of avoidable
hospitalization. Provider continuity, regardless how it is measured, reduces rates of
hospitalization across the studies and across studied conditions. Continuity of care is often
seen as a core dimension of primary care and influences primary care quality, not only in
terms of patient outcomes such as hospitalization and emergency department use, but also
patient satisfaction.67,68
There appears to be no clear recipe on how primary care delivery should be organized
in order to reduce avoidable hospitalization. Provision of care within for instance
disease management programs or special needs plans do not necessarily reduce rates of
hospitalization; results are inconclusive. Although such programs often are intended to
support self-management and reduce health care utilization, the evidence supporting
these claims are, in line with our findings, inconclusive.69 Other organizational features,
such as practice type, size, specific services or IT services showed mixed results or were not
associated with lowering rates of hospitalization.
In contrast, there is some evidence that comprehensive care, organized according
to the medical home concept, established in the USA, reduces the rates of avoidable
hospitalization. The medical home concept aims to provide an accessible and continuous
primary care system for their patients as well as comprehensive and coordinated care.70
This concept is consistent with our findings about the importance of care accessibility and
provider continuity.
Referring back to Starfield’s model of primary care domains, strong primary care systems
are proposed to be first contact for care, continuous, comprehensive and well-coordinated
in order to reduce unnecessary and unwanted outcomes such as avoidable hospitalization.4
Indeed, it can be concluded that the structural feature of first contact of care, that is
sufficient primary care physician supply, is associated with lower the risks of avoidable
hospitalizations across countries, diseases and study populations. In addition, longitudinality
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of care over time is also associated with fewer admissions. On the other hand, there is still a
gap in knowledge for the other domains (i.e. coordination of care and comprehensiveness).
Although, some studies conducted research in these areas, no conclusive evidence was
found so far.
Countries differ in the way they organize their primary care system. Tradition and culture
often influence the approach in system policy. What might work in one country might not
be of much contribution in another. Moreover, results also show that what might work
for patients with a certain condition might not work for a patient with another ACSC. The
same applies for different study populations: children, adults, elderly, ethnic minorities and
so on. Our study gives a state of the art overview of the body of knowledge in literature
and identifies clear areas in which initiatives can reduce unnecessary hospitalizations and
thereby enhance the quality of care. Further research is required to gain more insight into
which factors have a greater importance for specific subgroups.
Limitations
There are some points of consideration when using rates of preventable hospitalization
as an indicator of quality of primary care. Although the role of primary care in reducing
avoidable hospitalization might be important, other factors outside the healthcare system
might also contribute to admissions for ACSCs. Literature shows that there are many nonprimary care factors such as patient, environmental and social factors, related to avoidable
hospitalization, and creating barriers for reducing these admissions.15,71 Moreover, primary
care is only one type of ambulatory care. Especially when using hospitalization rates for
ACSCs, it is important to realize that other outpatient settings might influence these types
of hospitalizations and not only primary care. Yet, our results show the influence of primary
care on rates of avoidable hospitalization and therefore the possibilities to use it as a
measure of primary care quality, bearing in mind possible other influences.
Further limitations for the present study arise from both study methods as well as
characteristics of the studies included. This review was only based on published peerreviewed studies and did not include gray literature or literature in non-English languages.
By searching references of included studies, this limitation was however restricted. Most
studies were observational of design and only a few were experimental. However, limiting
the search to a specific study design might result in not including potentially important
factors. In addition, some studies had primary care factors as predictors or covariate in
their analyses while this was not the main focus of the study, this was especially true for
factors within the practice level, for instance practice size. Some studies had a focus on a
specific patient group, such as diabetics or other chronic diseases, but reported all-cause
hospitalization or did not specify the diagnosis of hospitalization as outcome measure. We
argue that it is justifiable to include these studies since they specifically focus on a patient
group aiming to prevent hospitalizations.
Lastly, due to the wide variation in types of primary care systems, difficulties arise in
determining whether a study has a primary care setting. Although unlikely, articles might
accidentally be excluded because of unknown or unclear settings, for instance articles not
specifying the type of outpatient care.
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Conclusions
This study highlights the importance of primary care in reducing hospitalization for several
chronic conditions or ACSCs. Our findings suggest that through strengthening primary care
by increasing the primary care physician supply and enhancing long-term relations between
primary care physicians and patients, potentially avoidable hospitalizations will actually
be avoided. This appeared to be even more important than how the actual primary care
delivery is organized. Policy goals enhancing these features of primary care might improve
quality.

Organizational aspects of primary care related to avoidable hospitalization: a systematic review | 53

References
1.
2.
3.
4.
5.

6.
7.
8.

9.
10.
11.
12.
13.

14.
15.

16.
17.

18.
19.

World Health Organization. Declaration of Alma Ata. International Conference on Primary
Health Care. USSR1978; Alma-Ata.
World Health Organization. The Ottawa Charter for Health Promotion. 1986; Available from:
http://www.who.int/healthpromotion/conferences/previous/ottawa/en/#.
Starfield B. Measuring the attainment of primary care. Journal of medical education.
1979;54(5):361-369.
Starfield B. Is primary care essential? Lancet. 1994;344(8930):1129-1133.
Macinko J, Starfield B, Shi L. The contribution of primary care systems to health outcomes within
Organization for Economic Cooperation and Development (OECD) countries, 1970-1998. Health
services research. 2003;38(3):831-865.
Starfield B, Shi L. Policy relevant determinants of health: an international perspective. Health
policy. 2002;60(3):201-218.
Starfield B, Shi L, Macinko J. Contribution of primary care to health systems and health. The
Milbank quarterly. 2005;83(3):457-502.
Agency for Healthcare Research and Quality (AHRQ). AHRQ quality indicators - guide to
prevention quality indicators: hospital admission for ambulatory care sensitive conditions. 2001;
Available from: http://www.qualityindicators.ahrq.gov.
OECD. Health at a Glance 2013: OECD Indicators. OECD Publishing. 2013.
Billings J, Zeitel L, Lukomnik J, Carey TS, Blank AE, Newman L. Impact of socioeconomic status on
hospital use in New York City. Health affairs. 1993;12(1):162-173.
Caminal J, Starfield B, Sanchez E, Casanova C, Morales M. The role of primary care in preventing
ambulatory care sensitive conditions. European journal of public health. 2004;14(3):246-251.
Weissman JS, Gatsonis C, Epstein AM. Rates of avoidable hospitalization by insurance status in
Massachusetts and Maryland. JAMA. 1992;268(17):2388-2394.
Purdy S, Griffin T, Salisbury C, Sharp D. Ambulatory care sensitive conditions: terminology
and disease coding need to be more specific to aid policy makers and clinicians. Public health.
2009;123(2):169-173.
Rosano A, Abo Loha C, Falvo R, et al. The relationship between avoidable hospitalization and
accessibility to primary care: a systematic review. European journal of public health. 2012.
Ansari Z. The Concept and Usefulness of Ambulatory Care Sensitive Conditions as Indicators of
Quality and Access to Primary Health Care. Australian Journal of Primary Health. 2007;13(3):91110.
World Bank. Country and Lending Groups 2013; Available from: http://data.worldbank.org/about/
country-classifications.
Viswanathan M, Ansari MT, Berkman ND, et al. Assessing the Risk of Bias of Individual Studies in
Systematic Reviews of Health Care Interventions. Methods Guide for Comparative Effectiveness
Reviews 2012; AHRQ Publication No. 12-EHC047-EF. Available from: www.effectivehealthcare.
ahrq.gov/.
Basu J, Friedman B, Burstin H. Primary care, HMO enrollment, and hospitalization for ambulatory
care sensitive conditions: a new approach. Medical care. 2002;40(12):1260-1269.
Basu J, Thumula V, Mobley LR. Changes in preventable hospitalization patterns among the adults:
a small area analysis of US states. The Journal of ambulatory care management. 2012;35(3):226237.

54 | Chapter 3

20. Cooley WC, McAllister JW, Sherrieb K, Kuhlthau K. Improved outcomes associated with medical
home implementation in pediatric primary care. Pediatrics. 2009;124(1):358-364.
21. Fiorentini G, Iezzi E, Lippi Bruni M, Ugolini C. Incentives in primary care and their impact on
potentially avoidable hospital admissions. European Journal Health Economics. 2011;12(4):297309.
22. Fishman PA, Johnson EA, Coleman K, et al. Impact on seniors of the patient-centered medical
home: evidence from a pilot study. The Gerontologist. 2012;52(5):703-711.
23. Pracht EE, Orban BL, Comins MM, Large JT, Asin-Oostburg V. The relative effectiveness of
managed care penetration and the healthcare safety net in reducing avoidable hospitalizations.
Journal for healthcare quality. 2011;33(4):42-51; quiz 51-43.
24. Rosenthal MB, Friedberg MW, Singer SJ, Eastman D, Li Z, Schneider EC. Effect of a multipayer
patient-centered medical home on health care utilization and quality: the Rhode Island chronic
care sustainability initiative pilot program. JAMA internal medicine. 2013;173(20):1907-1913.
25. Yoon J, Rose DE, Canelo I, et al. Medical Home Features of VHA Primary Care Clinics and Avoidable
Hospitalizations. Journal of general internal medicine. 2013;28(9):1188-1194.
26. Zhan C, Miller MR, Wong H, Meyer GS. The effects of HMO penetration on preventable
hospitalizations. Health services research. 2004;39(2):345-361.
27. Ansari Z, Laditka JN, Laditka SB. Access to health care and hospitalization for ambulatory care
sensitive conditions. Medical care research and review. 2006;63(6):719-741.
28. Calderon-Larranaga A, Carney L, Soljak M, et al. Association of population and primary healthcare
factors with hospital admission rates for chronic obstructive pulmonary disease in England:
national cross-sectional study. Thorax. 2011;66(3):191-196.
29. Gulliford MC. Availability of primary care doctors and population health in England: is there an
association? Journal of public health medicine. 2002;24(4):252-254.
30. Gulliford MC, Jack RH, Adams G, Ukoumunne OC. Availability and structure of primary medical
care services and population health and health care indicators in England. BMC health services
research. 2004;4(1):12.
31. Guttmann A, Shipman SA, Lam K, Goodman DC, Stukel TA. Primary care physician supply
and children’s health care use, access, and outcomes: findings from Canada. Pediatrics.
2010;125(6):1119-1126.
32. Laditka JN. Physician supply, physician diversity, and outcomes of primary health care for older
persons in the United States. Health Place. 2004;10(3):231-244.
33. Laditka JN, Laditka SB, Probst JC. More may be better: evidence of a negative relationship
between physician supply and hospitalization for ambulatory care sensitive conditions. Health
services research. 2005;40(4):1148-1166.
34. Magan P, Alberquilla A, Otero A, Ribera JM. Hospitalizations for ambulatory care sensitive
conditions and quality of primary care: their relation with socioeconomic and health care
variables in the Madrid regional health service (Spain). Medical care. 2011;49(1):17-23.
35. Ricketts TC, Randolph R, Howard HA, Pathman D, Carey T. Hospitalization rates as indicators of
access to primary care. Health Place. 2001;7(1):27-38.
36. Saxena S, George J, Barber J, Fitzpatrick J, Majeed A. Association of population and practice
factors with potentially avoidable admission rates for chronic diseases in London: cross sectional
analysis. Journal of royal society of medicine. 2006;99(2):81-89.
37. Schreiber S, Zielinski T. The meaning of ambulatory care sensitive admissions: urban and rural
perspectives. Journal Rural Health. 1997;13(4):276-284.

Organizational aspects of primary care related to avoidable hospitalization: a systematic review | 55

38. Prentice JC, Graeme Fincke B, Miller DR, Pizer SD. Primary care and health outcomes among older
patients with diabetes. Health services research. 2012;47(1 Pt 1):46-67.
39. Rizza P, Bianco A, Pavia M, Angelillo IF. Preventable hospitalization and access to primary health
care in an area of Southern Italy. BMC health services research. 2007;7:134.
40. Steiner JF, Braun PA, Melinkovich P, et al. Primary-care visits and hospitalizations for ambulatorycare-sensitive conditions in an inner-city health care system. Ambulatory pediatrics. 2003;3(6):324328.
41. Shi L, Samuels ME, Pease M, Bailey WP, Corley EH. Patient characteristics associated with
hospitalizations for ambulatory care sensitive conditions in South Carolina. Southern Medical
Journal 1999;92(10):989-998.
42. Gary TL, Batts-Turner M, Bone LR, et al. A randomized controlled trial of the effects of nurse case
manager and community health worker team interventions in urban African-Americans with
type 2 diabetes. Control Clinical Trials. 2004;25(1):53-66.
43. Griffiths P, Murrells T, Dawoud D, Jones S. Hospital admissions for asthma, diabetes and COPD: is
there an association with practice nurse staffing? A cross sectional study using routinely collected
data. BMC health services research. 2010;10:276.
44. Kralewski JE, Dowd BE, Xu YW. Medical groups can reduce costs by investing in improved quality
of care for patients with diabetes. Health affairs. 2012;31(8):1830-1835.
45. O’Malley AS, Pham HH, Schrag D, Wu B, Bach PB. Potentially avoidable hospitalizations for COPD
and pneumonia: the role of physician and practice characteristics. Medical care. 2007;45(6):562570.
46. Chen CC, Chen SH. Better continuity of care reduces costs for diabetic patients. American journal
of managed care. 2011;17(6):420-427.
47. Cheng SH, Chen CC, Hou YF. A longitudinal examination of continuity of care and avoidable
hospitalization: evidence from a universal coverage health care system. Archives of internal
medicine. 2010;170(18):1671-1677.
48. Christakis DA, Feudtner C, Pihoker C, Connell FA. Continuity and quality of care for children with
diabetes who are covered by medicaid. Ambulatory pediatrics. 2001;1(2):99-103.
49. Christakis DA, Mell L, Koepsell TD, Zimmerman FJ, Connell FA. Association of lower continuity of
care with greater risk of emergency department use and hospitalization in children. Pediatrics.
2001;107(3):524-529.
50. Gill JM, Mainous AG, 3rd. The role of provider continuity in preventing hospitalizations. Archives
Family Medicine. 1998;7(4):352-357.
51. Hong JS, Kang HC. Continuity of ambulatory care and health outcomes in adult patients with
type 2 diabetes in Korea. Health policy. 2013;109(2):158-165.
52. Knight JC, Dowden JJ, Worrall GJ, Gadag VG, Murphy MM. Does higher continuity of family
physician care reduce hospitalizations in elderly people with diabetes? Population Health
Management. 2009;12(2):81-86.
53. Lin W, Huang IC, Wang SL, Yang MC, Yaung CL. Continuity of diabetes care is associated with
avoidable hospitalizations: evidence from Taiwan’s National Health Insurance scheme.
International Journal for Quality in Health Care. 2010;22(1):3-8.
54. Nyweide DJ, Anthony DL, Bynum JP, et al. Continuity of care and the risk of preventable
hospitalization in older adults. JAMA internal medicine. 11 2013;173(20):1879-1885.
55. Manns BJ, Tonelli M, Zhang J, et al. Enrolment in primary care networks: impact on outcomes
and processes of care for patients with diabetes. Canadian Medical Association Journal.
2012;184(2):144-152.

56 | Chapter 3

56. Sommers LS, Marton KI, Barbaccia JC, Randolph J. Physician, nurse, and social worker collaboration
in primary care for chronically ill seniors. Archives of internal medicine. 2000;160(12):1825-1833.
57. Cloutier MM, Hall CB, Wakefield DB, Bailit H. Use of asthma guidelines by primary care providers
to reduce hospitalizations and emergency department visits in poor, minority, urban children.
Journal of Pediatrics. 2005;146(5):591-597.
58. Chuang C, Levine SH, Rich J. Enhancing cost-effective care with a patient-centric coronary
obstructive pulmonary disease program. Population Health Management. 2011;14(3):133-136.
59. Cohen R, Lemieux J, Schoenborn J, Mulligan T. Medicare Advantage Chronic Special Needs
Plan boosted primary care, reduced hospital use among diabetes patients. Health Affairs.
2012;31(1):110-119.
60. Davidson MB, Ansari A, Karlan VJ. Effect of a nurse-directed diabetes disease management
program on urgent care/emergency room visits and hospitalizations in a minority population.
Diabetes care. 2007;30(2):224-227.
61. Greisinger AJ, Balkrishnan R, Shenolikar RA, Wehmanen OA, Muhammad S, Champion PK.
Diabetes care management participation in a primary care setting and subsequent hospitalization
risk. Disease Management. 2004;7(4):325-332.
62. Hamar B, Wells A, Gandy W, et al. The impact of proactive chronic care management on hospital
admissions in a German senior population. Population Health Management. 2011;14 Suppl 1:29-33.
63. Hamar B, Wells A, Gandy W, et al. The impact of a proactive chronic care management program on
hospital admission rates in a German health insurance society. Population Health Management.
2010;13(6):339-345.
64. Patel PH, Welsh C, Foggs MB. Improved asthma outcomes using a coordinated care approach in
a large medical group. Disease Management. 2004;7(2):102-111.
65. Rea H, McAuley S, Stewart A, Lamont C, Roseman P, Didsbury P. A chronic disease management
programme can reduce days in hospital for patients with chronic obstructive pulmonary disease.
Internal Medicine Journal. 2004;34(11):608-614.
66. Campbell NC, Thain J, Deans HG, Ritchie LD, Rawles JM, Squair JL. Secondary prevention clinics
for coronary heart disease: randomised trial of effect on health. BMJ. 1998;316(7142):1434-1437.
67. Cabana MD, Jee SH. Does continuity of care improve patient outcomes? The Journal of family
practice. 2004;53(12):974-980.
68. Kringos DS, Boerma WG, Hutchinson A, van der Zee J, Groenewegen PP. The breadth of primary
care: a systematic literature review of its core dimensions. BMC health services research.
2010;10:65.
69. de Bruin SR, Heijink R, Lemmens LC, Struijs JN, Baan CA. Impact of disease management
programs on healthcare expenditures for patients with diabetes, depression, heart failure or
chronic obstructive pulmonary disease: a systematic review of the literature. Health policy.
2011;101(2):105-121.
70. Agency for Healthcare Research and Quality (AHRQ). Defining the PCMH. 2014; Available from:
http://pcmh.ahrq.gov/page/defining-pcmh.
71. Muenchberger H, Kendall E. Predictors of preventable hospitalization in chronic disease:
priorities for change. Journal of Public Health Policy. 2010;31(2):150-163.

Aged 20-64

934 adults in 1995
and 953 in 2005

Basu,
2012, USA, [19]

Cooley,
2009, USA,
[20]

167.622 patients

Basu,
2002, USA,
[18]

7 health plans,
43 PC practices
within the health
plans, 448 families,
5.442 children

Aged 18-64

Sample size and
characteristics

Author, year,
country,
[reference]

Cross-sectional

Cross sectional

Cross-sectional

Study design,
Risk of bias

Hospital
admission for
6 chronic diseases: asthma, diabetes,
cerebral
palsy, epilepsy, ADHD,
autism

ACSC hospital
admissions

ACSC hospital
admissions
vs. marker
conditions

Outcome
measure

Appendix 3.1:
Characteristics of included articles (continued)

Medical home index
(MHI):
organizational capacity
chronic condition management
care coordination
community outreach
data management
quality improvement
(1)

Physician supply
(no. PCP per 1.000 population) (2)

HMO enrollment (1)

Physician supply (no.
PCP per 1.000 population) (2)

HMO enrollment (1)

PC factor
(cluster)

No association: Community outreach Data
management, Quality improvement

Organizational capacity:
β -0.201 P<0.01
Chronic condition management:
β -0.191 p<0.01
Care coordination:
β -0.168 p<0.05

MHI total score:
β -0.189 p<0.01

1995: β -0.0178 p<0.05
2005: β -0.006 p<0.05

Medicaid HMO:
1995: No association 2005: β 0.0337 p<0.01

Private HMO:
1995: β -0.0432 p<0.05
2005: No association

OR 0.20[CI 0.07-0.57] p<0.01

Medicaid HMO enrollees:
OR 1.84[CI 1.55-2.18] p<0.01

OR 0.75[CI 0.69-0.81] p<0.01

Outcomes

High

Low

Low

Risk of
bias

Organizational aspects of primary care related to avoidable hospitalization: a systematic review | 57

58 counties in
Florida

5 pilot and 34
comparisons
practices in Rhode
Island

2.853.030 patients
with at least 2 pc
visits within 814
VHA PC clinics

932 counties in 22
states in the USA

32 primary care
partnership areas
in Victoria, Australia

Rosenthal,
2013, USA,
[24]

Yoon,
2013, USA, [25]

Zhan,
2004, USA,
[26]

Ansari,
2006,
Australia, [27]

Aged ≥65

1.947 patients
within PCMH
clinics and 39.396
control clinics

Pracht,
2011, USA, [23]

Fishman,
2012, USA, [22]

2.784.099 patients
and 3.095 GPs

Fiorentini,
2011, Italy, [21]

Subgroup:
164.574 diabetes
patients and 2.938
GPs
Aged 18-74

Sample size and
characteristics

Author, year,
country,
[reference]

Cross-sectional

Cross-sectional

Cross-sectional

Interrupted
time series
design

Cross-sectional

Prospective
pre-post study
with controls

Cross-sectional

Study design,
Risk of bias

Age-gender
adjusted
ACSC admissions

ACSC hospital
admissions

ACSC hospital
admissions

ACSC hospital
admissions

Admission for
12 ACSC

ACSC hospital
admissions

ACSC hospital
admissions
and subgroup
analyses on
admission for
diabetes

Outcome
measure

Characteristics of included articles (continued)

β -6.31[CI -10.57 to -2.04] p0.007
Not significantly associated after adjustment
β -20.64[CI -32.43 to -8.85] p0.001
Not significantly associated after adjustment

Self-rated access (2)

β -0.0039 [SE 0.0013] p<0.01

GP supply (no. PCP per
1.000 population) (2)

β-0.0043[SE 0.0018] p<0.05

PC physician supply (%)
(2)

Overall MH adoption score: OR 0.97 p<0.05.

No association

No association

HMO penetration (1)

Medical home (1)

Patient centered medical
home (1)

HMO penetration (1)

Patients in PCMH have lower admissions than
control clinics:
12 months: relative difference 75%[ CI 65-87]
p<0.001
21 months: relative difference 82%[ CI 72-93]
p=0.002

No association

Practice type (3)
Patient centered medical
home (pilot) (1)

No association

No association

Outcomes

List per GP (3)

Economic incentives
in PC: pay –for-performance, pay-for-participation and pay-for-compliance (1)

PC factor
(cluster)

Low

Low

Low

Low

Low

Low

Unclear

Risk of
bias

58 | Chapter 3

8.229 practices in
152 English care
trusts

Calderon-Larranaga, 2011,
UK, [28]

99 health authorities in England

560.711 patients
with asthma
aged 2-17

Gulliford,
2004, England,
[30]

Guttmann,
2010, Canada,
[31]

6686 patients
with diabetes
aged <18

99 health authorities in England

Gulliford,
2002, UK, [29]

aged ≥15

Sample size and
characteristics

Author, year,
country,
[reference]

Cross-sectional

Cross sectional

Cross sectional

Cross-sectional

Study design,
Risk of bias

Asthma or diabetes hospital admission

Asthma or
diabetes
admission per
100.000

Asthma or
diabetes
admission per
100.000

Age-gender
adjusted
COPD admissions

Outcome
measure

Characteristics of included articles (continued)

Asthma:
2. ARR 1.37[CI 1.27-1.48]
3. ARR 1.62[CI 1.47-1.78]
4. ARR 1.57[CI 1.37-1.79]
5. ARR 1.65[CI 1.28-2.12]
Diabetes:
2. ARR 1.59[CI 1.25-2.03]
3. ARR 1.64[CI 1.22-2.23]
4. ARR 1.81[CI 1.18-2.77]
5. ARR 1.41[CI 0.7-2.85]

β 4.3[CI 1.7-6.9] p=0.001

Single handed practices(10 %increase) (3)
PC physician supply
-no. children per FTE physician (5 categories)
1. 1500-1999 (high)(ref)
2. 2000-2499
3. 2500-2999
4. 3000-3499
5. ≥3500(low)
(2)

β -12.0[CI -18.0 to -6.1] p<0.001

β -10.6[CI -17.2 to -4.0] p=0.002

No. GP supply per 10.000
(2)

No. GP supply per 10.000
population (2)

β 0.992[CI 0.987-0.996] p=0.001

β 0,998[CI 0.998-0.999] p<0.001

No. GPs per 100.000
population (2)
No. Nurses per 100.000
population (3)

QOF PE7; β 0.790[CI 0.730-0.855] p<0.001
QOF PE8; β 0.902[CI 0.850-0.957] p=0.001

Outcomes

Patient reported access
(QOF PE7/PE8) (2)

PC factor
(cluster)

Low

Low

Low

Low

Risk of
bias
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31 US metropolitan areas

Laditka,
2004, USA,
[32]

102.346 persons
residing in Madrid
region

Magan,
2013, Spain,
[34]

120 primary care
service clusters in
North Carolina

31 Primary Care
Trust’s in London

Ricketts, 2001,
USA, [35]

Saxena,
2006, UK, [36]

Aged ≥65

642 urban counties in the US

Laditka,
2005, USA,
[33]

Aged ≥69

Sample size and
characteristics

Author, year,
country,
[reference]

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Longitudinal
study

Study design,
Risk of bias

hospital
admission
per 100.000
for asthma,
diabetes HF,
hypertension
COPD (age
stand.)

ACSC hospital
admissions
(age-sex
stand.)

ACSC hospital
admissions
(age-sex
stand.)

ACSC hospital
admissions

ACSC hospital
admissions

Outcome
measure

Characteristics of included articles (continued)

%GPs providing condition
specific services (3)

%GPs with >2500patients
(3)

Average list size (3)

Total no. GPs (2)

No association

No association

RR 1.006 [CI 1.041-1.091] p<0.001

GP Workload
(no. consultation per
year, divided by no
physicians multiplied by
number working days
per month) (3)
Physician supply (no.
PCP per 1.000 population) (2)

No association

Age <18: β -0.239, p<0.0001
Age 18-39: β -0.186, p<0.0001
Age 40-64: β -0.204 p<0.0001

Quartiles 3 and 4 were not significantly associated with ACSC.

Q 2: RR 0.43[CI 0.21-0.86] p<0.05

Outcomes

GP Supply (no. PCP per
1.000 population) (2)

Physician supply (no PCP
per 100.000 population)
(2)

Physician supply
Q1 (ref) (low)
Q2: 4.80/10.000
Q3: 5.19/10.000
Q4 : 5.35/10.000 (high)
(2)

PC factor
(cluster)

Medium

Low

Low

Low

Low

Risk of
bias
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1.460 ZIP codes in
New York state

Schreiber,
1997, USA,
[37]

Shi,
1999, USA,
[41]

Steiner,
2012, USA,
[40]

492 patients

Rizza,
2007, Italy,
[39]

25.653 adults and
11.457 children
hospitalized for
ACSC

Aged ≤ 3 years

115 children hospitalized for ACSC
and 115 non hospitalized children

Aged ≥18

116.292 patients in
total study population
116.113 in analyses
for hospitalization

Prentice, 2012,
USA, [38]

Population
aged <65

Sample size and
characteristics

Author, year,
country,
[reference]

Cross-sectional

Nested
case-control
study

Cross-sectional

Retrospective
cohort

Cross- sectional

Study design,
Risk of bias

ACSC hospital
admissions

ACSC hospital
admissions

ACSC hospital
admissions

ACSC hospital
admissions

ACSC hospital
admission
(age-sex
stand.) rates
per 100 population

Outcome
measure

Characteristics of included articles (continued)

Having a primary care
physician (2)

Having no PCP:
Adults: OR 4.011[CI 3.897-4.128] p< 0.05
Pediatric: OR 9.557 [CI 9.477-9.637] p<0.05

No association

OR 2.25[CI 1.62-3.13] p<0.001;

List size: no. patients/
PCP (3)
Primary care visits and
preventive care visits (2)

OR 0.52[CI 0.3-0.93] p=0.027.

OR 0.1[CI 0.05-0.23] p<0.001;

No association

Downstate metropolitan: β0.345 p=0.0001
Upstate-metropolitan, rural-urban: β0.1046
p=0.0132
Rural-Urban-suburban, Rural-suburban, Rural-periphery: β 0.222 p=0001

Outcomes

No. PCP accesses in
previous year (2)

No. PCP visits in previous
year (2)

Waiting Time: wait
until the next available
appointment at a VA
facility (2)

Physician supply (no.
PCP per 1.000 population) (2)

PC factor
(cluster)

Medium

Low

Low

Medium

Low

Risk of
bias
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Griffiths, 2010,
UK,
[43]

542 African-Americans with diabetes

Gary,
2004, USA,
[42]

7.456 GP practices
in England

Aged ≥25

Sample size and
characteristics

Author, year,
country,
[reference]

Cross sectional

RCT

Study design,
Risk of bias

Non-elective
admissions
for diabetes,
asthma and
COPD

Hospital
admission

Outcome
measure

Characteristics of included articles (continued)

Asthma
1st: β -0.1295, p<0.001
2nd: β -0.1313, p<0.001
3rd: β -0.1347, p<0.001
4th β -0.1091, p<0.001
5th β -0.0856, p<0.01
COPD
1st β -0.0829, p<0.01,
2nd β -0.0600, p<0.001
3rd β -0.0555, p<0.001
4th-5th: not associated
Diabetes
1st: β 0. 1269, p<0.01
2nd: β 0.1028, P<0.05
3rd: not associated
4th: β 0.0962 P<0.05
5th: β0.0991, P<0.05
Asthma: β -0.0186, p<0.001
COPD: β -0.0278, p<0.001
Diabetes: β -0.0093, p<0.05
COPD: β 0.0407, p<0.01

List size per FTE GP (3)
Single-handed practices
(3)

At 36 months: those who had a higher frequency of CHW visits ARR 0.44[CI 0.27-0.73] p=<.0.05

At 24 months: ARR 0.91[CI 0.64-1.19]

Outcomes

Practice nurse staffing:
5 Quintiles: 1st is lowest
no. patients per nurse
and 5th is the highest nr
of patients per nurse
(3)

Minimal intervention
group: Usual care (3)

Intensive intervention
group: nurse case manager and community
health worker(CHW)

PC factor
(cluster)

Low

Low

Risk of
bias
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91.318 medicare
benificiaries

O’Malley,
2007, USA,
[45]

252 children with
diabetes type 1

Christakis,
2001, USA,
[48]

Aged <18

30.830 patients

Aged ≥18

48.107 diabetes
patients

Cheng,
2010, Taiwan,
[47]

Chen,
2011, Taiwan,
[46]

133.703 Medicare
patients with
diabetes

Kralewski,
2012, USA,
[44]

Aged≥65

Sample size and
characteristics

Author, year,
country,
[reference]

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Prospective
cohort

Cross -sectional

Study design,
Risk of bias

Admission
for diabetic
ketoacidosis

ACSC hospital
admissions

Diabetes
related admissions

Hospital
admission
for COPD per
10.000 person-years

Avoidable
hospital
admission per
person per
year

Outcome
measure

Characteristics of included articles (continued)

Continuity of care (COCI)
-Low COCI reference
(4)

Continuity of care (COCI)
-low COCI reference
(4)

Medium COC: OR 0.22 [CI 0.05-0.87] p<0.05
High COC: OR 0.14[CI 0.03-0.67] p<0.05

Medium COCI:
age ≤18: OR 0.65[CI 0.57-0.75] p<0.001;
age 19-64: OR 0.73[CI 0.64-0.82] p<0.001;
age ≥65: OR 0.66[CI 0.57-0.77] p<0.001;
High COCI:
age ≤18: OR 0.39[CI 0.34-0.46] p<0.001;
age 19-64: OR 0.41[CI 0.35-0.48] p<0.001;
age ≥65: OR 0.39[CI 0.32-0.46] p<0.001

High COCI:
OR 0.26[CI 0.25-0.27]

Medium COCI:
OR 0.58[CI 0.56-0.59]

AHR 0.88[CI 0.80-0.96] p<0.05

Guidelines (4)
Continuity of care (COCI)
-low COCI reference
(4)

AHR 1.10[CI 1.00-1.20] p<0.05

Access to ancillary services (always/almost
always reference) (3)

Not associated

Not associated

No. support services (3)
Not associated

β0.0004 p<0.05

Size (no FTE physicians)
(3)

IT (3)

Not associated

Electronic health record
system (3)

Practice type (3)

β0.0437 p<0.01

Outcomes

Ratio nurse practitioner/
PA and physician (3)

PC factor
(cluster)

Low

Low

Low

Low

Low

Risk of
bias
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13.495 patients,
aged 0-64

68.469 diabetic
patients

Gill,
1998, USA,
[50]

Hong,
2013, Korea,
[51]

6.471 diabetic
patients

3 276 635 patients,
≥65 years, at least
ambulatory 4
visits

Lin,
2010, Taiwan,
[53]

Nyweide, 2013,
USA, [54]

aged ≥65

1.143 diabetic
patients

aged ≥20 years

3.559 children
with asthma, aged
<18

Christakis,
2001, USA,
[49]

Knight,
2009, Canada,
[52]

Sample size and
characteristics

Author, year,
country,
[reference]

Retrospective
cohort

Cross-sectional

Cross sectional

Retrospective
cohort

Cross-sectional

Retrospective
cohort

Study design,
Risk of bias

ACSC hospital
admissions

Diabetes
related short
and long-term
ACSC admission

Total number
of inpatient
hospitalization

Diabetes
admission

Admission for
chronic
ACSC

Hospital
admission

Outcome
measure

Characteristics of included articles (continued)

ARR 0.75[CI 0.61-0.91]

Usual provider continuity
(UPC) (4)

Continuity of care
-UPC
-COCI
(4)

UPC: HR 0.98[CI 0.98-0.98]
COCI: HR 0.98[CI 0.98-0.99]

Short term complication: No association

Long-term complication:
Medium: RR 1.315 [CI 1.000-1.728] p<0.05
Low: RR 1.336 [CI 1.019-1.728] p<0.05

ARR 0.82[CI 0.68-0.98]

Sequential continuity
(SECON) (4)

Continuity of care (UPC)
-high continuity reference
(4)

ARR 0.82[CI 0.69-0.97]

0.8≤COCI < 1.0: OR 1.60 [CI 1.24–2.06]
0.6≤COCI < 0.8: OR 1.95[CI 1.54–2.46]
0.4≤COCI < 0.6: OR 1.93 [CI 1.55–2.40]
< 0.4COCI: OR 2.45[CI 1.94–3.09]

OR 0.54[CI 0.34-0.88]

Medium COC: HR 1.61[CI 1.10-2.38]
Low COC: HR 1.79 [CI 1.21-2.56]

Outcomes

Continuity of care (COCI)
(4)

Continuity of care (COCI)
-1.00 (high) COCI reference
(4)

Provider continuity (4)

Continuity of care (COCI)
-High COCI reference
(4)

PC factor
(cluster)

Low

Low

Low

Low

Low

Low

Risk of
bias
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77.464 patients
in PCN & 77.464
patients not in
PCN

543 patients within 18 PC practices

Manns,
2012, Canada,
[55]

Sommers,
2000, USA,
[56]

3.748 children

141 intervention
group COPD
patients and 141
controls with
COPD

Cloutier, 2005,
USA [57]

Chuang, 2011,
USA, [58]

aged ≥65 and 2
chronic diseases

Sample size and
characteristics

Author, year,
country,
[reference]

Matched
intervention

Prospective
cohort

concurrent
controlled
cohort

pre-post study
with controls

Study design,
Risk of bias

Total hospital
admission
rates

Asthma hospitalization
admission

No. hospital
admissions
per patient

Hospital
admission for
diabetes specific ACSCs

Outcome
measure

Characteristics of included articles (continued)

Disease management
program for COPD patients (pilot):
-improve patients screening
- diagnosis
- treatment with supplemental education
(4)

Guidelines within a asthma disease management
program (4)

Collaboration between
physician, nurse and
social worker (4)

Primary care networks
(PCN): Multiple primary
care physicians and other
health care providers
working together programs for education,
case management,
multidisciplinary team
(4)

PC factor
(cluster)

Not associated

For children with persistent asthma:
ARR 0.611[CI 0.372-1.002] p=0.05

1th year: no association
2nd year: OR 0.63[CI 0.41-0.96]

Adjusted IRR 0.75[CI 0.64-0.87] p<0.001

Outcomes

Medium

Medium

Medium

Medium

Risk of
bias
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331 diabetes
patients

10,980 diabetes
patients

Intervention:
13.486
Comparison: 4.582

Davidson,
2007, USA,
[60]

Greisinger,
2004,
USA, [61]

Hamar,
2011,
Germany, [62]

Hamar,
2010, Germany, [63]

36.000 Medicare
diabetes patients

Cohen,
2012, USA, [59]

≥1 chronic condition

Intervention:
17.319
Comparison:
5.668

Insured members,
aged ≥65

Sample size and
characteristics

Author, year,
country,
[reference]

pre-post study
with control
group

pre-post study
with control
group

Retrospective
cohort

pre-post study
without control group

Case-study

Study design,
Risk of bias

Annualized
hospital admission rate
per 1.000

Annualized
hospital admission rate
per 1.000

All cause
hospital
admission

Diabetes-related hospitalizations
(metabolic/
infection)

Total hospital
discharges

Outcome
measure

Characteristics of included articles (continued)

CCM Program:
Educating and empowering patients
Health related behaviors
Self-care measures
Adherence to standards
of care
(4)

CCM Program: Impact of
care calls
Intervention group
received 2 or more calls
and the comparison
group 1 or less (initial
enrollment call)
(4)

Diabetes care management program (4)

Nurse directed Diabetes
Disease Management
program (4)

Care improvement Plus
(Chronic special needs
plan)
House calls
Nurse care management
Pharmacist
Social services
Transitions of care
Advanced illness program
(4)

PC factor
(cluster)

Subgroup analyses: HF and CHD significant
treatment effect P<0.01; COPD and diabetes
rates: not associated

Admission rate in the intervention group decreased by 6.2% compared to 14.9% increase in
the comparison group: p<0.001

Subgroup analyses: HF and CHD significant
treatment effect;
COPD and diabetes not.

1 year follow-up: admission rate in intervention
group decreased by 6% compared to an 18.9%
increase in the comparison group (p<0.05)

Inverse: OR 0.84 [CI 0.70-1.00] p=0.05

In the prior year: 5 patients had 6 diabetes
hospitalizations.
During the trial: 1 patient had a hospitalization
for diabetes.
Difference p<0.001

-Utilization rate per enrollee: 0.49 special needs
plan and 0.55 fee-for-service
-Admission rate was 9% lower among SNP
enrollees compared to FFS enrollees

Outcomes

Low

Low

Low

High

Low

Risk of
bias
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Sample size and
characteristics

3.486 patients at
baseline and 2.920
patients post-program, aged 4-55

26 practices and
83 patients in intervention group
& 25 practices and
52 patient in conventional group

1.173 patients
aged <80
With coronary
heart disease
within
19 general practices

Author, year,
country,
[reference]

Patel,
2004, USA,
[64]

Rea,
2004, New
Zealand, [65]

Campbell,
1998,UK,[66]

RCT

prospective
RCT

Pre-post study
without control group

Study design,
Risk of bias

All cause
admission

COPD admission rates

Asthma-related admissions
per 1.000
asthmatics

Outcome
measure

Characteristics of included articles (continued)

Secondary prevention
clinics run by nurses: promotion of medical and
lifestyle aspects, - regular
follow-up (4)

Chronic disease management program for
COPD (4)

Asthma disease management program (4)

PC factor
(cluster)

Only partly explained by cardiac admissions (7%
admissions in intervention vs. 9% admissions in
control group)

OR 0.64[CI 0.48-0.86] p=0.003

12 months prior to intervention vs. during the
trial: admission rates decreased for the intervention group (50 to 21) and increased (28 to
35) in conventional care group

Hospitalization rate decreased by 54%: from 81
per 1000 to 37 per 1000 p<0.001

Outcomes

Medium

Medium

Medium

Risk of
bias
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Chapter 4
The impact of primary care organization
on avoidable hospital admissions for
diabetes in 23 countries

T. van Loenen
M.J. Faber
G.P. Westert
M.J. van den Berg

Scandinavian Journal of Primary Health Care , 2016;34(1)5-12
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Abstract
Objective
Diabetes is a so-called ambulatory care sensitive condition. It is assumed that by appropriate
and timely primary care, hospital admissions for complications of such conditions can be
avoided. This study examines whether differences between countries in diabetes-related
hospitalization rates can be attributed to differences in the organization of primary care in
these countries.
Design
Data on characteristics of primary care systems were obtained from the QUALICOPC
study that includes surveys held among general practitioners and their patients in 34
countries. Data on avoidable hospitalizations were obtained from the OECD Health Care
Quality Indicator project. Negative binomial regressions were carried out to investigate the
association between characteristics of primary care and diabetes-related hospitalizations.
Setting
23 countries
Subjects
GPs and patients
Main outcome measures
Diabetes-related avoidable hospitalizations
Results
Continuity of care was associated with lower rates of diabetes-related hospitalization.
Broader task profiles for general practitioners and more medical equipment in general
practice were associated with higher rates of admissions for uncontrolled diabetes. Countries
where patients perceive better access to care had higher rates of hospital admissions for
long-term diabetes complications. There was no association between disease management
programs and rates of diabetes-related hospitalization. Hospital bed supply was strongly
associated with admission rates for uncontrolled diabetes and long-term complications.
Conclusions
Countries with elements of strong primary care do not necessarily have lower rates of
diabetes-related hospitalizations. Hospital bed supply appeared to be a very important
factor in this relationship. Apparently, it takes more than strong primary care to avoid
hospitalizations.
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Introduction
Ambulatory care sensitive conditions (ACSC) are conditions for which inpatient
admissions can potentially be prevented by appropriate and timely outpatient care.1,
2
Primary care services that manage chronic diseases to prevent complications, can
reduce or even prevent hospitalization. Diabetes is often seen as one of the most
important ACSC and diabetes-related hospital admissions are frequently used as a
quality indicator for primary care.3, 4 Diabetes is an increasing public health issue and
causes substantial health services use and costs around the world. In Europe, it is
estimated that 8.5% of the adult population has diabetes and annual diabetes-related
health care costs are at least USD 147 billion worldwide.5
Diabetes care is complex and delivered by different care providers in different settings
across the healthcare system. Better coordination through all levels of care is hypothesized
to result in better health outcomes and fewer hospitalizations. However, evidence for this
hypothesis is inconclusive.6 In most countries, the major part of diabetes care is provided
in primary care. Primary care is supposed to provide care close to patients with no access
barriers, comprehensive to the needs of patients, coordinate care through all health care
levels and is continuous over time.7, 8
In general, it is believed that primary care for people with early stage diabetes will result
in better health and save health care costs. Some features of primary care can influence
rates of hospitalization for diabetes.6, 9 For instance, the relationship between better access
to primary care and fewer admissions for ACSCs, including diabetes, has been confirmed
in several studies.9, 10 Also patients who have a continuous relationship with their care
providers have overall better health outcomes in terms of fewer emergency department
visits and better control of chronic diseases.11 Several studies have shown that patients with
a continuous relationship with their primary care provider have less chance to be admitted
for diabetes complications.12-15 Likewise, patients in primary care networks that focus on
good access to care and employ multidisciplinary teams have fewer hospital admissions.16
Most studies investigating the relationship between primary care and diabetes-related
hospitalizations focus on a single healthcare system, rather than comparing healthcare
systems. A study of Kringos and colleagues compared system features of different
European primary care systems and showed a correlation between better accessibility
and lower rates of diabetes-related hospitalization.17 The main research question of the
present study is whether strong primary care suffices to prevent potentially avoidable
hospital admissions for diabetes. We extend the work of Kringos by using experiences of
general practitioners (GP) and patients with aspects of primary care. First, we will examine
whether differences between countries in prevalence of diabetes-related hospitalization
are related to differences in the organization of primary care, in terms of continuity, access,
comprehensiveness and coordination, and second which of these aspects are important in
reducing diabetes-related hospitalizations. Third, we will explore the influence of hospital
bed supply on diabetes-related hospitalizations. The overall rate of avoidable hospital
admissions may partly be determined by countries’ capacity to admit patients; countries
with a higher number of hospital beds are assumed to be more likely to admit patients.
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Material and Methods
Data sources
Two data sources were used to explore the association between primary care organization
and the rate of diabetes-related hospitalizations (Figure 4.1). First, data on hospitalization
for diabetes at country level were obtained from the OECD Healthcare Quality Indicators
project.3 For 23 countries, age and sex-standardized hospitalization rates were obtained per
100,000 population. Additionally, data on hospitalization for England were obtained from
NHS England; the data had been collected in accordance with the definition of the OECD
healthcare quality indicator data collection.
Second, data regarding the organization of primary care were collected in the context of
the cross-sectional QUALICOPC study (Quality and Costs of Primary Care in Europe), by
means of standardized surveys among GPs and patients in 31 European countries including
EU 27 (except for France), FYR Macedonia, Iceland, Norway, Switzerland and Turkey and 3
non-European countries (Australia, Canada and New Zealand). Data collection took place
between October 2011 and December 2013. In each country a national representative
sample of GPs filled out a questionnaire (target N=220; for Cyprus, Iceland, Luxembourg
and Malta N=80). Random sampling was used to select practitioners in countries where
national registers of practitioners were available. In countries with only regional registers,
random samples were drawn from regions that represent the national setting. If only lists
of facilities in a country existed a random selection of these lists was made. Per practice
or health center, one GP was eligible for participation. Information on participation rates
can be found elsewhere.18, 19 In every GP practice, nine people who visited the GP filled out
a patient experience questionnaire about the consultation that had just occurred. Patients
do not necessarily have diabetes, but they constitute a sample of the general population.
Ethical approval was acquired in accordance with the legal requirements in each country.
Details about the study protocol and questionnaire development have been published
elsewhere.20, 21
Dependent variables
We would have liked to measure the dependent variables on patient level. This was
however not achievable because the prevalence of avoidable hospitalization is low, for
example the mean prevalence of asthma in the included countries was 49 per 100.000. An
individual level analysis would not be feasible at such international level with any dataset
available. Therefore, we used an aggregated measure on a higher level. Data on diabetesrelated hospitalizations at country-level was available for uncontrolled diabetes, long-term
complications and short-term complications. These three outcome measures were used as
dependent variables. Short-term complications were defined as not maternal or neonatal,
that occur in people aged 15 years or older and are the result of an insulin deficiency.
Examples include coma or ketoacidosis. Long-term complications were defined as not
maternal or neonatal, that occur in people aged 15 years or older and include complications
like renal, eye or circulatory problems. Admissions for uncontrolled diabetes included
inpatient admissions with the principal diagnosis code for uncontrolled diabetes. Details on
which ICD-codes are included in the three outcome measures are presented in �ppendix 4.1.
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Figure 4.1 Used data sources

QUALICOPC
project

OECD HCQI
project

Consortium

-

Development fieldwork strategy

-

Development 3 questionnaires

National coordinators
- Procedure for ethical
approval
- Sampling of GPs
- Recruitment of
fieldworkers

- Forward- backward
translation of
questionnaires in
national language

1. Invitation for survey to GPs
2. GP survey
1 GP per practice. (Average target response per
country: 220 practices)

Online database:
Rates of avoidable hospitalization
per 100,000 population:
Long-term complications
diabetes
Short-term complications
diabetes
Uncontrolled diabetes

3. Fieldworker visits GP practice

4. Survey among patients.
10 patients per GP:
- 9 patient experience survey
- 1 patient value survey

-

Database

Database

34 countries
approx. 7000 GPs
approx. 70000 patients

- 23 countries

Create aggregate measures about primary care
organization for 23 countries

Final database

Databases linked at country level (including 23 countries)
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Independent variables
The independent variables are measured based on the responses of the GP and patient
questionnaire of the QUALICOPC study. For the operationalization of organizational
characteristics of primary care, nine scales were created for the following concepts:
continuity, comprehensiveness, coordination and access. Scale scores range from 0 to10;
the higher the score the better a concept is incorporated within a country. Details on the
scales can be found in �ppendix 4.2.
- Continuity: Two scales were created for primary care continuity: longitudinal continuity
and informational continuity. Longitudinal continuity indicates the long-term relationship
between primary care providers and patients, and informational continuity refers to the
availability of patients’ medical information, such as medical records.
- Coordination: Coordination of care refers to the ability of the system to coordinate
care across different levels of healthcare. Two scales were included: GPs’ involvement in
chronic care management for diabetes and skill mix within GP practices. Skill mix included
the following disciplines working within GP practices besides GPs: receptionist/medical
secretary, practice nurse, community or home care nurse, nurse practitioner, laboratory
assistant, physiotherapist and pharmacist.
- Comprehensiveness: Comprehensiveness of care indicates the availability of services in GP
practices to serve the needs of patients, including the availability of medical equipment for
diagnosis and management of diabetes, health promotion activities that are systematically
performed, and the broadness of GPs’ task profile.
- Access: Access to primary care services was measured by two features: patient perceived
access and out-of-hours care arrangements.
Statistical analyses
Because of the high aggregation level of the dependent variables, the independent variables
were also summarized at country-level. To be able to do so, scale scores were created using
the ecometrics approach in which multi-level analyses were used to construct a contextual
variable at a higher level unit based on several related individual variables.22 An additional
level for the related scale-items was added in a multi-level model. We used a four level model
(items nested within patients, patients nested within GPs, and GPs nested within countries).
To calculate the average scale value, a weighted item average was used for each item and
the item variance was taken into account. The scales are created using MLwiN and range
from 0 to 10. The reliability of all constructed ecometric scales was estimated based on
the variance at the different levels, i.e. items nested within respondents and respondents
nested within countries.22 The correlation between the different scales is presented in
�ppendix 4.3.
After creating the scales, the associations between dependent and independent variables
were estimated with negative binomial analyses using STATA 13. Negative binomial analyses
were preferred to normal Poisson regression because of over-dispersion of the dependent
variables. All independent variables were analyzed separately because of the small number
of observations. First, the association between dependent and independent variables was
controlled for diabetes prevalence. Diabetes prevalence were derived from the International
Diabetes Federation (IDF) Atlas.5 Second, the models were estimated including a variable
for hospital bed supply. This variable was derived from the OECD health data and defined

The impact of primary care organization on avoidable hospital admissions for diabetes in 23 countries | 75

as the total number of available hospital beds per 1,000 population.3 Incident rate ratios
(IRR) were calculated. Because of low statistical power, both p-values of 0.05 and 0.10 are
presented. Residual analyses were done to identify potential outliers and influential cases.
The following countries were included in the analyses: Australia, Austria, Belgium, Canada,
Czech Republic, Denmark, England, Finland, Germany, Hungary, Iceland, Ireland, Italy, Latvia,
New Zealand, Norway, Poland, Portugal, Spain, Sweden and Switzerland. The Netherlands
and Slovenia were excluded from the analyses of uncontrolled diabetes hospital admission
because of lacking data.

Results
Scales on the primary care characteristics were created with scale scores for 23 countries
based on questionnaires of 45082 patients and 5098 GPs. Samples sizes per country can be
found in table 4.1. The reliability of the created scales varied from 0.856 to 0.997. Table 4.2
shows the mean and range of the variables. Table 4.3 shows the results of the regression
analyses both controlled and not controlled for hospital bed supply. In all analyses of
admission rates for uncontrolled diabetes and long-term complications, hospital bed supply
had a strong positive association with hospitalization rates.
Continuity
The variation in continuity of care between countries was small for both measures. The
mean score for long-term continuity was 9.4 on a scale from 0 to 10, with Sweden showing
the lowest score (7.8), and New Zealand showing the highest score (9.8). There was no
significant association between long-term continuity of primary care and rates of avoidable
hospitalization for diabetes-related complications. When controlled for diabetes prevalence
and hospital bed supply, countries with higher scores on the long-term continuity scale had
lower incidence rates of uncontrolled diabetes admissions (IRR 0.64, 95%CI0.39-1.04, p<0.1).
The mean score for the availability of medical information was 9.0, with a range from 7.8
in Hungary to 9.8 in Canada. When controlled for diabetes prevalence, the availability of
medical information was strongly associated with lower admission rates for uncontrolled
diabetes and long-term complications.
Coordination
There was more variation between countries on the primary care feature coordination of
care compared to continuity. England, Germany and Denmark scored the highest on the scale
for diabetes chronic care management, with scores higher than 8 on a scale from 0 to 10.
Switzerland, Iceland and Norway were less involved in diabetes chronic care management,
having scores below 4. Involvement in chronic care for diabetes was not associated with
diabetes-related admission rates.
A large degree of variation was found between countries for skill mix within primary
care. Belgium had the lowest number of disciplines working in GP practices, scoring 0.3,
while Finland scored 7.9. When controlling for diabetes prevalence, a broader skill mix was
associated with lower admission rates for long-term complications (IRR 0.85, 95%CI 0.760.96). However, after controlling for hospital bed supply, the association had the same
direction but was no longer statistically significant.
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Comprehensiveness
Scores on availability of medical equipment in GP practices used for management of
diabetes was lowest in Italy (1.9) and highest in Switzerland (9.7). More medical equipment
was significantly associated with higher rates of avoidable hospitalization for uncontrolled
diabetes (IRR 1.17, 95%CI 1.02-1.33).
Health promotion activities performed by GPs were not common in most countries. All
countries scored below four on the scale from 0 to 10, with Denmark scoring lowest with a
score of 0.41. Health promotion was not associated with diabetes admissions.
In Sweden, GPs had the broadest task profile; the score was 8.5. The broader the GP’s task
profile, the higher the incidence rate of uncontrolled diabetes hospital admissions when
controlled for diabetes prevalence and hospital bed supply (IRR 2.15, 95%CI 1.36-3.41). When
controlled for diabetes prevalence, the results for admissions for long-term complications
showed a decrease in incidence rate for a broader task profile (IRR 0.57; 95%CI 0.710.78). After additional controlling for hospital bed supply, this association was no longer
statistically significant.
Table 4.1 Sample sizes per country within QUALICOPC study
Country

No. of GP questionnaires

No. of patient experience questionnaires

Australia

113

1190

Austria

180

1596

Belgium

411

3677

Canada

553

5009

Czech Republic

220

1980

Denmark

212

1878

England

160

1296

Finland

139

1196

Germany

237

2117

Hungary

221

1934

Iceland

90

761

Ireland

191

1694

Italy

219

1959

Latvia

218

1951

Netherlands

228

2012

New Zealand

131

1150

Norway

203

1529

Poland

220

1975

Portugal

212

1920

Slovenia

219

1963

Spain

433

3731

Sweden

88

773

Switzerland

200

1791

Total

5098

45082
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Access
Patient-perceived access was high in all countries. The mean score was 8.7. A higher
perceived access was associated with a higher incidence rate of admissions for long-term
complications (IRR 1.66, 95%CI 1.07-2.60). The availability of out-of-hours GP care varied
widely between countries. Italy scored lowest (2.0) and the Netherlands scored highest with
8.8. Out-of-hours primary care arrangements were not associated with rates of diabetesrelated admissions.

Table 4.2 Description of dependent and independent variables
Dependent variable:

Mean rate per 100.000

Lowest (country)

Highest (country)

Long-term diabetes complications

87.6

19.4 (England)

249.9 (Hungary)

Short-term diabetes complications

18.3

7.8 (Italy)

37.5 (Ireland)

Uncontrolled diabetes

43.2

7.2 (Australia)

180.7 (Austria)

Independent variable:

Mean (SD)

Lowest (country)

Highest (country)

Long-term continuity

9.37 (0.49)

7.83 (Sweden)

9.78 (New Zealand)

Availability of medical information

8.99 (0.61)

7.76 (Hungary)

9.82 (Canada)

Skill mix

3.13 (2.14)

0.27 (Belgium)

7.88 (Finland)

Diabetes Chronic care management

6.16 (1.72)

2.89 (Switzerland)

8.88 (England)

Medical equipment

6.61 (2.10)

1.93 (Italy)

9.73 (Switzerland)

Task profile

7.46 (0.68)

6.09 (Czech Republic)

8.46 (Sweden)

Health promotion

1.59 (1.02)

0.41 (Denmark)

3.95 (England)

Organizational access

8.72 (0.43)

7.60 (Spain)

9.30 (Netherlands)

Out-of-hours care

6.55 (2.50)

1.42 (Italy)

9.85 (Netherlands)

Control variable:

Mean

Lowest (country)

Highest (country)

Diabetes prevalence (%)

6.2

3.3 (Iceland)

9.8 (Portugal)

Hospital bed supply
rate per 1.000

4.6

2.7 (Sweden)

8.3 (Germany)

Hospitalization

Continuity

Coordination

Comprehensiveness

Access
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Table 4.3 Results of negative binomial regression analyses of avoidable diabetes admissions and
characteristics of primary care organization. Model 1 shows the results controlled for diabetes prevalence
only, model 2 shows the results controlled for diabetes prevalence and hospital bed supply.
Uncontrolled diabetes
(n=21)

Long-term complications (n=23)

Short-term complications (n=23)

IRR

95%CI

IRR

95%CI

IRR

95%CI

Continuity
Long-term continuity Model 1
Availability of medical information

0.54

0.25-1.19

0.86

0.43-1.70

0.86

0.59-1.26

Model 2

0.64†

0.39-1.04

1.00

0.66-1.53

0.84

0.58-1.22

Model 1

0.44‡

0.28-0.70

0.48‡

0.32-0.70

1.31†

0.97-1.75

Model 2

0.73

0.40-1.34

0.74

0.48-1.15

1.31

0.90-1.89

Model 1

0.92

0.81-1.06

0.85‡

0.76-0.96

1.04

0.96-1.13

Model 2

1.05

0.92-1.19

0.96

0.86-1.08

1.03

0.94-1.12

Model 1

1.08

0.86-1.35

0.97

0.80-1.18

1.09

0.98-1.21

Model 2

1.08

0.92-1.27

1.02

0.88-1.17

1.08

0.97-1.20

Model 1

1.10

0.91-1.32

0.87

0.74-1.03

1.00

0.91-1.10

Model 2

1.14‡

1.02-1.28

0.97

0.86-1.09

0.99

0.90-1.09

Model 1

0.72

0.45-1.14

0.57‡

0.71-0.78

1.11

0.87-1.43

Model 2

2.15‡

1.36-3.41

0.91

0.61-1.36

1.02

0.71-1.47

Model 1

1.13

0.77-1.66

1.04

0.73-1.49

1.03

0.87-1.24

Model 2

0.89

0.68-1.16

0.89

0.70-1.12

1.05

0.88-1.25

Model 1

1.50

0.69-3.25

2.31‡

1.22-4.37

1.06

0.70-1.62

Model 2

0.84

0.46-1.53

1.66‡

1.07-2.60

1.13

0.74-1.73

Model 1

1.05

0.91-1.22

0.91†

0.82-1.01

1.00

0.92-1.07

Model 2

1.09†

0.99-1.21

0.96

0.89-1.04

0.99

0.92-1.06

Coordination
Skill mix
Diabetes Chronic
care management
Comprehensiveness
Medical equipment
Task profile
Health promotion
Access
Organizational
access

Out-of-hours care

‡p<0.05 †p<0.10,
Model 1: adjusted for diabetes prevalence, Model 2: adjusted for hospital bed supply, diabetes prevalence,
IRR=incident rate ratio
Note: All primary care characteristics were analyzed separately

The impact of primary care organization on avoidable hospital admissions for diabetes in 23 countries | 79

Discussion
The results of this study show that when taking country differentials in hospital bed supply
into account, countries where GP practices have more medical equipment and GPs have
a broader task profile, rates of hospital admission for uncontrolled diabetes tend to be
higher. In addition, patients perceiving better accessibility are more likely to be admitted
for long-term complications.
We hypothesized that healthcare systems with easy access to primary care have lower
hospitalization rates because problems are detected at an earlier stage and disease
deterioration can be prevented. However, the results reject this hypothesis and show an
association in the opposite direction: in countries where patients experience good access,
patients have significantly higher chance to be admitted for long-term complications.
Kringos investigated the association between primary care accessibility and rates of
admission for short-term complications and showed that this association was correlated
with reduced rates of hospitalization.17 In the present study we found no such association,
which might be explained by differences in data collection and analyses.
Continuity of primary care in this study is not associated with reduced diabetes admissions
rates when hospital bed supply is taken into account. One possible explanation is that all
countries scored high on continuity; with little variation between countries. In several
national studies, patients with a continuous relationship with their primary care providers
have lower chance to be admitted for diabetes complications.6 Likewise, countries that
coordinate care within disease management programs are not necessarily correlated with
reduced diabetes admissions rates. Disease management programs are often assumed to
improve patient health outcomes and reduce health care costs. However, the effectiveness
of such programs is ambiguous and debated.6, 23
In this study we found several results that reject our hypothesis that strong primary care
prevents avoidable hospital admissions. We found some expected associations but they
disappeared when hospital bed supply is taken into account. The higher the number of
hospital beds in a country, the higher the number of avoidable hospital admissions. In our
study, a countries number of hospital beds seems to have more impact than aspects of good
primary care or rather the effect of primary care on reducing admissions is overshadowed
by hospital bed supply.
The interaction between number of hospital beds, primary care and admissions may be
more complicated than it seems. The correlation between hospital beds and admissions is
consistent with previous studies and is often explained by Roemer’s Law: “a built bed is a
filled bed”.24-26 When hospital bed occupancy is low, hospitals may be tempted to fill beds
by easing indication criteria for admissions. GPs may be more likely to refer patients when
thresholds are lower. Such an effect was shown for the Netherlands.27 On the other hand,
there may also be a reverse causation. In our study, we found that countries with more skill
mix as well as broader task profiles in primary care also had a lower hospital bed supply.
Such countries are probably more primary care oriented, deal with more health problems in
primary care and therefore need fewer hospital beds. Longitudinal studies, containing data
before and after system reforms are required to further unravel these relations.

80 | Chapter 4

Certain potential limitations to this study must be recognized. The analyses were performed
at country-level, with small numbers of observations. Avoidable hospitalization rates were
not measured at patient level within the framework of the QUALICOPC study. At that level
hospitalization rates are too low to measure, which would have led to insufficient statistical
power. In addition, to avoid over determination, only a few variables could be added
simultaneously in the regression analyses. Therefore, we were unable to include all primary
care measures in the multivariate model. Another downside of the use of country-level data
was that, although the data were standardized on age to the OECD population, relevant
other patient characteristics such as co morbidities could not be included.
Another limitation is that a sample of the general population who visited the GP was asked
to participate in the QUALICOPC study. Therefore the participants did not necessarily have
diabetes. Perspectives of the general population may differ from those who have diabetes,
which is not taken into account in this study. Finally, the OECD states that differences in
coding and differences in disease classification systems between practices and countries
may affect the comparability of data.3 For instance, we have seen that there is a very
large range between countries in rates of avoidable hospitalizations. This might partly be
explained by coding differences. The OECD is currently working on a combined measure for
diabetes avoidable hospitalization in order to avoid this problem. Another problem working
with OECD data is that a distinction between type 1 and type 2 diabetes was not possible.
The treatment for both types differs, which may have affected the results. On the other
hand, some primary care characteristics, such as continuity and accessibility are important
for both types.
The results show that the effect of primary care on reducing potentially avoidable
hospitalizations, as was found in several studies focusing on one country or one healthcare
system is not necessarily confirmed between countries or between healthcare systems.
The association between primary care and hospitalization might be influenced by other
organizational factors. Countries differ with regard to the organization of primary care and
other outpatient services. In some countries other ambulatory care settings feature more
prominently in the healthcare system and may contribute to reducing diabetes-related
admissions, like outpatient clinics, prevention clinics, and diagnostic and therapy services.
The role of outpatient care in decreasing the rate of hospitalization for ACSCs, such as
diabetes, has not yet been explored. In addition, different payment models for primary and
secondary care exist within and between countries. They may conceivably have an effect
on avoidable admissions. These models are not taken into account in the current study. The
role of outpatient services and payment models is beyond the scope of the current study,
however good to bear in mind these considerations when interpreting our findings.
Hospitalizations for diabetes are supposed to be avoidable by timely and appropriate
primary care. The present study showed that countries with elements of strong primary
care do not necessarily have lower rates of diabetes-related avoidable hospitalization.
That is to say, strong primary care alone might not suffice to reduce hospitalizations for
conditions such as diabetes.
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Appendix 4.1: ICD codes used to create outcome measures

Source: OECD, Definitions of Health Care Quality Indicators, 2012-2013 HCQI data collection
Diabetes short-term complications
ICD-9-CM

ICD-10-WHO

25010 dm keto t2, dm cont
25011 dm keto t1, dm cont
25012 dm keto t2, dm uncont
25013 dm keto t1, dm uncont
25020 dm w/ hyprosm t2, dm cont
25021 dm w/ hyprosm t1, dm cont
25022 dm w/ hyprosm t2, dm uncnt
25023 dm w/ hyprosm t1, dm uncnt
25030 dm coma nec typ ii, dm cnt
25031 dm coma nec t1, dm cont
25032 dm coma nec t2, dm uncont
25033 dm coma nec t1, dm uncont

E100 insulin-dependent diabetes mellitus with coma
E101 insulin-dependent diabetes mellitus with ketoacidosis
E110 non-insulin-dependent diabetes mellitus with coma
E111non-insulin-dependent diabetes mellitus with ketoacidosis
E130 other specified diabetes mellitus with coma
E131 other specified diabetes mellitus with ketoacidosis
E140 unspecified diabetes mellitus with coma
E141 unspecified diabetes mellitus with ketoacidosis

Uncontrolled diabetes
ICD-9-CM

ICD-10-WHO

25002 dm, t2, uncont
25003 dm, t1, uncont

E109 insulin-dependent diabetes mellitus without complications
E119 non-insulin-dependent diabetes mellitus without complications
E139 other specified diabetes mellitus without complications
E149 unspecified diabetes mellitus without complications

Diabetes long-term complications
ICD-9-CM

ICD-10-WHO

25040 dm renal comp t2 cont
25041 dm renal comp t1 cont
25042 dm renal comp t2 uncnt
25043 dm renal comp t1 uncnt
25050 dm eye comp t2 cont
25051 dm eye comp t1 cont
25052 dm eye comp t2 uncnt
25053 dm eye comp t1 uncnt
25060 dm neuro comp t2 cont
25061 dm neuro comp t1 cont
25062 dm neuro comp t2 uncnt
25063 dm neuro comp t1 uncnt
25070 dm circu dis t2 cont
25071 dm circu dis t1 cont
25072 dm circu dis t2 uncnt
25073 dm circu dis t1 uncnt
25080 dm w comp nec t2 cont
25081 dm w comp nec t1 cont
25082 dm w comp nec t2 uncnt
25083 dm w comp nec t1 uncnt
25090 dm w compl nos t2 cont
25091 dm w compl nos t1 cont
25092 dm w compl nos t2 uncnt
25093 dm w compl nos t1 uncnt

E102 insulin-dependent dm with renal complications
E103 insulin-dependent dm with ophthalmic complications
E104 insulin-dependent dm with neurological complications
E105 insulin-dependent dm with peripheral circulatory complications
E106 insulin-dependent dm with other specified complications
E107 insulin-dependent dm with multiple complications
E108 insulin-dependent dm with unspecified complications
E112 non-insulin-dependent dm with renal complications
E113 non-insulin-dependent dm with ophthalmic complications
E114 non-insulin-dependent dm with neurological complications
E115 non-insulin-dependent dm with peripheral circulatory compl.
E116 non-insulin-dependent dm with other specified complications
E117 non-insulin-dependent dm with multiple complications
E118 non-insulin-dependent dm with unspecified complications
E132 other specified dm with renal complications
E133 other specified dm with ophthalmic complications
E134 other specified dm with neurological complications
E135 other specified dm with peripheral circulatory complications
E136 other specified dm with other specified complications
E137 other specified dm with multiple complications
E138 other specified dm with unspecified complications
E142 unspecified dm with renal complications
E143 unspecified dm with ophthalmic complications
E144 unspecified dm with neurological complications
E145 unspecified dm with peripheral circulatory complications
E146 unspecified dm with other specified complications
E147 unspecified dm with multiple complications
E148 unspecified dm with unspecified complications
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Appendix 4.2:

Description of constructed scales, including which questions were included, which survey
they were derived from and the reliability score on country-level.
Scale

Questions

Survey

Reliability

Longitudinal continuity
of care

1. long-term
continuity

- Patient has own doctor,
- Doctor knows medical background
- Doctor knows living situation

PE

0.897

Informational continuity of care

2. availability
of medical
information

- Doctor had medical records at hand
-If visited another GP, he/she has necessary
information at hand
- When referred, GP informs medical specialists
- After treatment by medical specialists, GP
knows results

PE

0.967

Skill mix in PC

1. disciplines
working
in practice
(adapted
relevant for
diabetes)

- receptionist/medical secretary
- practice nurse
- community/home care nurse
- nurse practitioner
- assistant for laboratory work
- physiotherapist
- pharmacist

GP

0.997

Diabetes chronic care
management

2. diabetes
chronic care
management

- extra financial incentive for management of
patients with diabetes
- clinical guidelines for diabetes treatment
- involvement in diabetes disease management
program
- offering special sessions for diabetic patients

GP

0.995

Availability of medical
equipment

1. availability
of medical
equipment
(adapted
relevant for
diabetes)

- hemoglobin meter
- any blood glucose test set
- any cholesterol meter
- ophthalmoscope
- microscope
- electrocardiograph
- blood pressure meter

GP

0.997

Task profile

2. first contact according to GP
for common
health problems

- child with severe cough
- child aged 8 with hearing problem
- woman aged 18 asking for oral contraception
- man aged 24 with stomach pain
- man aged 45 with chest pain
- woman aged 50 with a lump in her breast
- woman aged 60 with deteriorating vision
- woman aged 60 with polyuria
- woman aged 60 with acute symptoms of
paralysis /paresis
- man aged 70 with joint pain
- woman aged 75 with moderate memory
problems
- man aged 35 with sprained ankle
- man aged 28 with a first convulsion
- anxious man aged 45
- physically abused child aged 13
- couple with relationship problems
- woman aged 50 with psycho-social problems
- man aged 32 with sexual problems
- man aged 52 with alcohol addiction problems

GP

0.984

Continuity of care

Coordination

Comprehensiveness
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Scale

Questions

Survey

Reliability

3. health
promotion

- regular blood pressure measurement
- regular blood cholesterol level measurement
- patient education about smoking, diet and
problematic use of alcohol

GP

0.967

Organizational access

1. patient
experienced
access

- opening hours too restricted
- home visit when needed
- practice is too far
- have to wait too long, when calling the practice
- know how to get evening, night and weekend services

PE

0.856

OOH-care

2. out-ofhours arrangements

- practice provides ooh in weekend
- practice provides ooh in evening/nights

GP

0.993

Health promotion

Access

1.0000

0.1906

-0.5313

0.1135

-0.3112

0.0367

0.1379

0.2419

0.0501

-0.0912

Long-term continuity

Medical information

Skill mix

Diabetes chronic
care management

Medical equipment

Task profile

Health promotion

Organizational
access

OOH care

No. hospital
beds

Longterm continuity

-0.5497

0.3648

-0.0770

0.0894

0.5322

0.2323

0.2654

0.3678

1.0000

Medical
information

-0.4416

0.0766

-0.4889

-0.0654

0.2366

0.4032

-0.0630

1.0000

Skill mix

-0.0149

0.0915

0.3999

0.2727

0.4574

-0.2650

1.0000

Diabetes
chronic care
management

-0.1190

0.5505

0.0706

-0.1347

0.2703

1.0000

Medical
equipment

Pearson correlation matrix for included organizational primary care factors

Appendix 4.3

-0.6771

0.4937

0.0632

0.0026

1.0000

Task
profile
GP

0.2144

0.0476

0.2247

1.0000

Health promotion

0.3169

0.3498

1.0000

Organizational
access

-0.1425

1.0000

OOH
care

1.000

No.
hospital
beds
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Abstract
Background
Part of the visits to emergency departments (EDs) is related to complaints that may well be
treated in primary care.
Objectives
(i) To investigate how the likelihood of attending an ED is related to accessibility and
continuity of primary care. (ii) To investigate the reasons for patients to visit EDs in different
countries.
Methods
Data were collected within the EU Seventh Framework project Quality and Costs in Primary
Care (QUALICOPC) in 31 European countries, Australia, New Zealand and Canada. The data
were collected between 2011 and 2013 and contain survey data from 60 991 patients and
7005 GPs, within 7005 general practices. Outcome measure: whether the patient visited the
ED in the previous year (yes/no). Multilevel logistic regression analyses were carried out to
analyze the data.
Results
Some 29.4% had visited the ED in the past year. Between countries, the percentages
varied between 18% and 40%. ED visits show a significant and negative relation with better
accessibility of primary care. Patients with a regular doctor who knows them personally
were less likely to attend EDs. Only one-third of all patients who visited an ED indicated that
the main reason for this was that their complaint could not be treated by a GP.
Conclusions
Good accessibility and continuity of primary care may well reduce ED use. In some countries,
it may be worthwhile to invest in more continuous relationships between patients and GPs
or to eliminate factors that hamper people to use primary care (e.g. for costs or traveling).
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Introduction
Hospital emergency departments (EDs) around the world deal with high numbers of
patients, and in many countries, EDs are facing overcrowding. Several studies reported a
range of undesirable effects of pressures on EDs and overcrowding, including risk of poor
outcomes, prolonged pain and suffering of some patients, long waiting times, patient
dissatisfaction and even aggressive behavior.1–4 From the perspectives of patients and care
providers as well as from an economic perspective, there are good reasons to avoid ED use
when possible.
Primary care might be helpful in dealing with these challenges. There is a body of literature
that shows beneficial effects of a well-developed primary care system on the healthcare
system as a whole. Primary care is the first level of professional care, where people present
their health problems and where most curative and preventive health needs are satisfied.5
Such care is preferably provided close to home, and without any access barriers. Strong
primary care systems are better able to control patient flows, have better continuity and
coordination of care, smaller disparities and even better health outcomes for conditions
that can be treated in primary care.6–9 There are several reasons to expect that welldeveloped primary care may also contribute to the performance of the healthcare system
by reducing ED use.
First, at least a part of ED users have complaints that could have been treated in primary
care. The so-called inappropriate use of EDs is estimated to vary between 20% and 40%
internationally.10,11 In such cases, EDs are in fact being used as a substitute for primary
care12,13, probably due to a problematic access to out-of-hours primary care services. For
several conditions, primary care may also help to avoid the utilization of secondary care
in general by preventing the onset of the illness, controlling acute disorders or managing
chronic diseases to avoid complications. A number of studies have shown a relationship
between accessibility of primary care and rates of avoidable hospital admissions.14
Second, a continuous doctor–patient relationship, which is often found in primary careoriented systems, is also associated with a decreased likelihood of secondary care use in
general. Such continuity leads to increased knowledge and trust between a patient and
a physician which make it easier for the physician to manage medical problems and for
the patient to communicate with the doctor in an early stage.15,16 Also, rates of avoidable
hospitalizations are lower when there is more continuity in the doctor–patient relationship.17
Based on his study carried out in Delaware, Gill et al.16 suggested that strategies to improve
continuity of care may result in lower ED use and possibly reduced health care costs. In that
study, people with their own, regular doctor, were less likely to visit EDs with non-urgent
complaints.
Several other factors are associated with the likelihood for a person of visiting an ED. For
example ethnic minorities and low income groups may be more likely to attend EDs.18 Next
to the objective conditions, the perceived need for immediate care is of influence.19
Obviously, there are also patients with conditions that do require urgent treatment at
the ED. Yet, also a share of these cases might have been avoided if the problem had been
diagnosed and treated in an earlier stage.
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Since EDs all over the world are facing similar problems, there is great interest from health
care providers and policymakers to reduce this burden. There are large differences between
countries, both in use of EDs and in the way that primary care is organized. There is a great
need for international learning on this topic. Most studies on ED use, however, were situated
within one system and often focus on specific patient-groups. Moreover, many studies
focus on specific interventions to reduce inappropriate use, but little is known about more
fundamental characteristics of primary care that are related to the use of EDs.20,21 In this
study, we try to shed a light on the effect of such fundamental characteristics of primary
care by investigating the differences in ED visiting between 34 countries. Furthermore, we
explore the relationship of ED use with patient characteristics.
The main research questions of this study are as follows:
1. What are the differences in percentages of ED visiting between countries?
2. Is a higher use of EDs correlated with a more limited access to primary care?
3. Can the use of EDs be explained by the continuity of the doctor– patient
relationship?
4. To what extent can these differences be explained by patients’ health careseeking behavior, such as visiting general practice and postponing care?
5. What are the most important reasons for ED attendance and do these reasons
differ between countries?
Good and easy access to primary care may be an important factor in preventing ED use.
Primary care may also contribute to a timely management of health problems so that visits
to the ED can be avoided. Hence, we expect that fewer access barriers to primary care are
associated with a lower likelihood to attend EDs (hypothesis 1).
Since access problems may especially likely to occur during out-of-hours. We expect that the
more accessible primary care is outside office hours, the lower the chance that people will
visit EDs (hypothesis 2).
A more longitudinal doctor–patient relationship will often lead to a better management of
health problems and to an earlier detection of problems. We therefore expect that a better
continuity of the doctor–patient relationship will be related to lower ED use (hypothesis 3).
Limited access to primary care becomes especially problematic when people postpone
necessary care. Postponing care may result in complaints getting worse, which may
eventually result in ED visits. It is, therefore, to be expected that people who postpone care
are more likely to attend EDs (hypothesis 4).
People differ in their propensity to seek care; some people may tend to seek care for serious
complaints only, while others go to a doctor for minor complaints. We expect that people
with a low propensity to seek care more often wait too long with consulting a doctor and
therefore increase their likelihood to end up at an ED (hypothesis 5).
Patients individual needs, basically related to their health condition, are the most important
determinants of health care utilization in general.22 Therefore, we will control our analyses
for health condition of the individuals, together with four individual background variables
(education, ethnicity, age, gender).
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Methods
Data collection
Data were collected within the QUALICOPC study (Quality and Costs of Primary Care in
Europe), in which surveys were held among GPs and patients in 34 countries (including EU 27
(except for France), Iceland, Norway, Switzerland, Turkey, FYR Macedonia, Australia, New
Zealand and Canada). The three non-European countries were invited to participate because
these countries are comparable with Europe with regard to their health systems and level
of wealth. In each country, a nationally representative sample of GPs and patients filled out
the questionnaires. One GP per practice or health center was eligible to participate. The
average response rate on country level was around 38%. This varied from <10% in Austria,
Belgium, Germany, Ireland and Sweden to >70% in Greece and Spain. Ethical approval was
acquired in accordance with the legal requirements in each country.
GP questionnaires were filled out either on paper or electronically (Online or via a tablet
computer). In nearly all countries, trained fieldworkers (N = 6568) visited the participating
GP practices to collect patient data using paper surveys. Fieldworkers were instructed to
consecutively invite patients of 18 years or older, who had a face-to-face consultation with
the GP, to complete the questionnaire until 10 patient surveys were collected. The average
response rate was 74.1%, (range 54.5–87.6%). Data collection took place between October
2011 and December 2013. The GP questionnaire was filled out by 7183 GPs of which 7005
could be used. The remaining 178 GPs participated in the survey, but there were no patient
data available from their practices. The patient experience questionnaire was filled out
by 61 931 patients of whom 60 991 could be included. The excluded questionnaires were
incomplete, specifically missing data on our dependent variable. Details about the study
protocol and questionnaire development have been published elsewhere.23,24
Dependent variables: ED visits
All patients were asked the following question: ‘In the last 12 months, how often did you visit
a hospital emergency department for yourself?’ This dependent variable was dichotomized
into 0 (did not visit ED) and 1 (did visit ED at least one time).
Independent variables
Patient characteristics included in the analyses were gender, age, educational attainment
(high/middle/low), ethnicity (native/first generation/ second generation), number of
contacts and self-rated health (varying from very good to poor).
Patients’ propensity to seek care was included using a scale based on Bindman et al.25
Patients were asked how important it would be to seek care in case of the following
complaints:
1. Weight loss of >2 kg in a month when not dieting.
2. Shortness of breath with light exercise or light work.
3. Chest pain when exercising.
4. Loss of consciousness, fainting or passing out.
5. Headache for >1 day.
6. Abdominal pain for >1 day.
7. Severe worries for more than a month.
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Answering categories were ‘extremely important, rather important, somewhat important
and not important’. Scale scores were created using the ecometrics approach in which
multilevel analyses are used to construct a contextual variable at a higher-level unit based
on several related individual variables. This approach takes into account the differences
in the number of respondents on which the estimation is based, individual differences in
response to certain items, and for dependency among the items that measure the latent
variable.26 A higher score on the scales indicates a higher propensity to seek care.
Furthermore, patients were asked whether they had postponed a visit or abstained from
visiting primary care when needed in the past 12 months for financial reasons (no insurance
or other financial reasons) or because of they were unable to get there (physically).
To measure access to primary care, three questions were used, all referring to a barrier to
primary care: restricted opening hours of the practice, patient can get a home visit when
needed and the practice is too far away. Patients were also asked whether they think it is
difficult to get out-of-hours care. In addition, two GP-level questions were included: the level
of urbanization and whether patients can access primary care during out-of-office hours.
To determine continuity in the doctor–patient relationship, patients were asked whether
they have a regular doctor. Four categories could be distinguished: (i) those without a regular
doctor (lowest level), (ii) those with a regular doctor that does not know much about the
patient, (iii) those with a regular doctor who only knows about the medical background of
the patient and (iv) those with a regular doctor who knows about both the patient’s medical
background and living situation (highest level).
All variables are summarized in table 5.1.
Table 5.1 Descriptives of variables used (continued)
Mean/%

Min

Max

Visited hospital emergency department in the past 12 months

29.4%

0

1

Age

51.01

18

113

Gender (female)

60.5%

0

1

Very good

14.3%

0

1

Good

45.9%

0

1

Average

30.5%

0

1

Poor

8.7%

0

1

High

27.3%

0

1

Average

37.6%

0

1

Low

32.8%

0

1

Native

87.1%

0

1

2nd generation

3.8%

0

1

1st generation

8.0%

0

1

Self-rated health

Education

Ethnicity
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Table 5.1 Descriptives of variables used (continued)
Mean/%

Min

Max

3.0

1.2

4.2

Financial reasons

1.9%

0

1

Transport problems

2.3%

0

1

No visits

21.4%

0

1

1 visit

24.4%

0

1

2-4 visits

33.5%

0

1

5 or more visits

17.3%

0

1

Opening hours too restricted

17.1%

0

1

Home visit when needed

49.3%

0

1

Practice too far

10.6%

0

1

Easy

34.0%

0

1

Difficult

28.8%

0

1

Never

33.1%

0

1

Only during week days

5.3%

0

1

Only during weekends

7.1%

0

1

Always

53.3%

0

1

Big (inner) city

30.8%

0

1

Suburbs or small town

33.7%

0

1

Urban-rural or rural

32.5%

0

1

No regular doctor

8.7%

0

1

Patient has ‘own doctor’

10.9%

0

1

own doctor who knows medical background

22.1%

0

1

own doctor who knows medical background and living conditions

58.4%

0

1

Propensity to seek care
Postponed care

Primary care visits (last 6 months)

Access

Difficult to get ooh-care

PC access outside office hours

Urbanization

Continuity doctor-patient relation

Statistical analysis
A multilevel logistic regression analysis with three levels, (i) patient, (ii) GP and (iii) country,
was carried out. The analysis was carried out in five steps: (i) a null model, (ii) a model in
which patient characteristics were added, (iii) a model in which behavioral factors were
added, (iv) a model in which access variables were added and (v) the final model with all
variables including continuity. Analyses were carried out using the software package
MLwiN 2.24.

96 | Chapter 5

Reasons for ED visit
Respondents who visited the ED were asked: ‘Why did you go to the emergency department
instead of going to a GP?’ Answering categories were (more than one answer was possible)
as follows:
• I had something GPs do not treat
• There was no GP available
• For financial reasons
• At the ED, I expected a shorter waiting time
• The ED provides better care
• The ED is more convenient to reach
• Other reason(s)

Results
Chance of visiting ED
Almost three out of ten patients (29.4%) visited the ED in the past year. As figure 5.1 shows,
this number varied substantially between countries, with 40% or more for Greece, Spain and
Portugal and less than 18% for The Netherlands, Denmark and Bulgaria.
Table 5.2 presents the results of the logistic multilevel analyses, showing significant
variation between countries and between practices. In model 1, it appeared that women
and elderly people have a lower chance of visiting an ED. Self-rated health was strongly and
negatively associated with ED visits. The difference between those in very good health and
those who qualified their health as poor was substantial (odds ratio (OR) 4.20). The lower
the patient’s educational level, the higher the chance of ED attendance. First- and secondgeneration migrants were more likely to visit the ED than native patients. These effects
remained statistically significant after adding other explanatory variables (models 2–4).
In the next step, we added variables about patient behavior. All of these had a positive
relationship with ED attendance. Patients who were more likely to seek care, visited the
ED more often (OR 1.12). Postponing care, for financial reasons or transport reasons,
significantly increased the chance of ED attendance (OR 2.05 and 2.05, respectively). The
number of primary care visits was also positively related with ED visiting; the more visits, the
higher the chance that an ED visit also took place. Again, these effects remained significant
after adding other explanatory variables.
In model 3, we added the access variables. Two negative items (indicating problems) showed
significant relationships with increased chances of ED visiting; those whose opening hours
of the general practice are too restricted and those who think the practice is too far, visit
the ED more often (OR 1.17 and 1.19, respectively). Those who report that they can get a
home visit when needed have a smaller chance of visiting the ED (OR 0.89). Patients who
said that it is difficult to reach GPs outside office hours had a somewhat higher chance of
ED attendance (OR 1.09). However, whether practices have organized out-of-hours services
was not associated with patient’s chance to visit the ED.
The final model (4) also shows variables referring to the continuity of the doctor–patient
relationship. Having a regular doctor decreased the chance of ED visiting slightly, but not
at a statistically significant level. Having a regular doctor who knows about the patient’s
medical background and living situation, however, is significantly related to a lower chance
of ED visiting (OR 0.90).
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Even after adding several variables with significant effects on the individual and practice
level, the variance components (shown at the bottom of the table) hardly changed. This
indicates that differences between countries and between practices remained largely
unexplained.
Reasons for visiting ED
The most common, and probably the most obvious, reason to visit an ED was that patients
thought they had something GPs do not treat (Table 3). It is, however, the main reason in
only 34% of the cases. The second most important reason was that there was no GP available;
over a quarter (26%) of the cases. Percentages varied from just under 8% in Denmark to
almost 74% in Slovakia. The third reason was that the patient expected a shorter waiting
time at the ED. In most countries, this is highly unlikely and percentages were usually very
low (<5%). Nevertheless, a few countries had relatively high percentages: Turkey (20%)
and Finland (18%). The reason that the ED was more convenient to reach was frequently
mentioned in Cyprus (21%) and Iceland (11%). Less than 5% expected the care to be better at
the ED; here Greece scored relatively high (16%). In most countries, financial reasons hardly
played a role, although relatively high percentage of 17% was found in Cyprus.
Figure 5.1 Percentage of patients who visited a hospital ED in the previous year by country
Spain
Portugal
Greece
Turkey
Can ada
Estonia
Slovakia
Finland
Luxembourg
Ireland
Hungary
Sweden
Slovenia
Malta
Australi a
Lithuania
Iceland
Average
Italy
Switzerland
England
Belgium
Germany
Austria
New-Zealand
Latvi a
Czech Republic
Cyprus
Norway
Poland
FYR Macedonia
Romania
Denmark
Netherlands
Bulgaria
0%

10%

20%

30%

40%

50%

0.92

0.19

2.17
4.28
2.40

Fair

Poor

Missing

1.40
1.50

Low

Missing
1.13
1.15
1.76

1 generation

Missing

2.02

1.12

1.87

1.12

1.13

1.39

1.32

1.13

1.99

2.54

1.58

1.19

0.83

0.88

0.90

0.13

2.05

2.76

1.23

1.25

1.77

1.48

1.22

3.08

4.66

2.32

1.46

1.36

0.97

0.93

0,22

Transport problems

1.12

1.07

1.03

1.27

1.32

1.11

1.87

3.92

2.03

1.29

0.49

0.89

0.91

0.17

OR

1.79

1.78

1.07

1.17

1.04

1.02

1.17

1.25

1.08

1.54

2.32

1.47

1.12

0.49

0.85

0.89

0.11

95CI

2.27

2.35

1.18

3.00

1.21

1.25

1.65

1.39

1.19

2.57

2.78

1.70

1.27

1.42

0.92

0.91

0.15

Model 2:
Patient behavior

Financial reasons

Postponed care

Propensity to seek care

st

2nd generation

Ethnicity (ref=native)

1.16

Middle

Education (ref= high)

1.37

Good

Self-rated Health (ref=very good)

0.82

0.43

0.93

0.33

Missing

0.38

Female

Gender (ref = male)

Age/10

Constant

95CI

OR

OR

95CI

Model 1:
Patient characteristics

Model 0

1.91

1.92

1.12

2.01

1.11

1.11

1.37

1.33

1.14

1.99

2.46

1.56

1.19

0.80

0.88

0.90

0.14

OR

Model 3:
Access

1.69

1.67

1.06

1.24

1.03

1.01

1.15

1.25

1.09

1.53

2.24

1.45

1.11

0.46

0.85

0.89

0.11

95CI

2.16

2.21

1.18

3.25

1.19

1.23

1.62

1.40

1.20

2.57

2.69

1.68

1.27

1.37

0.92

0.91

0.16

1.91

1.92

1.12

2.00

1.10

1.12

1.36

1.33

1.15

1.95

2.45

1.56

1.19

0.79

0.88

0.90

0.15

OR

Model 4:
Continuity

1.69

1.67

1.07

1.23

1.02

1.01

1.15

1.25

1.09

1.50

2.24

1.45

1.11

0.46

0.85

0.89

0.12

95CI

2.16

2.20

1.18

3.23

1.19

1.23

1.62

1.40

1.20

2.52

2.69

1.68

1.27

1.36

0.92

0.92

0.18

Table 5.2 Effects of patient characteristics, patient behavior, access to primary care and continuity on the likelihood of visiting hospital emergency
departments. (Results of logistic multilevel analyses) (continued)
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2.25
3.54
2.01

5 or more visits

Missing

1.19

0.82

Missing

0.97
1.02
1.27

Only during weekends

Always

Missing

1.07
0.96
1.02

Suburbs or small town

Urban-rural or rural

Missing

Urbanization (ref= big city)

1.00

Only during weekdays

PC access outside office (ref=never)

1.09

Difficult

Difficult to get ooh-care (ref=easy)

0.89

Practice to far

2.01

3.55

2.24

1.42

Home visit when needed

2.26

3.80

2.39

1.52

OR

1.17

1.79

3.30

2.12

1.34

95CI

Model 3:
Access

Open hours are too restricted

Access to PC

1.42

2-4 visits

OR

Model 2:
Patient behavior

1 visit

PC contacts (ref= no visits)

95CI

OR

OR

95CI

Model 1:
Patient characteristics

Model 0

0.80

0.90

1.01

1.03

0.96

0.88

0.89

0.78

1.04

1.12

0.85

1.11

1.78

3.31

2.10

1.33

95CI

1.29

1.02

1.14

1.57

1.08

1.07

1.11

0.86

1.15

1.27

0.93

1.23

2.26

3.81

2.38

1.51

1.02

0.96

1.07

1.27

1.02

0.97

1.00

0.82

1.09

1.19

0.89

1.17

1.99

3.57

2.25

1.42

OR

Model 4:
Continuity

0.80

0.90

1.01

1.02

0.96

0.88

0.89

0.78

1.04

1.12

0.85

1.11

1.76

3.32

2.11

1.33

95CI

1.29

1.03

1.14

1.57

1.08

1.07

1.11

0.86

1.15

1.27

0.94

1.23

2.24

3.83

2.39

1.52

Table 5.2 Effects of patient characteristics, patient behavior, access to primary care and continuity on the likelihood of visiting hospital emergency
departments. (Results of logistic multilevel analyses) (continued)
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59672

Bold=p<0.05; OR= odds ratio; 95CI=95% confidence interfal ; SE=standard error; ref=reference category;

59963

7005

34

6816
58171

58171

34

0.277

6816

34

0.016

60991

0.040

N: Patient

7005

34

0.276

7005

0.160

34

0.016

N: GP

0.043

N: Country

0.283

0.159

0.015

0.264

Variance: practice (SE)

0.277

0.137

Variance: Country (SE)
0.014

0.90

OR

0.90

0.170

95CI

own doctor who knows medical
background and living conditions
0.037

OR

Model 4:
Continuity

own doctor who knows medical
background

0.147

95CI

Model 3:
Access

0.91

0.034

OR

Model 2:
Patient behavior

Patient has ‘own’ doctor

No regular doctor (ref)

Continuity doctor-patient relation

95CI

OR

OR

95CI

Model 1:
Patient characteristics

Model 0

0.016

0.040

0.83

0.82

0.83

95CI

0.97

0.97

1.00

Table 5.2 Effects of patient characteristics, patient behavior, access to primary care and continuity on the likelihood of visiting hospital emergency
departments. (Results of logistic multilevel analyses) (continued)
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Table 5.3 Reasons for ED visits
Country

% I had something GPs do
not treat

% GP not
available

% financial
reason

% expected
shorter waiting time

% ED delivers better
care

% more
convenient
to reach

Australia

25.5

23.8

2.1

5.9

3.5

7.6

Austria

36.8

18.7

0**

2.0

9.0

10.5

Belgium

45.5

10.7

2.0

5.5

3.6

7.7

Bulgaria

32.0

34.2

8.6

8.0

5.8

8.3

Canada

65.9*

25.7

0.2

4.9

1.3

4.2

Cyprus

42.1

24.3

17.1*

8.6

12.1

21.4*

Czech Republic

33.0

51.9

1.1

2.7

0.7**

2.9

Denmark

24.7

7.8**

0.6

2.2

1.3

5.0

Estonia

43.4

31.0

0.7

3.1

3.1

6.4

Finland

22.2

16.6

0.7

17.8

1.9

3.7

Germany

30.1

29.0

0**

2.7

7.3

7.1

Greece

45.6

14.7

8.4

0.8**

15.5*

8.3

Hungary

48.5

22.3

5.9

5.8

3.0

7.1

Iceland

37.7

16.2

1.5

7.4

2.0

11.3

Ireland

45.5

15.5

2.0

5.0

3.6

2.2

Italy

44.9

23.3

1.3

4.0

5.3

2.8

Latvia

37.1

22.2

9.9

11.7

3.1

7.6

Lithuania

44.7

21.8

0.9

7.5

4.7

8.6

Luxembourg

41.2

23.1

0**

2.5

2.1

5.0

FYR Macedonia

17.7

25.2

2.8

3.9

1.2

4.7

Malta

42.9

16.5

9.3

3.8

3.8

2.2

Netherlands

21.1

28.7

0**

3.1

2.4

3.7

New-Zealand

24.4

19.5

9.1

4.2

4.9

7.3

Norway

11.9**

41.5

0**

5.5

1.8

5.5

Poland

56.1

17.9

0.9

2.3

3.5

1.6

Portugal

30.0

30.6

0**

4.6

3.6

7.4

Romania

58.2

14.9

1.8

1.0

2.3

5.3

Slovakia

12.2

73.6*

0.4

4.6

1.0

4.4

Slovenia

26.6

41.6

0.9

2.4

4.0

9.9

Spain

40.9

23.6

0.8

9.7

6.3

6.6

Sweden

26.5

31.9

0.4

3.1

3.1

3.1

Switzerland

25.4

25.4

0.2

6.0

4.8

9.4

Turkey

20.5

25.9

2.7

20.8*

5.6

5.0

England

38.7

20.7

0.3

3.1

2.5

1.2**

* Highest value in column **Lowest value in column
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Discussion
Our first question was related to differences in the occurrence of ED visiting. We found
substantial differences ranging from over 40% in Greece, Spain and Portugal and just under
18% in The Netherlands, Bulgaria and Denmark.
Is a higher use of ED departments correlated with more difficult access to primary care?
We tested two hypotheses concerning accessibility. First, we expected that fewer access
barriers to primary care were associated with a lower chance of attending EDs (hypothesis
1). The results were in line with this expectation and suggest that good accessible primary
care helps reducing ED visits; opening hours, the nearness of a general practice and home
visiting all show effects in the expected direction. Moreover, people who think it is easy
to get primary care during out-of-office hours less often visited EDs, which confirmed
hypothesis 2. This relationship was previously found for the USA.27 Ismail et al.20 reviewed
the evidence on primary care service interventions to reduce inappropriate ED attendance
and concluded that this evidence is limited for most interventions. An important difference
with our study, however, is that most of our variables reflect the view of patients rather
than the objective situation. This may be a limitation, although it is very likely that perceived
accessibility is even more important than the objective situation.
With regard to the third question, our results showed, as expected (hypothesis 3), that a
more continuous patient–doctor relationship, meaning that patients have a regular primary
doctor who knows about their living situation and medical background, showed a significant
negative relationship with ED attendance. Comparable results were previously found in two
Canadian studies.28,29 Although explanations for this relationship cannot be derived from
this cross sectional study, this finding seems to confirm the value of a traditional corner
stone of family practice.
To what extent can these differences be explained by patients’ health care-seeking behavior?
As expected (hypothesis 4), postponing care both for financial reasons and for transport
reasons was associated with a higher chance of ED attendance. An explanation for this may
be that some people wait too long to seek medical help as a consequence of which their
condition deteriorates. We are not aware of other studies showing this relationship. People’s
propensity to seek care for urgent complaints also showed a significant relationship with ED
attendance, however, this relationship was in contrast with our expectation (hypothesis 5);
a stronger propensity to seek care was associated with more ED attendance. These findings
seem contradictory. An explanation may lie in the fact that for measuring propensity,
people were asked about their ideas about seeking care, rather than the actual behavior.
Also people who think it is important to seek care, may postpone it for other reasons.
Several background variables on patient level showed significant relationships with ED
attendance. The lower educated groups significantly more often visited EDs. Education is
strongly related to the social economic status of patients and the relationship between ED
attendance and social economic status has been reported before.2,5 Also after correction
for self-rated health, this relationship hardly changed. ED visiting is strongly related with
health-related characteristics of patients: people with relatively worse health conditions
are much more likely to attend EDs. Female sex and age were negatively related with ED
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visiting. An explanation may be that men and younger people show more risky behavior,
e.g. in traffic, doing work around the house or contact sports.30–32
Reasons for ED visiting vary between countries. The majority of patients go to the ED
because they have something that GPs do not treat. This is of course a very legitimate
reason for ED attendance. Other reasons may point into the direction of possible solutions
for overcrowding and inappropriate attendance. In many countries the reason that there
was no GP available was frequently mentioned. The differences between countries, varying
from 7.8% to 73.6%, may reflect availability of primary care services. Since the numbers are
based on the answers of patients, this may also reflect the patients’ awareness of how
to get primary care during out-of-office hours. Some reasons appear to be very country
specific: financial reasons were never mentioned in some countries, but by 17.1% in Cyprus.
Waiting times at EDs can be very long in most countries, so it seems quite unlikely that a
shorter waiting time is a reason to visit an ED instead of a primary care facility. In Turkey,
however, this was mentioned as a reason by >20% and in Finland by 17%. Only few people
thought that the ED provides better care, but Greece and Cyprus show higher scores (15.5
and 12.1%). A remarkable high number of Cypriot patients said that the ED is easier to reach.
The somewhat extreme scores found for Cyprus require some additional study to find out
whether there are country-specific explanations. The international comparisons reported
in this study are mainly descriptive. However,behind the differences that we found there
are many country-specific stories to tell. Subsequent research, using more country-specific
characteristics would be necessary to gain more insight in these differences.
Limitations
A limitation of our study is that the patients got their questionnaires after visiting the GP. This
means that those who may experience serious access problems have lower or sometimes
no chance to be included in the study. This also applies to people in good health that seldom
visit doctors. Nevertheless, we still found significant effects for access problems. If the
selection bias affected our results, this implies an underestimating of access problems.

Conclusions

A traditional corner stone of family practice, the longitudinal doctor–patient relationship,
is still valuable and seems helpful to prevent ED attendance is many cases. In general, wellaccessible and continuous primary care seems to be able to reduce ED use.
ED visiting differs between countries and between social and demographic categories,
often to the disadvantage of underprivileged people, such as lower educated groups, ethnic
minorities and people with a worse health condition. Possibilities to reduce ED attendance
vary between countries. In several countries it may be worthwhile to invest in better access
to out-of-hours primary care services or to eliminate factors that hamper people to use
them (e.g. for financial reasons or traveling).
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Abstract
Background
Some people have a lower threshold to seek care for certain symptoms than others. This
study aims to investigate what factors are associated with patients’ propensity to seek care.
In addition, this study explores whether patients’ propensity to seek care is associated with
their actual health care utilization. We hypothesized that higher scores for propensity to
seek care will lead to more general practitioners (GP) consultations, but to lower rates of
avoidable hospitalization.
Methods
Propensity to seek care and GP utilization were measured by the Patient Experience
Questionnaire of the QUALICOPC study, a survey among 61,931 patients that recently visited
GP services in 34 countries. Propensity to seek care was estimated by two questions: one
question focused on health care seeking behavior for serious symptoms and the other
question focused minor complaints. Data on country level rates of avoidable hospitalization
for CHF, COPD, asthma and diabetes were obtained from the OECD health care quality
indicators project.
Results
Beside patient characteristics, various organizational factors, such as better accessible and
continuous primary care, and better experienced communication between patient and GPs
was associated with a higher propensity to seek care for both severe and minor complaints.
A higher propensity to seek care was associated with a slightly higher health care utilization
in terms of GP visits, with no differences between the severity of the experienced
symptoms (OR 1.08 for severe complaints and OR 1.05 for minor complaints). At country
level, no association was found between propensity to seek care and rates of avoidable
hospitalization for CHF, COPD, asthma and diabetes, possibly due to low statistical power
at country level.
Conclusions
The organization of primary care and patients’ perceived communication with their GP
were found to be highly correlated with patients’ decision to seek health care for minor or
severe complaints, suggesting that characteristics of healthcare systems directly influence
patients’ care seeking behavior, potentially leading to overuse or underuse of health
services. However, we also observed that patients’ propensity to seek care is only weakly
associated with more GP use.
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Background
Insight into drivers of health care seeking behavior and their effects on health care utilization
may contribute to the design of more efficient and cost effective healthcare systems.
Undoubtedly, people respond differently to symptoms and they vary in utilization of care.
Some will have a higher tendency to seek care while others will tend to delay seeking help.
On the one hand, a high propensity to seek care can result into early monitoring of diseases
and deterioration might be prevented. On the other hand, a high propensity to seek care
can also lead to unnecessary use or overuse of GP services, especially when there is a high
propensity to seek care for non-urgent complaints.
The decision to seek care results from a mix of cultural, social, economic, geographical and
organizational determinants.1, 2 For example, women are assumed to consult the general
practitioner (GP) more often than men.3–5 A common explanation for this difference is
that women have a higher propensity to seek care because they have a lower threshold to
admit illness.6 Research on the association between ethnicity and socio-economic factors
and health care seeking behavior shows mixed results.7, 8 Less attention has been given to
the influence of healthcare organization and a country’s healthcare system in general. For
instance, in countries with less accessible primary care systems, people might delay seeking
care because of access barriers or make inappropriate use of hospital resources.
To study why people do or do not use care, Andersen created a widely used behavioral
model of health care utilization.9, 10 The model helps to structure determinants of health
care utilization into three main categories: population characteristics, external environment
and healthcare systems. The population characteristics can be predisposing, enabling or
expressing needs. Predisposing factors, such as demographics, social structure or beliefs,
influence people’s attitudes towards illness and care. Enabling factors, such as individual’s
income, insurance status, or accessibility, reflect the availability of health care services.
If health care services are not available or not within reach, health care seeking behavior
might be affected. Lastly, there must be a certain need for care in order to seek for it. So,
patients must perceive a need for care, they have to respond to this need and the patient’s
environment must enable the search for care. Andersen’s model also acknowledges the role
of societal determinants, such as political and economic factors, as well as health system
factors, such as resources and organization, on health care utilization. Based on this model
of health care utilization, the first aim of this study is to get more insight into the different
factors underlying individuals’ propensity to seek care using a multi-country cross-sectional
study.
The second aim of this study is to research how patients’ propensity to seek care relates
to health care utilization. It is hypothesized that patients with a higher propensity to seek
care tend to visit their GP more often. It is expected that countries with a population with
a higher propensity to seek care, have lower rates of avoidable hospitalizations for chronic
diseases. It has been argued that chronically ill patients who seek care at an earlier stage
of their disease can be monitored better and that exacerbation of their disease can be
reduced, which may result in lower risk of potentially avoidable hospital admission. The
conditions for which a hospitalization can be potentially avoided are often referred to as
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ambulatory care sensitive conditions (ACSC) and include diabetes and asthma.11, 12 This study
investigates the association between the propensity to seek care and the number of GP
visits on patient level and the association between a population’s propensity to seek care
and rates of avoidable hospitalization at country level.

Methods
Data collection
Data were collected within the QUALICOPC study (Quality and Costs of Primary Care in
Europe), in which surveys were held among GPs and patients in 31 European countries
(EU 27–except for France-, and FYR Macedonia, Iceland, Norway, Switzerland and Turkey)
and 3 non-European countries (Australia, Canada, New Zealand). In each country, we
aimed to get a nationally representative sample of GPs (target: n = 220; Cyprus, Iceland,
Luxembourg and Malta n = 80) to fill out the questionnaires. Random sampling was used
to select practitioners in countries where national registers of practitioners were available.
In countries with only regional registers, random samples were drawn from regions that
represent the national setting. If only lists of facilities in a country existed a random selection
of these lists was made. Per practice or health center, one GP was eligible for participation.
Information on participation rates can be found elsewhere.13 Ethical approval was acquired
in accordance with the legal requirements in each of the 34 countries. An overview of the
concerned ethics committees are provided in additional file 6.1. Written informed consents
from participants were also acquired in accordance with the legal requirements in each
of the countries. Both GP and patient surveys were filled out anonymously. In nearly all
countries, trained fieldworkers visited the participating GP practices to collect patient
data using paper surveys. Fieldworkers were instructed to consecutively invite patients of
18 years or older, who had had a face-to-face consultation with the GP, to complete the
questionnaire until 10 patient surveys were collected. Nine out of ten patients completed the
questionnaire about their experiences in the consultation that had just occurred. The tenth
patient filled out the questionnaire about patient’s values in primary care. In addition, each
trained fieldworker filled out a short questionnaire about the practice facility, like access to
the practice for disabled. A unique practice identification number links GP responses to the
responses of 10 of his or her patients and the fieldworker survey, allowing for multi-level
analyses of the data. Data collection took place between October 2011 and December 2013.
The GP questionnaire was filled in by 7,183 GPs and the patient experiences questionnaire
by 61,931. Details about the sampling procedures and questionnaire development were
published elsewhere.14, 15
Propensity to seek care measure
The propensity to seek care was estimated by two questions of the patient experience
questionnaire (Table 6.1). One question focused on health care seeking behavior for
serious symptoms while the other question focused on expected benefits from the visit to
the GP for minor complaints. Both questions were derived from existing questionnaires.16,17
Scale scores were created using the ecometrics approach in which multilevel analyses
are used to construct a contextual variable at a higher-level unit based on several related
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individual variables. This approach takes into account the differences in the number of
respondents on which the estimation is based, individual differences in response to certain
items, and for dependency among the items that measure the latent variable.18 Scales
were created both on country level, excluding patient and practice variation, as well as on
patient level. A higher score on the scales indicates a higher propensity to seek care. Scales
were created using MLwiN and ranged from 0 to 10. On patient level, the reliability scores
were good, with a score of 0.73 for the scale on severe complaints and 0.95 for the scale on
propensity to seek care for minor complaints. The reliability score of the scales on country
level were low with a score of 0.59 for the scale on severe complaints and 0.69 for the scale
on propensity to seek care for minor complaints. Scales were weakly correlated on country
level (r = 0.35; p <0.05) or patient level (r = 0.28; p <0.05).

Predictors for propensity to seek care
Analyses of the association between factors derived from Andersens’ model and of
propensity to seek care were performed using linear multilevel analyses with three levels
(patient, GP practice and country). These analyses were done using STATA 13. Both scales are
negatively skewed, however residuals and random effects are normally distributed hence
transformation was not necessary. The potential predictors were included in the model
step-by-step. The final model is presented in this article; the other models are presented
in additional file 6.2. Population characteristics were derived from the QUALICOPC study,
while economic and health system factors originated from secondary databases.
Table 6.1 Scales based on two questions
Propensity to seek care (severe complaints)
How important would it be for you to see a doctor if you had…?
• Weight loss of more than 2 kilograms in a month when not dieting
• Shortness of breath with light exercise or light work
• Chest pain when exercising
• Loss of consciousness, fainting or passing out
• Headache for more than one day
• Abdominal pain for more than one day
• Severe worries for more than a month
Answering categories: “extremely important, rather important, somewhat important, and not
important”.
Propensity to seek care (minor complaints)
Do you expect to benefit from a GP visit for…?
• Stomach problems
• Shoulder and neck pain
• Feeling nervous
• Diarrhea
• Sore throat
• Headache
• Feeling tired
• Flu
• Feeling nauseous
Answering categories were: yes, no
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Patients need for health care was determined by self-rated health, measured in four
categories varying from very good to poor. The following predisposing patient
characteristics were included in the analyses: age, gender, educational attainment and
ethnicity. Patients’ ethnic background was determined by the place of birth of the patient
and the mother. Patients were considered ‘native’ if both or only the mother was born in
the country. If the patient was born in the country but the mother in a foreign one, the
patient was considered a ‘second generation migrant’. When both the patient and mother
were born in another country, the patient was considered a ‘first generation migrant’. The
educational attainment of patients was categorized into ‘high’ (post-secondary or higher),
‘middle’ (upper secondary education) and ‘low’ (no education, (pre)primary or lower
secondary education).
Income, urbanization, and scales on accessibility, continuity and experienced doctor patient
communication were included as enabling factors. Household income was categorized as
‘below national average’, ‘around average’ or ‘above average’. Urbanization was measured
at practice level: ‘big (inner) city’, ‘suburb or town’, ‘urban–rural or rural’. The access-scale
was composed of five items about patients’ experience with access barriers, i.e.: opening
hours are too restricted, no home visit when needed, practice is too far, had to wait long
to speak to someone when calling, and patients do not know how to get out-of-hours
services. Longitudinal continuity of care was composed of the following items: patient has
own doctor, doctor knows about patient’s medical background and doctor knows about
patient’s living situation. The patient- doctor communication scale included the following
aspects: doctor was polite, listened carefully, looked at me, asked questions about my
health problem and I could understand what the doctor explained. A higher score on the
scales indicates better access, better doctor-patient communication and more longitudinal
continuity. Scales were created with the ecometric approach.
Countries GDP (PPP) per capita and type of healthcare system were included in the final
model.19, 20 Three types of healthcare system were identified: National Health Service (NHS),
Social Security based system (SHI) or transitional. Transitional healthcare systems are
situated in Eastern European where the system is in transition from a Soviet Union system
to a social security-based system.19
Health care utilization
The association between the number of contacts with the GP in the past six months and
propensity to seek care was evaluated using logistic multilevel analyses with adjustment
for gender, age and presence of a chronic disease. The number of contacts with the GP was
measured in the patient experience survey by 4 categories: “this consult was the first in the
past 6 months” , “once before this visit” , “2 to 4 times before this visit” , “5 times or more
before this visit”. For the analyses the measure was dichotomized into: ‘0–1 visit before this
one’ and ‘at least two visits before this one’.
For the analyses on the association between propensity to seek care and avoidable
hospitalization rates, a negative binominal model was used whereby incidence rate ratios
(IRR) were calculated. Rates of avoidable hospitalization for four chronic conditions, asthma,
COPD, congestive heart failure (CHF) and diabetes (uncontrolled diabetes, long-term
complications and short-term complications), were obtained from the OECD health care
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quality indicators.21 Data on avoidable hospitalization for England were obtained separately
from NHS England; the data had been collected in accordance with the definition of the
OECD health care quality indicator data collection of 2012–2013. All hospitalization rates
were at country level and age-sex standardized per 100.000 population.
Researching the relationship between propensity to seek care and avoidable hospitalization
on country level has some methodological considerations. Since data linkage on the
individual level was not possible, this part of the analyses could only be carried out on
aggregated (country) level. As a consequence, the number of cases is relatively small (18–24
countries) leading to a low statistical power. Because of this limitation, both significance
levels of 0.05 and 0.10 are presented in the results. The results emerging from the analyses
are to be regarded as indicative and more research might be needed to confirm the results.
Analyses were controlled for hospital bed supply and disease prevalence. Analyses on COPD
hospital admission were also controlled for countries’ smoking prevalence. All control
variables were derived from secondary databases.21–23 Additional file 6.3 gives a description
of the variables including descriptive statistics, countries per variable and sources of all
included variables.

Results
Variation in propensity to seek care between countries
Of the 61,931 patients who participated in the survey, 96.8% answered the questions about
propensity to seek care. For severe complaints, having chest pain when exercising (87.1%)
or loss of consciousness (94.7%), was most frequently agreed on that a doctor’s visit
was necessary. Half of the patients indicated it was important to see a doctor because
of unintended weight loss (50.4%). Variation between countries was found largest for
shortness of breath with light exercise; almost all of the Romanian participants (94.3%) found
it important to see a doctor for this symptom versus 27.3% of the Slovakian participants. The
scale created for severe complaints had a mean score of 7.6 with a range of 2.9 till 9.6.
Regarding minor complaints, patients expected to benefit most from visiting the GP for
stomach problems (89%) and least for nervous feelings (58%). Expecting to benefit from GP
visit for feeling nervous varies highly between countries. While 17% of the Slovakian patients
expect to benefit from visiting the GP, this was true for 85% of the Macedonian patients. The
mean score on the scale for propensity to seek care for minor complaints was 8.2, ranging
between 0.4 and 9.9.
Figures 6.1 and 6.2 present the variation between countries in propensity to seek care for
severe and minor complaints respectively. The scale for propensity for minor complaints
shows a wider variation than the scale for severe complaints. Interestingly, Denmark has
the lowest score on severe complaints but one of the highest scores on minor complaints.
For England, the opposite is the case. FYR Macedonia, Malta and Romania score high on
both scales, while Sweden is scoring relatively low on both scales.
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Determinants for health care seeking behavior
Separate analyses were performed for severe complaints and minor complaints (Table 6.2).
The final model of the multilevel analyses on severe complaints included 55937 patients in
6784 GP practices in 34 countries. Adding new variables in the analyses hardly changed the
effect sizes.
For severe complaints, a higher need for care in terms of poorer self-rated health was
associated with higher propensity to seek care compared to those with lower need.
Furthermore, several predisposing factors were significantly associated with higher
propensity to seek care: female patients, older patients and first generation migrants tend
to have higher scores on the propensity scale, although, the effects are small (β 0.05, β
0.06 and β 0.07 respectively on a scale of 0 to 10). Of the enabling factors, experiencing
better access, better communication with the doctor and a higher continuity are strongly
associated with having higher propensity to seek care. Especially patients experiencing high
continuity with their primary care provider (having an ‘own’ doctor who knows something
about their medical background and living situation), have a higher propensity to seek
care (β 0.37, 95% CI 0.32–0.41). Patients in countries with a social security based healthcare
system tend to have a higher propensity to seek care for severe complaints.
For minor complaints, multilevel analyses showed that the poorer a patient’s health, the
higher the propensity to seek care was. Yet, the magnitude of the effect was small with a β
0.19 (95% CI 0.11–0.26) for patients with poor self-rated health compared to those with very
good self- rated health. Female patients have higher propensity to seek care, although the
effect is small (β 0.14; 95% CI 0.11–0.17). Patients with a high educational attainment have a
lower propensity to seek care compared to those with lower education. Other predisposing
factors were not associated. The more accessible the GP, the higher the propensity to seek
care for minor complaints. Patients who experience the communication with the doctor
as good or experience a high degree of continuity also have higher propensity to seek
care. Neither the type of healthcare system nor economic factors affected the patients’
propensity to seek care for minor complaints.
Remarkably, in both analyses of severe and minor complaints, even after adding several
variables with significant effects, the explained variance remained more of less the same on
all levels. For propensity to seek care for severe complaints, the intraclass correlation (ICC)
of the final model is 0.17 at GP practice level and 0.12 on country level compared to an ICC of
0.16 at GP practice level and 0.15 on country level in the empty model. For minor complaints
this is 0.18 on GP practice level and 0.13 on country level in the final model compared to an
ICC of 0.17 at GP practice level and 0.15 on country level in the empty model.
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Scale score propensity to seek care
for severe complains

Figure 6.1 Variation between countries in propensity to seek care: Severe complaints
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Figure 6.2 Variation between countries in propensity to seek care: Minor complaints
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Table 6.2 Results of multilevel analyses to determine which factors are associated with propensity to
seek care (continued)
Final models

Mean (SD)
or %

Intercept

‘Minor’ complaints
(scale 0-10)

‘Severe’ complaints
(scale 0-10)
β

LB

UB

β

LB

UB

7.69‡

7.35

8.03

8.33‡

7.66

9.00

Need factor
General health
- Very good (ref)

14.3%

- Good

46.2%

0.01

-0.01

0.04

0.10‡

0.05

0.15

- Fair

30.7%

0.03

-0.001

0.06

0.15‡

0.10

0.21

- Poor

8.8%

0.10‡

0.06

0.14

0.19‡

0.11

0.26

51 (17.4)

0.06‡

0.05

0.07

0.01

-0.004

0.02

61.1%

0.05‡

0.03

0.06

0.14‡

0.11

0.17

Predisposing factors
Age/10*
Sex
- Female
Ethnicity
- Native(ref)

87.6%

- Second generation

4.3%

0.004

-0.04

0.05

-0.06

-0.14

0.02

- First generation

8.1%

0.07‡

0.03

0.10

0.04

-0.02

0.10

Educational attainment
- Low (ref)

28.0%

- Middle

38.4%

0.01

-0.02

0.03

-0.02

-0.07

0.02

- High

33.6%

-0.03

-0.05

0.001

-0.09‡

-0.14

0.04

Enabling factors
Household income
- Below average (ref)

30.7%

- Around average

57.0%

0.02

-0.003

0.04

0.04

-0.002

0.07

- Above average

12.3%

0.03

-0.002

0.06

-0.06†

-0.12

0.001

Urbanization
- Big city (ref)

32,0%

- Suburbs, Town

34.6%

-0.005

-0.04

0.03

-0.01

-0.08

0.05

- Urban-rural, Rural

33.4%

-0.02

-0.05

0.02

0.03

-0.04

0.10

Access-scale (0-10)*

8.60(0.28)

0.14‡

0.11

0.17

0.35‡

0.30

0.41

Communication-scale (0-10)*

9.52(0.16)

0.11‡

0.06

0.16

0.45‡

0.35

0.55

Continuity-scale (0-10)*

9.33(0.19)

0.37‡

0.32

0.41

0.65‡

0.56

0.73

$33206,35
(12482,87)

-0.02‡

-0.03

-0.01

-0.02

-0.05

0.003

Health system
GDP (ppp) per capita/1000*
Healthcare system
- SHI (ref)

23.5%
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Table 6.2 Results of multilevel analyses to determine which factors are associated with propensity to
seek care (continued)
Final models

Mean (SD)
or %

‘Minor’ complaints
(scale 0-10)

‘Severe’ complaints
(scale 0-10)
β

LB

UB

β

LB

UB

- NHS

44.1%

-0.03

-0.40

0.35

-0.47

-1.20

0.27

- Transitional

32.4%

-0.50†

-0.98

-0.01

-0.24

-1.19

0.71

Variance Country (SE)

0.161

(0.040)

0.617

(0.152)

Variance Practice (SE)

0.221

(0.006)

0.822

(0.021)

Variance Patient (SE)

0.956

(0.006)

3.199

(0.021)

Variance country (ICC)

0.12

0.13

Variance practice (ICC)

0.17

0.18

N (country)

34

34

N( practice)

6784

6785

55937
55417
N (patient)
* Variables are centered around grand mean, † P<0.05 ‡p<0.001
B=beta coefficient, LB= lower limit, UB=upper limit, ICC=intraclass correlation, ref=reference category
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Health care seeking behavior and health care utilization
There was a significant but small positive association between self-reported GP utilization
and the propensity to seek care for both severe and minor complaints. Patients with higher
tendency to seek care for both severe (OR 1.08; 95% CI 1.07–1.10) and minor complaints (OR,
1.05; 95% CI 1.04–1.06) are more likely to have visited the GP at least twice in the past 6
months, when corrected for gender, age, and the presence of a chronic disease.
A higher propensity to seek care was associated with a reduced risk of hospitalization for
uncontrolled diabetes (Table 6.3). In addition, a high propensity for minor complaints was
associated with a reduced risk of hospitalization for asthma. Both results were significant
statistically borderline.
By contrast, a higher propensity to seek care for severe complaints was correlated with a
higher risk for hospitalization for short-term complications of diabetes (IRR 1.69, p <0.05).
Every increase on the scale in propensity to seek care for severe complaints is increasing
the rate of avoidable hospitalization for short-term diabetes complications with a
factor 1.69. It should be noted that in this analysis the country with the lowest score on the
propensity scale (Denmark) and the country with the highest score (Portugal) are only 1.6
point departed from each other on a scale of 0 to 10.

Table 6.3 Results of negative binomial model avoidable hospitalization and minor complaints and severe
complaints
Severe complaints
(scale 0-10)

Minor complaints
(scale 0-10)

IRR

95% CI

IRR

95% CI

Asthma*
(n=19)

0.72

0.37-1.42

0.70†

0.48-1.03

COPD **
(n=18)

0.82

0.53-1.25

0.91

0.75-1.10

Diabetes: Long-term complications* (n=23)

1.34

0.84-2.15

1.07

0.82-1.40

Diabetes: Short-term complications* (n=23)

1.69‡

1.15-2.49

1.11

0.87-1.43

Diabetes: Uncontrolled*
(n=21)

0.53†

0.28-1.01

0.96

0.69-1.33

Congestive heart failure ***
(n=24)

1.12

0.77-1.65

0.99

0.81-1.20

* adjusted for hospital bed supply, disease prevalence; ** adjusted for hospital bed supply, disease
prevalence, smoking prevalence; *** adjusted for hospital bed supply
† P<0.10 ‡p<0.05
IRR= incidence rate ratio
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Discussion
In this study, we found that countries differ in their population propensity to seek care,
although the variation is small. The tendency of patients to seek care for severe complaints
is more equal across countries than patients’ propensity to seek care for minor complaints.
Across all countries, patients acknowledge the importance of visiting a doctor for more
severe complaints.
It has been argued that a patients’ health care seeking behavior is the result of cultural,
social, economic, geographical and organizational determinants, indicating that not only
the patients themselves but also the environment has an impact on patients’ health seeking
choices.1 The present study tried to explain the variation between patients’ propensity to
seek care by using Andersen’s behavioral model of health care utilization that states that
need, predisposing and enabling factors influence patients’ health care utilization. As
expected, patients in more need, measured by self-rated health, have a higher propensity
to seek care for both severe symptoms and minor symptoms. Furthermore, multiple
predisposing factors such as age, gender, ethnicity and educational attainment are
associated with a patient’s propensity to seek care. These results are in line with a previous
study showing that patients aged 65 and over have a higher propensity to seek care.8
However, other research showed that patients’ ethnicity, gender and socio-economic status
were not related to health care seeking behavior in response to clinical vignettes.7 A study
showed that the association between for instance gender and health care seeking behavior
depends on which symptom is researched.3, 24 Our study also showed that the difference
between men and women is smaller for severe complaints than for minor complaints. This
is also the case for several other predisposing factors. Overall, it is clear that there are many
patient characteristics contributing to patients’ decision to seek care.
Most interestingly, patients’ propensity to seek care is highly associated with their
experience with the communication with GPs and the way primary care is organized.
Patients experiencing better access, continuity and communication with the GP show a
higher propensity to seek care. This was especially the case for propensity to seek care
for minor complaints. Propensity to seek care for minor complaints was measured by
asking patients whether they thought to benefit from visiting the GP for several non-urgent
symptoms. Expecting to benefit from a GP depends highly on patients’ perception of the
quality of their GP.
Patients within healthcare systems with accessible and continuous primary care are inclined
to consult the GP earlier, which may lead to earlier detection and timely treatment of
symptoms, and prevent deterioration of illness. However, no access barriers to the GP can
easily lead to unnecessary and overuse of services. Finding the right balance is a challenge.
Looking at the issue of overuse of services, the question rises how patients’ health seeking
behavior affects health care utilization. We hypothesized that higher scores for propensity to
seek care will lead to more GP consultations, but to lower rates of avoidable hospitalization.
The results showed that a higher propensity to seek care is indeed correlated with more
GP consultations, but the effects are small. This was also found in other studies.8,25 Another
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study showed that individuals’ perceptions on inappropriate health services use are unlikely
to have an effect on help-seeking behavior.26 The decision to actually seek care when
experiencing symptoms is influenced by more than only the propensity to seek care.
For most types of avoidable hospitalization, no association was found with countries’
propensity to seek care score. For admission rates for diabetes short-term complications,
results contradicting to our hypotheses were found for country-level propensity to seek
care score for severe complaints. The association implies a 69% increase in risk for avoidable
hospitalization with a higher country level propensity to seek care score. This indicates
that a higher population propensity to seek care for serious complaints is associated with
increased admission rates for short-term complications of diabetes, even when controlled
for hospital bed supply or diabetes prevalence. Two previous studies15,27 on this topic also
showed that propensity to seek care was not significantly associated with ACSCs, while
another study28 found that people in areas with high ACSC admission rates tended to delay
outpatient care longer than in areas with low ACSC admission rates, which is contradicting
to our findings. A literature review showed that strong primary care in terms of adequate
physician supply and long-term relationships between patient and provider lowers the
risk of avoidable hospitalization.29 The current study, however, showed that increased
accessibility and continuity are associated with higher propensity to seek care and that a
higher country level propensity to seek care is not necessarily associated with lower rates of
avoidable hospitalization for asthma, COPD, CHF or diabetes. Although these results should
be approached with caution, they are in line with a previous study in California on a more
detailed level.16
Strengths and limitations
A limitation of our study is that patients received a questionnaire after visiting the GP. By
implication, patients with a low propensity to seek care are less likely to be included in
the survey. This is also the case for people who experience access barriers or for people
in good health. Ultimately, the results of our study are limited to people who actually use
GP services. Still, a major benefit of this survey is that it results in a unique dataset about
experiences of patients and GPs in 34 countries.
Another limitation is that the analyses of avoidable hospital admissions for ACSC were
performed on country level and that not all countries were included. In our case, we would
have liked to perform the analyses on patient level. However, avoidable hospitalizations were
not measured on patient level because the prevalence of avoidable hospitalization is low,
for example the mean prevalence of asthma in the included countries was 49 per 100.000.
An individual level analysis would not be feasible at such international level with any dataset
available. Therefore, we used an aggregated measure on a higher level. Consequences
of performing analyses on country level are that the number of observations was small
whereby there is low statistical power and that the reliability of the propensity to seek care
scales on country level was low. Aggregating the data to such high level has the consequence
that conclusions might be easily be biased by ecological fallacy. These methodological
considerations do not allow us to draw firm conclusions about the relationship between
propensity to seek care and avoidable hospitalization at individual level. Nevertheless, we
think that propensity to seek care measured at individual level is a fair proxy for cultural
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differences in the tendency to seek care at country level. At country level we did not found
the relationship between propensity to seek care and avoidable hospitalizations. Based on
our data we cannot rule out the possibility that at individual level there is a relationship
between propensity to seek care and avoidable hospitalization. To our knowledge this is the
first explorative study attempting to research the association between propensity to seek
care and rates of avoidable hospitalizations for several conditions in such large international
context.

Conclusions
This study shows that the propensity of patients to seek care when having symptoms
varies across countries. Indeed, several patient characteristics correlate with the decision
to seek care. Further, patients’ experiences with the organization of primary care are
highly associated with care seeking behavior. The better patients experience accessibility,
continuity of primary care and the communication with their GP, the higher their tendency
to seek care for both severe and minor complaints. Hence, differences in healthcare systems
have an effect on patients’ decisions to seek or not to seek care and can be of importance
when dealing with underuse or overuse. A higher propensity to seek care leads to a slightly
higher GP use, whilst no association was found for country level propensity to seek care and
avoidable hospitalization for several chronic conditions.
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Appendix 6.1:
Overview of ethics committees within the QUALICOPC project
Country

Ethics committee

Australia

The Australian National University (ANU) Human Research Ethics CommitteeUniversity
of Western Sydney Human Research Ethics Committee; The Royal Australian College of
General Practitioners (RACGP) National Research and Evaluation Ethics Committee.

Austria

Ethics committee of the Medical University of Vienna

Belgium

University Hospital Ghent - Commission for Medical Ethics

Bulgaria

The coordinator sent an official letter to the Ministry of Health which gave consent and
support for the survey. The coordinator confirmed that there is no statutory requirement for ethical approval for this study.

Canada

All procedures were approved by behavioural research ethics boards (BREBs) located at
the institution where each provincial lead investigator was affiliated.

Cyprus

National Bioethical Committee of Cyprus

Czech Republic

General University Hospital linked to the First Faculty of Medicine, Charles University in
Prague

Denmark

The coordinator confirmed that there is no statutory requirement for ethical approval
for this study.

Estonia

The national coordinator consulted with the Ethics Review Committee on Human
Research of the University of Tartu. It was confirmed that there is no statutory requirement for ethical approval for this study.

Finland

The ethical committee of Pirkanmaa Hospital District.

Germany

Ethics Commision of the “Landesärtzenkammer Hessen”.

Greece

Bioethical committees of seventy hospital.

Hungary

National Ethical Committee

Iceland

The Icelandic Bioethics Committee. A national committee under the Ministry of Welfare.

Ireland

Irish College of General Practitioners Research Ethics Committee – National Committee.

Italy

At Local Health Authorities level. Approval was requested from LHA Ethical Committees.

Latvia

Latvian Physicians Association Board of Certification

Lithuania

Kauno Regionus Biomedicininu Tyrimu Etikos Komitetas

Luxembourg

National committee of Research Ethic (CNER) in Luxembourg

FYR Macedonia

Medical Faculty Skopje, R.Macedonia

Malta

University of Malta Research Ethics Committee

Netherlands

The ethics committee of VU Medisch Centrum confirmed via an official letter that the
research is outside the scope of the WMO Act (Medical Research Involving Human
Subjects Act).

New Zealand

Northern regional committee (Northern Y) for the nationally coordinated Health and
Disability Ethics Committees (HDEC).

Norway

The coordinator confirmed that there is no statutory requirement for ethical approval
for this study.

Poland

Bioethics approval of Jagiellonian University
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Overview of ethics committees within the QUALICOPC project
Portugal

Ethical committee of Lisbon and Oporto regions.; the National Commission for Health
Data Safety.

Romania

Scientific Committee of CPSS

Spain

Research Units of Primary Care of the Autonomous Community in the Basque Country.
In all other Autonomous Communities the study was approved at the Healthcare Area
level.

Slovakia

The national coordinator consulted with the Council of the Slovak Society of General
Practice. It was confirmed that there is no statutory requirement for ethical approval for
this study.

Slovenia

National medical ethics committee

Sweden

Regional Research Ethics Committte

Switzerland

Ethical Committee of the University of Lausanne

Turkey

Ethical committee of Kartal Research and Education Hospital in Istanbul

United Kingdom

University of Lincoln School of Health and Social Care Ethics Committee; National Research Ethics Service

Household income

Enabling factors

-high

-middle

Educational attainment
-low (ref)

-first generation

-second generation

- native(ref)

Ethnicity

- female

Sex

Age/10*

Predisposing factors

-poor

-fair

-good

-very good (ref)

General health

Need factor

Intercept

‘Severe’ complaints
(scale 0-10)

7.56‡

B

Model-0

7.40

LB
7.72

UB

0.23‡

0.15‡

0.07‡

7.46‡

B

Model-1

0.20

0.12

0.05

7.30

LB

0.27

017

0.10

7.62

UB

-0.01

0.02

0.05‡

0.01

0.05‡

0.07‡

0.10‡

0.04‡

0.02

7.49

B

Model-2

Appendix 6.2:
Step-by-step results of multilevel regression analyses

-0.03

-0.004

0.01

-0.04

0.03

0.06

0.06

0.01

-0.004

7.32

LB

0.02

0.04

0.08

0.05

0.07

0.07

0.14

0.07

0.05

7.65

UB

-0.03

0.01

0.07‡

0.003

0.05‡

0.06‡

0.10‡

0.03

0.01

7.50‡

B

Model-3

-0.05

-0.02

0.03

-0.04

0.03

0.05

0.07

-0.001

-0.01

7.34

LB

0.001

0.03

0.10

0.05

0.06

0.07

0.14

0.06

0.04

7.67

UB

-0.03

0.01

0.07‡

0.004

0.05‡

0.06‡

0.10‡

0.03

0.01

7.69‡

B

-0.05

-0.02

0.03

-0.04

0.03

0.05

0.06

-0.001

-0.01

7.35

LB

Model-4 (final)

0.001

0.03

0.10

0.05

0.06

0.07

0.14

0.06

0.04

8.03

UB
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0.226

0.991

Variance Practice (SE)

Variance Patient (SE)

60853

7006

34

0.16

0.15

(0.006)

(0.006)

(0.054)
0.987

0.226

0.222

60517

7006

34

0.16

0.15

(0.006)

(0.006)

(0.054)
0.969

0.225

0.224

58729

7005

34

0.16

0.16

(0.006)

(0.006)

(0.054)

* Variables are centered around grand mean, † P<0.05 ‡p<0.001
B=beta coefficient, LB= lower limit, UB=upper limit, ICC=intraclass correlation, ref=reference category

N (patient)

N( practice)

N (country)

ICC practice level

ICC country level

0.221

Variance Country (SE)

Transitional

NHS

SHI (ref)

GDP (ppp) per capita/1000*
Healthcare system

Communication-scale
(0-10)*
Continuity-scale (010)*
Health system

Access-scale (0-10)*

Urban-rural, Rural

Suburbs, Town

Big city (ref)

Urbanization

Above average

Around average

Below average (ref)

0.956

0.221

55937

6784

34

0.16

0.16

(0.006)

(0.006)

(0.055)

0.32

0.224

0.06

0.37‡

0.11

-0.05

-0.04

-0.002

-0.003

0.11‡

0.14‡

0.02

-0.005

0.03

0.02

0.41

0.16

0.17

0.02

0.03

0.06

0.03

0.956

0.221

0.161

-0.50†

-0.03

-0.02‡

0.37‡

0.11‡

0.14‡

-0.02

-0.005

0.03

0.02

55937

6784

34

0.17

0.12

(0.006)

(0.006)

(0.040)

-0.98

-0.40

-0.03

0.32

0.06

0.11

-0.05

-0.04

-0.002

-0.003

-0.01

0.35

-0.01

0.41

0.16

0.17

0.02

0.03

0.06

0.04
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Above average

Around average

Below average (ref)

Household income

Enabling factors

-high

-middle

-low (ref)

Educational attainment

-first generation

-second generation

- native(ref)

Ethnicity

- female

Sex

Age/10*

Predisposing factors

-poor

-fair

-good

-very good (ref)

General health

Need factor

Intercept

‘Minor’ complaints (scale
0-10)

8.19‡

B

Model-0

7.90

LB
8.48

UB

0.26‡

0.24‡

0.15‡

8.02‡

B

Model-1

0.19

0.19

0.11

7.73

LB

0.32

0.29

0.20

8.31

UB

-0.07‡

-0.003

-0.01

-0.08†

0.16‡

0.02‡

0.19‡

0.18‡

0.13‡

7.99‡

B

Model-2

-0.11

-0.04

-0.08

-0.16

0.13

0.01

0.12

0.13

0.08

7.69

LB

-0.02

0.04

0.05

-0.01

0.19

0.03

0.26

0.23

0.17

8.28

UB

-0.06†

0.04

-0.09‡

-0.02

0.04

-0.06

0.14‡

0.01

0.19‡

0.15‡

0.10‡

8.01‡

B

Model-3

-0.12

-0.002

-0.14

-0.07

-0.02

-0.14

0.11

-0.005

0.11

0.10

0.05

7.72

LB

-0.001

0.07

-0.04

0.02

0.10

0.02

0.17

0.02

0.26

0.21

0.15

8.31

UB

-0.06†

0.04

-0.09‡

-0.02

0.04

-0.06

0.14‡

0.01

0.19‡

0.15‡

0.10‡

8.33‡

B

-0.12

-0.002

-0.14

-0.07

-0.02

-0.14

0.11

-0.004

0.11

0.10

0.05

7.66

LB

Model-4 (final)

0.001

0.07

0.04

0.02

0.10

0.02

0.17

0.02

0.26

0.21

0.15

9.00

UB
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0.839

3.322

Variance Practice (SE)

Variance Patient (SE)

60236

7005

34

0.17

0.15

0.020

0.021

0.180
3.311

0.836

0.734

59903

7005

34

0.17

0.15

(0.020)

(0.021)

(0.180)
3.274

0.839

0.745

58156

7005

34

0.17

0.15

(0.020)

(0.021)

(0.183)

* Variables are centered around grand mean, † P<0.05 ‡p<0.001
B=beta coefficient, LB= lower limit, UB=upper limit, ICC=intraclass correlation, ref=reference category

N (patient)

N( practice)

N (country)

Variance practice (ICC)

Variance country (ICC)

0.735

Variance Country (SE)

Transitional

NHS

SHI (ref)

Healthcare system

GDP (ppp) per capita/1000*

Health system

Continuity-scale (0-10)*

Communication-scale (0-10)*

Access-scale (0-10)*

Urban-rural, Rural

Suburbs, Town

Big city (ref)

Urbanization

0.65‡

0.45‡

0.35‡

0.03

-0.02

55417

6785

34

0.17

0.15

3.199

0.822

0.733

0.56

0.35

0.30

-0.04

-0.08

(0.021)

(0.021)

(0.180)

0.73

0.55

0.41

0.10

0.05

3.199

0.822

0.617

-0.24

-0.47

-0.02

0.65‡

0.45‡

0.35‡

0.03

-0.01

55417

6785

34

0.18

0.13

(0.021)

(0.021)

(0.152)

-1.19

-1.20

-0.05

0.56

0.35

0.30

-0.04

-0.08

0.71

0.27

0.003

0.73

0.55

0.41

0.10

0.05
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25

23

23

21
24

COPD admission rate per 100.000
population (age-sex stand.)

Diabetes: Short-term complication
admission rate per 100.000 population
(age-sex stand.)

Diabetes: Long-term complication
admission rate per 100.000 population
(age-sex stand.)

Uncontrolled diabetes admission
rate per 100.000 population (age-sex
stand.)

Congestive heart failure admission
rate per 100.000 population (age-sex
stand.)

Number of hospital beds per 100.000
population

Population aged 15+ with asthma (%)
(age-sex stand.)

Hospital beds

Asthma prevalence

19

25

25

Asthma admission rate per 100.000
population (age-sex stand.)

Avoidable hospitalizations

Independent variables

N

Dependent variables

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
IRL, ITA, LVA, LUX, NLD, POL, PRT, SVK,
SVN, ESP, SWE, ENG

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, LUX, NLD, NOR, POL,
PRT, SVK, SVN, ESP, SWE, CHE, ENG,
AUS, CAN, NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, NLD, NOR, POL, PRT,
SVK, SVN, ESP, SWE, CHE, ENG, AUS,
CAN, NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, NOR, POL, PRT, ESP,
SWE, CHE, ENG, AUS, CAN, NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, NLD, NOR, POL, PRT,
SVN, ESP, SWE, CHE, ENG, AUS, CAN,
NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, NLD, NOR, POL, PRT,
SVN, ESP, SWE, CHE, ENG, AUS, CAN,
NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, LUX, NLD, NOR, POL,
PRT, SVK, SVN, ESP, SWE, CHE, ENG,
AUS, CAN, NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, LUX, NLD, NOR, POL,
PRT, SVK, SVN, ESP, SWE, CHE, ENG,
AUS, CAN, NZL

Included countries

2007-2010

2009-2012

2009-2012

2009-2012

2009-2012

2009-2012

2009-2012

2009-2012

Year

Appendix 6.3:
Description of variables included in negative binomial regression analyses

Eurostat
Statistics
Database

OECD

OECD

OECD

OECD

OECD

OECD

OECD

Source

6.5 (2-11)

4.6 (2.5-8.3)

245.16
(56.5-595.4)

43.2 (7.2-180.7)

87.6 (19.4249.9)

18.3 (7.8-37.5)

209
(70.5-365.0)

48.7
(11.4-150.9)

Mean (range)

3.2

1.7

122.7

40.5

61.4

7.8

82.5

34.1

SD

130 | Chapter 6

Population aged 15+ with COPD (%)
(age-sex stand.)

Population aged 20–79 with
diabetes (%) (age stand.)

population aged 15+ daily smokers (%)

COPD prevalence

Diabetes prevalence

Smoking

18

23

19

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
IRL, ITA, LUX, NLD, POL, PRT, SVK, SVN,
ESP, SWE, ENG

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
ISL, IRL, ITA, LVA, NLD, NOR, POL, PRT,
SVN, ESP, SWE, CHE, ENG, AUS, CAN,
NZL

AUT, BEL, CZE, DNK, FIN, DEU, HUN,
IRL, ITA, LVA, LUX, NLD, POL, PRT, SVK,
SVN, ESP, SWE, ENG

2006-2012

2011

2007-2009

OECD

IDF

Eurostat
Statistics
Database

6.49 (3.2-14.9)

6.5 (3.2-14.9)

20.8 (13.1-31.9)

2.3

2.3

4.5
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Chapter 7
General Discussion
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General discussion
In many countries the solution to healthcare system challenges such as ever increasing
health care costs and changing demands for care, is sought in investing in primary care.
Primary care is assumed to alleviate some of the pressure on the healthcare system by
providing effective care by a generalist at lower costs. In addition, early detection and
treatment of symptoms in a primary care setting can prevent exacerbation of diseases,
which in turn, may lead to lower admission rates in secondary care.
Despite the extensive research on the association between strong primary care and such
avoidable secondary care utilization, the mechanism behind the association is still poorly
understood. First, most research focuses on accessibility and continuity of care. Research
on the dimensions coordination and comprehensiveness of care is insufficient to draw
conclusions. Second, there is a lack of international, especially European research. This
thesis aimed to explore if and in particular how primary care contributes to the reduction of
avoidable secondary care use.
The thesis builds on previous research on the relation between primary care and avoidable
hospitalization, especially the work of Kringos, which was among the first internationally
comparative studies in Europe that confirmed positive effects of primary care on reducing
avoidable hospitalization.1 We extend this research by using data from the QUALICOPC
study in which the strength of primary care is not only measured at macro (country) level
but also includes the meso (practice) and micro (patient) level.
This thesis is divided into three parts, graphically presented in figure 7.1. The first
part of the thesis addresses the development of primary care systems in Europe. The
main objective of this part is to determine how the UK, Germany and the Netherlands
strengthened their primary care system in terms of accessibility, continuity, coordination
and comprehensiveness. The second part addresses the main questions of this thesis
pertaining to the role of primary care in reducing avoidable secondary care. It focuses on
how differences between countries in potential avoidable secondary care utilization can be
attributed to differences in the organization of their primary care system and which factors
provide the most important explanation. The third, and last, part of this thesis examines the
role of patients in this relationship.
This final chapter summarizes and interprets the main findings of this thesis. Next, several
methodological considerations are addressed. Finally, the implications of the findings for
policy, practice, and future research are discussed.
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Figure 7.1 The three parts of the thesis and the linkage of the research questions

Healthcare system

Primary care

Secondary care

Features
- Accessibility
- Continuity
- Comprehensiveness
- Coordination

Features
- Hospital bed supply
- Outcomes:
• Preventable hospital
admissions
• Preventable emergency
department visits

p1
p2

Patient
p3

Main findings
Part 1: Three Western European countries show a positive trend towards stronger primary care
systems, despite experiencing increasing difficulties with maintaining primary care accessibility.
Many countries aim to create primary care systems that incorporate all key elements of
primary care processes, i.e. accessibility, continuity, coordination and comprehensiveness
of services. Chapter 2 showed that the UK, the Netherlands and Germany are Western
European countries that aim to create sustainable and more demand-oriented healthcare
systems with a focus on efficiently organizing primary care services. We concluded that
from 2006 to 2012 these three countries show a trend towards better coordination
and comprehensiveness of care by employing more assisting personnel and by disease
management programs. Informational continuity is partly ensured in the Netherlands
and the UK through IT services. Germany, however, can improve the primary care system
by investing in a better IT system for GP practices. GPs in all three countries experienced
difficulties keeping primary care directly accessible during office hours; out-of-hours care
is well established. Still, apart from accessibility during office hours, we concluded that all
three countries showed developments towards better performing primary care systems.
Subsequently, in all three countries GPs’ satisfaction with the healthcare system has
improved in recent years.
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Part 2: Primary care physician supply and continuity of care appear to be the most important
elements of primary care in reducing avoidable hospitalizations and emergency department
visits. Still, the role of hospital supply in this relationship cannot be ignored.
The second part of this thesis explored the role of primary care in decreasing the rates of
avoidable hospitalizations and ED visits, with a specific focus on those elements of primary
care that affect secondary care use and how this differs between countries.
The systematic literature review, described in chapter 3, was conducted to get an overview
of those characteristics of primary care organization that influence the rates of avoidable
hospitalization for chronic ambulatory care sensitive conditions (ACSCs). On the basis of 49
studies, we concluded that strengthening primary care by increasing primary care physician
supply and enhancing long-term relationships between primary care physicians and
patients may prevent potentially avoidable hospitalizations. This appeared to be even more
important than the organization of primary care delivery; inconsistent results were found
on the effectiveness of various disease management programs in reducing hospitalization
rates. Although some studies conducted research on organizational elements of primary
care other than accessibility and continuity, there is still a gap in knowledge for which no
conclusive evidence was found so far. In addition, 29 of the 49 articles included in the review
were performed in the USA, which makes it hard to apply the conclusions to the European
situation.
The importance of continuity of care found in the literature review was confirmed in chapter
4 that presented the results of a 34-country study on association between features of strong
primary care systems and diabetes-related hospitalizations. Contrary to expectations,
better access to care, broader task profiles for GPs and more medical equipment in general
practice were associated with higher rates of admissions for diabetes. With regard to ED
use, good accessibility to and continuity of primary care seem essential to reduce such
visits, as chapter 5 indicated.
A key finding of chapter 4 is the pulling effect of hospitals. It was shown that hospital bed
supply is strongly associated with avoidable admission rates for uncontrolled diabetes and
long-term complications for diabetes. We therefore concluded that countries with elements
of a strong primary care do not necessarily have lower rates of diabetes-related avoidable
admissions. That is, strong primary care alone may not suffice to reduce hospitalizations for
ACSCs such as diabetes, as long as there remain hospital beds to be filled.
Part 3: Patients with a higher propensity to seek care seek GP care more often; however, no
evidence was found that this leads to lower avoidable hospitalization rates. Patients with a
higher propensity to seek care also attend the emergency department more often.
The third part of this thesis discussed the role of patients in the relationship between primary
care and avoidable secondary care utilization. In chapter 6 we investigated how patients’
propensity to seek care varies between countries and what factors influence the tendency
of patients to seek or not to seek care on the basis of Andersen’s behavioral model of
health care utilization. Patients with higher care needs, measured by lower self-rated health
status, have a higher propensity or lower threshold to seek care. Furthermore, female sex,
older age, non-native ethnicity and lower educational attainment were also associated with
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a higher propensity to seek care. Interestingly, the better patients experience accessibility
and continuity of primary care and the communication with their GP, the higher their
propensity to seek care.
Patients with a higher propensity to seek care visited the GP more often. Nevertheless,
we did not observe that countries where people’s propensity to seek care is high have also
lower rates of avoidable hospitalization. The hypothesis that a higher propensity to seek
care will lead to lower rates of avoidable hospitalizations was not confirmed neither in this
thesis nor in other studies.2, 3
With regard to ED visits, chapter 5 showed that patients with a higher propensity to seek
care were more likely to visit the ED. Several other patient characteristics, such as lower
educational levels and lower self-rated health status, were associated with increased
ED attendance. The same is true for male sex and lower age, probably due to more risky
behaviors.

Interpretation of main findings
It is often hypothesized that by providing sufficient, appropriate and timely primary care
the need for hospitalization for ACSCs or ED attendance can be reduced or even prevented.
Such secondary care use is therefore labeled as potentially avoidable. This thesis however
shows that the relationship between primary care and avoidable secondary care is not as
straightforward as it seems, there is more to it. This section will provide a discussion of the
main findings.
Accessibility of primary care
Chapter 2 showed that, despite the effort that was made to create strong primary care
systems, there are difficulties with keeping primary care accessible. This finding probably
reflects the mounting pressures on GP services due to an increased demand for primary care
services, changing task profiles for GPs and decreased or stagnated health care funding.
While the demand for primary care services has increased through for instance growing
numbers of chronic patients and multimorbidity, the supply of GPs in most European
countries has remained stable or even decreased over the years.4 Two surveys showed
that it is the general population who are experiencing difficulties in accessing the primary
care system rather than chronic patients.5, 6 Interestingly, a 34-country study assessing
the potential areas for improvement of primary care from a patients’ perspective showed
that accessibility of primary care has only a low improvement potential in most European
countries.7 Possibly, accessibility, although decreased, is still acceptable to patients.
Accessible primary care is assumed to prevent avoidable secondary care use if patients
are able to attend GP practices without barriers by preventing further deterioration of
symptoms. The relationship between better access to primary care services and fewer
admissions for ACSCs has been confirmed in several studies8, 9 The literature review presented
in chapter 3 showed that when it comes to accessibility of primary care, it is primarily an
adequate primary care physician supply that is lowering the rates of potentially avoidable
hospitalization. When looking at accessibility measured based on patient experiences, as in
chapter 4, the hypothesis cannot be confirmed. In fact, opposite results are found; patients
perceiving better accessibility were more likely to be admitted for diabetes. This thesis
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confirms the importance of having an adequate supply of primary care physicians. On other
aspects of accessibility the relationship with avoidable secondary care use appears to be a
complex phenomenon.
Finding the right balance in accessibility of care is an enormous challenge. As chapter 6
showed patients within healthcare systems with more accessible primary care systems
are inclined to consult the GP more often. However, no or too little access barriers to the
GP can easily lead to unnecessary use and overuse of services. In the review of chapter
3 we pointed out another issue concomitant to too easy access, i.e. GP-to-patient ratios
becoming increasingly unfavorable with a consequent high competition for patients.10 So,
it is not just a matter of more and better access to primary care but rather of finding the
right balance to prevent unnecessary use of both primary care and secondary care services.
Continuity of care
As described in the introduction of this thesis, continuity of care is a concept that comprises
several elements, like GPs as a regular source of care over time, a long-term relationship
between patients and care providers, and informational continuity. Chapter 2 shows that
informational continuity of care is in part ensured in the Netherlands and the UK through IT
service. Informational continuity was however not associated with lower rates of avoidable
hospitalization for diabetes as chapter 4 indicates.
Still, provider continuity, regardless of how it was measured, reduced rates of avoidable
hospitalization in the review of chapter 3. In addition, chapter 4 and 5 showed that a longterm relationship between patients and their GPs reduced the risk of hospitalization for
diabetes and ED visits. Several other studies have shown that patients with a continuous
relationship with their care providers have overall better health outcomes in terms of fewer
ED visits and better control of chronic diseases and less chance to be admitted for diabetes
complications.11-15 Continuity of care has also a positive influence on the quality of primary
care and on patient satisfaction.16, 17 Patients having a long-term relationship with their
primary care physician could well feel less restricted to express their health problems to
their ‘own’ physician at an earlier stage of the disease, thereby preventing the deterioration
of the illness. The importance of continuity of care as a core dimension of primary care was
shown in this thesis. However with recent developments in the organization of primary care,
like more GPs working part-time, fragmentation of care services, and assisting personnel
increasingly taking over tasks of GPs, it may be difficult to uphold the traditional continuity
of care model.
Coordination of care
More and more countries organize their care for chronic patients in disease management
programs with the aim to efficiently organize and coordinate the care of chronic patients
through all levels of the healthcare system. As was shown in chapter 2 and in other studies
disease management programs have become more common within European countries.18
However, this thesis does not confirm the hypothesis that these programs reduce the rates
of avoidable hospitalizations. Although such programs intend to support self-management
and reduce health care utilization, evidence from other studies supporting these claims is,
in line with our findings, inconclusive.19
In chapter 3 we concluded that there appears to be no clear recipe for the organization
of primary care delivery to reduce hospitalization, since organizational features such as
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disease management programs, special needs plans, practice type, practice size, specific
services and IT-services showed mixed results or were not associated with lowering rates
of avoidable hospitalization. However, as chapter 4 indicates we can see that countries with
more skill mix within primary care practices have lower admission rates for diabetes.
Comprehensiveness of services
The literature review presented in chapter 3 included no studies on elements of
comprehensiveness of primary care services. It is shown in chapter 3 that there is a clear
knowledge gap. A study by Kringos and colleagues showed comprehensiveness of primary
care, captured in one measure at country level, led to lower admission rates of unnecessary
hospitalizations for asthma.1 The study in chapter 4 indicated that in countries where GPs
have a broader task profile, there are lower rates of avoidable hospitalization for diabetes.
Hospital bed supply
The rate of avoidable hospitalization is often used as an indicator for the accessibility and
quality of primary care. Obviously, the overall rate of avoidable hospital admissions is partly
determined by a country’s capacity to admit patients. When hospital bed occupancy is
low, hospitals may be tempted to fill beds by easing indication criteria for admissions. This
phenomenon is referred to as Roemer’s Law: “a built bed is a filled bed”.20-22 It states that
there is a direct correlation between the availability and utilization of hospital beds. Past
research has provided support for Roemer’s Law as well as conflicting and inconclusive
evidence.23, 24 In health care policy the principle of Roemer’s law is widely cited and debated.
In this thesis, it was shown that the higher the number of hospital beds in a country, the
higher the number of avoidable hospital admissions (chapter 4). The effect of primary care
on reducing avoidable admissions appeared to be counteracted by hospital bed supply.
Although a stronger primary care system contributes to reducing unnecessary use of
secondary care, in terms of both hospitalization and ED visits, a strong primary care alone
might not be sufficient to reduce unwanted secondary care use. Substitution of care from
secondary care to primary care cannot work if the accessibility and supply of secondary care
is high with a consequent pulling effect. Moreover, a strong primary care system in addition
of a well-developed hospital sector with unrestricted bed availability is not sustainable or
efficient. Hence, especially in the light of cost-containment, creating a stronger primary care
system and obtaining an adequate number of hospital beds seem to be of equal importance.

Methodological reflections
To research the objectives of this thesis we used two different research methods: a systematic
literature review and quantitative cross-sectional survey studies. Specific limitations of the
various studies have already been discussed in the separate chapters of this thesis. In this
paragraph only general considerations about the used methodology are discussed.
The majority of the studies described in this thesis make use of multi country cross-sectional
studies. One of the key strengths of this thesis is the inclusion of data from a large number
of European countries. In Europe there are a variety of different health care models, with
different organizational features and financing schemes. The data is highly useful when
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studying and comparing healthcare systems as a whole. The QUALICOPC study, involves 34
countries, allowing for comparative analyses and the investigation of differences between
countries at macro (country), meso (practice) as well as micro (patient) level. Comparing
the relationship between primary care and avoidable secondary care utilization between
countries enrich the understanding of the role of primary care in different healthcare
systems. This is not only interesting from a scientific point of view but also from a political
and a practice perspective.
Unfortunately, in most of our analyses we had to use aggregates of the collected data. The
analyses of avoidable hospital admissions for ACSCs were performed on country level, while
we would have preferred patient level analyses. However, avoidable hospitalizations were
not measured on patient level because of their low prevalence, e.g. the mean prevalence
of asthma in the included countries was 49 per 100.000. No available dataset would have
allowed international, individual level analyses. So, despite the considerable number of
countries involved, from a methodological perspective the number of countries was rather
limited. Consequences of country level analyses are a small number of observations and
hence low statistical power, and an elevated chance that conclusions might be biased by
ecological fallacy. Therefore we were unable to draw firm conclusions at individual level.
Another limitation of the QUALICOPC study that may have affected the results lies in the
process of data collection. Patients received a questionnaire after visiting the GP practice. So
these patients had already found their way to primary care. Those who experienced severe
access barriers had a lower change of being included in our study. By implication, the results
of our study are limited to people who actually used GP services. This type of selection bias
might have affected our results. If so, it is likely to have led to an underestimation of the
access problem.
An issue regarding the data of ACSC hospital admissions is that these rates are highly sensitive
to variations in definition. The structure of the avoidable hospital admissions indicators are
based on the ICD-9-CM and ICD-10-WHO diagnosis and procedure codes. However there is
no common international classification system, potentially resulting in differences in coding
and disease classifications systems between practices and countries. Despite the OECD’s
efforts to create comparable data between countries there can be some distortion.25 For
instance, there is a 7-11 fold variation in the indicator values between countries. Whilst some
of the variation may be due to differences in patient outcomes, it is reasonable to assume
that some variation is due to differences in coding and data collection. To prevent this
problem, the OECD recently developed a composite measure for avoidable hospitalization.
They combined for instance the three different measures of diabetes to create a more
stable measure for avoidable admissions for diabetes.4
Another important issue is the fact that primary care is not the only type of ambulatory
care. Countries differ with regard to the organization of other outpatient services. In some
countries other ambulatory care settings like outpatient clinics, prevention clinics, and
diagnostic and therapy services, feature more prominently in the healthcare system and
also contribute to reducing hospitalization for ACSCs. Outpatient care facilities other than
primary care are not considered in this thesis, because the data used primarily concerned
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primary care. Moreover, it is difficult to develop comparable measures for outpatient
services because they depend highly on the healthcare system.

Implications
Based on the findings in the thesis we can formulate a number of implications for policy and
future research.
Implications for European policy to strengthen primary care
Previous scientific research has shown that the performance of well-developed primary
care systems is better in terms of controlling costs, patient outcomes and, as this thesis
shows, lowering the risk of avoidable admissions and ED visits. This thesis highlights three
points of consideration when developing policy: First of all, primary care ought to provide
care for many symptoms and diseases at lower costs than secondary specialist care would
do. Shifting patient care from an inpatient to a primary care setting might therefore be
cost-effective. This is however achievable only if the supply of physicians is adequate. Access
barriers to primary care, such as low supply of GPs, long waiting times or financial barrier,
might lead to delayed treatment of symptoms and to avoidable hospitalizations and ED
visits. Second, an adequate supply of hospital services is also paramount. The right balance
between primary care services and secondary care services should be re-examined. The
strategies to reduce unnecessary secondary care use are multifaceted and merely focusing
on strengthening primary care does not suffice. Third, the presumed role of patients
in the relationship with primary care and avoidable hospitalization appears to be of less
importance than hypothesized. The tendency of patients to seek care may actually say
something about their GPs’ performance, i.e. the extent to which GPs are actively involved
and succeed in educating their patients to seek adequate care. Still, optimizing healthcare
systems seems to provide a more promising perspective with regard to lowering rates of
avoidable hospitalization than trying to change patients’ behavior.
In many countries policy strategies have been devised to create better and more efficient
primary care systems in order to keep the healthcare system sustainable in a constantly
changing healthcare landscape. Some countries are more primary care oriented than
others. The ways countries organize their primary care processes are heterogeneous; one
country may combine high accessibility to primary care with low coordination of care,
whilst in other countries other combinations can be found. It would be interesting, from
a policy perspective, to find out if there is a hierarchy in these dimensions or if there is
some sort of minimal requirement a country should meet in order to prevent avoidable
hospitalizations. Based on this thesis we can conclude that two of the four dimensions are
clearly important in reducing avoidable secondary care use: accessibility of primary care
and a long-term relationship between GPs and patients. First, patients should have access
to the primary care system. Figure 7.2 shows the ratio GPs and medical specialists for many
European countries. For some of these countries the questions can be raised whether the
number of primary care professionals should be further increased or the right balance has
been reached. However, in most countries the balance between generalists and specialists
has changed over the past few decades, with the number of specialists rapidly increasing
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compared to the numbers of GPs.4 As a result, in some countries there are more specialists
than generalists. One explanation for this difference is that in some of these countries there
is a growing remuneration gap between specialists and GPs, making it more attractive to
specialize.26 This change in balance raised concerns in some countries about shortages
of primary care physicians. These concerns do not apply for all European countries. For
instance in the Netherlands, this might only play a minor role since the number of students
in training for medical specialists or GP is carefully planned. On top of it the number of GPs
per population in the Netherlands is relatively low, but accessibility is better than in many
other European countries. So, it is important to acknowledge that GP supply is only one
of the many factors that determine the accessibility of primary care, although this is the
primary focus of many studies and policy. From a common sense point of view, if there are
no GPs, accessibility is low. But even if there are GPs available, factors such as long waiting
times or financial barriers might cause delays in seeking care. Although stepping up the
supply of GPs may be the first step in tackling accessibility problems, policy should also
take other aspects into account. To support GPs’ workload, countries have also taken steps
to increase the accessibility by developing new roles for other health care providers and
assisting personnel in primary care to support GPs.
Second, once patients are able to enter the primary care system, GPs should create a
long-term relationship with their patients. When patients are able to build a long-term
relationship with their ‘own’ physician the risk of avoidable secondary care use will be
reduced. A registered patient list system has been introduced in several countries, but not
in all. Such a list is a way to secure provider continuity. As pointed out earlier more and
more GPs are working part-time and there is an considerable increase of assisting personnel
working in primary care practices. In terms of efficiency this is a good development, but it
can influence how patients perceive their continuous relationship with their GP. Continuity
of primary care may also be affected by fragmentation of care services as well as more
complex care for chronic patients across all levels of the healthcare system. In the light
of these developments, the significance of informational continuity becomes apparent.
Medical information about patients should be available to all professionals treating the
patient. Enhancing informational continuity through proficient IT services becomes
increasingly important.
Lowering avoidable hospital admission rates probably means that population health is
better and deterioration of symptoms is prevented in primary care. This is important and
relevant from a patient point of view. Although patients’ care seeking behavior appears to
have less influence on health care utilization than hypothesized, it doesn’t mean that they
can’t play an important role in reducing avoidable hospital admissions. There has been a
shift in care; patients are no longer considered passive recipients of care but have been
given a more active role. Especially in chronic illness management both health care providers
and patients are considered equally important.27 Self-management support for patients will
help them to build confidence, to make choices to improve treatment outcomes and to live
the best quality of life possible with their chronic condition.28-30
For GPs this implies that, next to being responsible for the treatment of chronic conditions,
they have an important role to play in educating patients, in establishing a long-term
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Figure 7.2. GPs and specialists as a share of all doctors. Source: OECD4
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relationship with patients and in coordinating care through all levels of health care. There
have been initiatives to encourage GPs to assume these roles, thus to improve the quality of
care for chronic patients and to reduce costs. One such an initiative is bundled payment, or
episode-based payment of care, which aims to enhance the cooperation between primary
and secondary care professionals and to organize care more efficiently. The Netherlands
has introduced this system for a selection of chronic conditions. It was found that diabetes
patients in disease management programs organized on the basis of bundled payment used
the hospital less often than those in regular care. However, this did not lead to lower cost
of care.31
One final important point in a policy context concerns the use of avoidable hospital
admission rates as an indicator for the quality and accessibility of primary care. Although
several studies have confirmed the validity of using avoidable hospitalization as an outcome
measure for access to and quality of primary care, this thesis shows that this requires caution.
Avoidable hospital admission may provide some insight into the quality and accessibility of
primary care, but it fails to take into account the whole of primary care. Quality aspects of
primary care, such as good coordination and comprehensiveness of services are probably
not captured by this indicator.
Implications for future research
This is the first international comparative study that explores the relationship between
primary care and avoidable secondary care use in such a large number of European
countries. Although the study has its limitations, it yields interesting insights. Based on the
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results we provide some recommendations for further research.
Due to lack of data, some analyses in this thesis covered only 21 countries. From a
methodological point of view this is rather limited. It is recommended that future studies
perform analyses involving more countries. Some OECD countries were not able to deliver
data on avoidable hospitalization.
One of the reasons to reduce potentially avoidable hospitalization is cost containment, as
treatment in primary care is provided at a lower price than in secondary care. It is however
questionable whether the substitution of care is indeed cost-effective. A recent study
performed in the USA shows that only a small proportion of the acute hospital and ED costs
appears to be related to avoidable hospitalization and ED visits.32 The authors state that
the ability to lower costs through better outpatient care might be limited, as investments
in better outpatient care can also be expensive. Of course, this study is performed in the
USA and results cannot be generalized to the European context. Given the need of many
European countries to find ways to reduce costs and the positive effect of primary care
on avoidable admissions and ED visits, it may be worthwhile to further investigate this,
especially in the European context.
As pointed out earlier, this study focused on GP care only and did not take other ambulatory
care services into account. It is recommendable that, especially when comparing countries,
to include all types of outpatient care in the investigation of the relationship between
avoidable hospitalization and outpatient care. Other providers of outpatient care, such as
medical specialists may play a role in preventing secondary care use. This might especially
be true in countries with no or only a partly functioning gate-keeping system in place.
Most research into the relationship between primary care and avoidable secondary
care is based on cross-sectional studies and in particular on administrative data. One of
the consequences of these designs is that the relationship between primary care and
hospitalizations is measured indirectly. A longitudinal study design, in which the relationship
between primary care and hospitalizations or ED visits is directly measured, is preferable.
Of course, such studies are time-consuming and expensive but they might give answers to
those questions this thesis was unable to provide.

General Conclusion
In this thesis we have gained insight into ‘if’ and ‘how’ primary care contributes to the
reduction of secondary care use. We found that strengthening the primary care system,
towards a system which is continuous and has adequate accessibility, is part of the solution
of the multifaceted problem of avoidable secondary care use. In order to deal with this
problem, it is recommended to look at the balance between primary care and secondary
care supply instead of seeking the solution in primary care solely. We have also seen that the
role of patients in this relationship is rather limited. Further research is needed to test the
influence of other ambulatory care settings on this relationship.
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Summary
In recent decades, strengthening the primary care level has been considered a solution for
healthcare system challenges such as increasing health care costs and changing demand
for care. It is also believed that strong primary care systems organized in such way that
it provides care close to patients with minimal access barriers, meet the many needs of
patients with comprehensive services, coordinate care through all healthcare levels and
establish a doctor-patient relationship that is continuous over time, can prevent avoidable
hospitalizations. As timely and adequate treatment of symptoms of chronic diseases
in primary care may reduce the risk for a hospital admission or visit to the emergency
department (ED). While of course not all such hospital admissions are avoidable, it is
presumed that a disproportionately high rate of admissions can reflect problems in
obtaining access to and lower quality of primary care. Therefore rates of avoidable hospital
admissions are often used to assess the quality of primary care.
Despite the extensive research on the association between primary care and avoidable
secondary care utilization, there is still a knowledge gap; mainly caused by two issues. First,
most research focuses on accessibility and continuity of care. Research on the dimensions
coordination and comprehensiveness of care is insufficient to draw conclusions. Second,
there is a lack of international comparative research, especially European. Therefore, this
thesis aimed to get insight in the if and how primary care contributes to the reduction of
secondary care use in a European context.
This chapter summarizes the results for the three parts that were central in this thesis. The
first part focused on changes in the organization of primary care in three Western European
countries between 2006 and 2012. The second part of the thesis focused on the impact of
primary care organization on the potential avoidable utilization of secondary care services.
In the third and last part of the thesis, the role of the patient in the relationship between
primary care and avoidable secondary care utilization was described.
Part 1: the development of strong primary care systems in Western Europe
In the first part of this thesis insight is gained into the development of primary cares systems
in the United Kingdom (UK), the Netherlands and Germany. Chapter 2 outlines the trends
in strengthening the primary care system for these three countries between 2006 and
2012. Data used in this chapter was collected within the International Health Policy surveys
of the Commonwealth Fund. These surveys represent the experiences and perspectives
of primary care physicians with their primary care system. The changes over time were
researched in three areas: organization of primary care processes, use of IT in primary
care and use of benchmarking and financial incentives for performance improvement.
Regarding organization of primary care processes, the use of supporting personnel and
disease management programs in the GP practice increased in all countries, but at the same
time practice accessibility during office hours decreased. Patients had to wait longer for
their appointment. In all three countries at least 80% of the GPs used electronic medical
records in 2012. Other IT services were most advanced in the UK. In Germany the primary
care system can be improved by investing in the establishment of a better IT system within
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GP practices. For instance, there was a decrease of over 20% on the possibility of making
lists of patients or getting an alert for providing test results in Germany. The UK and the
Netherlands showed increased use of performance feedback information over the 20062012 time frame. Subsequently, in all three countries GPs satisfaction with the healthcare
system has risen over the years. Dutch GPs were most satisfied with how the system worked;
over 50% indicated in all years that the system worked well. German GPs were least satisfied
with how their system works; 24% in 2012 thought the system worked well. Nevertheless,
besides accessibility during office hours, all three countries showed developments towards
stronger primary care systems.

Part 2: The role of primary care in decreasing avoidable secondary care utilization
The second part of this thesis, focused on the question whether differences between
countries in rates of avoidable hospitalization and ED visits can be attributed to how
countries organize their primary care system, with a particular interest in which factors
provided the most important explanation.
Chapter 3 presents the results of a systematic review of the literature investigating the role
of primary care in reducing hospitalizations for chronic diseases. A total of 1778 publications
were reviewed, of which 49 met inclusion criteria. Of the 49 articles selected in this review,
29 were conducted in the United States. The results of this literature review showed that
the supply of GPs and the long-term relationship between primary care provider and
patients is of utmost importance in reducing the risk of avoidable hospitalization. So, it was
concluded that strengthening primary care by increasing the primary care physician supply
and enhancing long-term relations between primary care physicians and patients might
actually avoid potentially avoidable hospitalizations. Interestingly, this appeared to be even
more important than how the actual primary care delivery was organized. Provision of
care within for instance disease management programs or special needs plans does not
necessarily reduce rates of hospitalization; results were inconclusive. Although these were
interesting findings, the review once again showed us that there was a lack of evidence and
research on aspects of primary care other than the supply of GPs and continuity of care as
well as lack of international comparison.
Chapter 4 aimed to tackle these problems by researching the association in the 34-country
study QUALICOPC. The QUALICOPC study, an acronym for Quality and Costs of Primary
Care in Europe, is a large international study that includes surveys among GPs and patients
in 31 European countries and three non-European countries about their experience with
primary care. The data of the QUALICOPC study was combined with data on avoidable
hospitalizations that were obtained from the OECD Health Care Quality Indicator project.
Long-term continuity was associated with lower rates of avoidable diabetes-related
hospitalization. Furthermore, chapter 4 showed that countries with more skill-mix and
a broader task profile within primary care practices have lower admission rates for longterm complications of diabetes. Surprisingly, better access to care, broader task profiles for
general practitioners and more medical equipment in general practice were associated with
higher rates of admissions for uncontrolled diabetes. There was no association between
disease management programs and rates of diabetes-related hospitalization. An important
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remark is that the higher the number of hospital beds in a country, the higher the number
of avoidable hospital admissions. A country’s number of hospital beds seems to have more
impact than aspects of good primary care; or rather the effect of primary care in reducing
avoidable admissions appeared to be counteracted by hospital bed supply.
With regard to ED use, good accessibility to primary care as well as continuity of primary
care seems to be the best ingredients to reduce such visits (chapter 5). ED visits showed a
significant and negative relation with better accessibility of primary care such as opening
hours, the nearness of a general practice and home visiting. Furthermore, patients with a
regular doctor who knows them personally were less likely to attend EDs.
Part 3: Role of patients in the relationship between primary care and avoidable secondary care
utilization
The third part of this thesis discussed the role of patients in the relationship between primary
care and avoidable secondary care utilization. Patients with a higher propensity to seek care
were more likely to visit the ED (chapter 5). Several other patient characteristics were also
associated with ED visits; lower educated groups and people with lower self-rated health
status were attending the ED more often. Also male sex and lower age were associated with
more ED visits, of which the explanation presumably lies in a more risky behavior.
Chapter 6 showed that patients with lower self-rated health status, female sex, older
age, non-native ethnicity and lower educational attainment have a higher propensity or
lower threshold to seek care. The better patients experience accessibility and continuity
of primary care and the communication with their GP, the higher their propensity to seek
care was, for both severe and minor complaints. Patients with a higher propensity to seek
care indeed visited the GP more often. No evidence was found to support the hypothesis
that countries with a high population’s propensity to seek care also have lower rates of
avoidable hospitalization.
In chapter 7, the final chapter of this thesis, the most important findings were presented.
The implications of these findings for policy, practice, and future research are discussed and
the most important methodological limitations are considered.
To conclude, the research described in this thesis found that strengthening the primary
care system, towards a system which is continuous and has adequate accessibility, is part
of the solution of the multifaceted problem of avoidable secondary care use. In order to
deal with this problem, it is recommended to look at the balance between primary care and
secondary care supply instead of seeking the solution in primary care solely. The role of
patients in this relationship is rather limited.
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Samenvatting
Kan een sterke eerstelijnsgezondheidszorg helpen bij het vermijden van zorggebruik in
de tweede lijn? Een sterke eerstelijnszorg kenmerkt zich onder andere door een goede
toegankelijkheid, coördinatie en continuïteit van zorg en omvat een breed zorgaanbod dat
aansluit bij de behoeften van de patiënt. Een tijdige en adequate behandeling van chronische
aandoeningen binnen de eerste lijn kan verergering van ziektesymptomen voorkomen en
daarmee het risico op bezoek aan de eerstehulppost of een ziekenhuisopname verkleinen.
Uiteraard zijn bij chronische aandoeningen niet alle ziekenhuisopnames vermijdbaar,
maar er wordt van uitgegaan dat een disproportioneel hoog aantal ziekenhuisopnames
een weerspiegeling is van problemen in de toegankelijkheid en kwaliteit van de
eerstelijnsgezondheidszorg. Om die reden wordt het aantal ziekenhuisopnames bij
chronische aandoeningen vaak gebruikt als maat voor de kwaliteit van de eerstelijnszorg
in een land of regio.
Er is veel onderzoek verricht naar de invloed van de eerstelijnsgezondheidszorg op het
vermijdbaar zorggebruik in de tweede lijn. Het spitst zich vooral toe op de aspecten
toegankelijkheid en continuïteit binnen de eerste lijn, maar er is nog weinig helderheid over
andere factoren zoals coördinatie van zorg. Daarnaast is er een gebrek aan vergelijkend
internationaal (voornamelijk Europees) onderzoek. Dit proefschrift heeft als doel om in een
Europese context inzicht te verkrijgen in of en met name hoe de huisartsenzorg, als een
belangrijk onderdeel van de eerstelijnsgezondheidszorg, bijdraagt aan het vermijden van
zorggebruik in de tweede lijn.
Het proefschrift bestaat uit drie delen. Het eerste deel behandelt de ontwikkeling van
de huisartsenzorg in drie West-Europese landen (Nederland, het Verenigd Koninkrijk
(VK) en Duitsland) gedurende 2006 tot 2012. Het tweede deel focust op onderzoek naar
welke factoren van de eerstelijnsgezondheidszorg bijdragen aan het verminderen van
ziekenhuisopname en bezoek aan de eerstehulppost. Dit deel berust enerzijds op een
literatuurstudie en anderzijds op de QUALICOPC-studie. In de QUALICOPC studie hebben
in 34 landen huisartsen en hun patiënten vragenlijsten ingevuld met betrekking tot hun
ervaringen met de huisartsenzorg. Tot slot gaat het derde deel van het proefschrift
in op de rol van de patiënt in de relatie tussen de organisatie van de huisartsenzorg en
vermijdbare tweedelijnszorg. Hoe verhoudt de geneigdheid zorg te zoeken zich tot deze
relatie? De hypothese is dat patiënten die sneller geneigd zijn zorg te zoeken, eerder naar de
huisarts zullen gaan. Als zij beter, maar vooral ook eerder behandeld kunnen worden in de
eerstelijnsgezondheidszorg is er minder risico op een ziekenhuisopname. Ook deze vraag is
onderzocht in de context van de QUALICOPC studie.
De volgende alinea’s bieden een samenvatting van de resultaten zoals die in de drie delen
van het proefschrift zijn beschreven. Hoofdstuk 1 leidt de context van de studie in en geeft
een omschrijving van de data die in de overige hoofdstukken zijn gebruikt.
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Deel 1: De ontwikkeling van huisartsenzorg in West-Europa
Het eerste deel van dit proefschrift beschrijft de inzichten in de ontwikkeling van de
huisartsenzorg in het Verenigd Koninkrijk, Nederland en Duitsland. Hoofdstuk 2 toont een
trendlijn in de richting van een sterkere eerstelijnsgezondheidszorg, zoals die zich in deze
landen in de periode 2006 tot 2012 heeft ontwikkeld. De data die in dit hoofdstuk gebruikt
zijn, werden verzameld in het kader van de ‘International Health Policy’-vragenlijst van de
Commonwealth Fund. Deze vragenlijsten gaan in op de ervaringen van huisartsen met
het eerstelijnsgezondheidszorgsysteem. De ontwikkelingen binnen de huisartsenzorg
zijn op drie thema’s onderzocht: de organisatie van zorgprocessen binnen de eerste lijn,
het gebruik van ICT binnen de huisartsenpraktijk en het gebruik van financiële prikkels en
benchmark-methodes om tot prestatieverbetering te komen.
Wat betreft de organisatie van de zorgprocessen wordt duidelijk dat in alle landen meer
gebruik wordt gemaakt van ondersteunend personeel binnen de praktijken en dat
het gebruik van ‘disease management’-programma’s is gestegen. Daarentegen is de
toegankelijkheid van de praktijken tijdens de kantooruren gedaald: patiënten moeten
langer wachten op een afspraak.
In 2012 gebruikten in alle drie de landen ruim 80% van de huisartsen een elektronisch
patiëntendossier. In het VK zijn verdere ICT middelen die de eerstelijns processen kunnen
ondersteunen het meest ontwikkeld. Met name in Duitsland kan een investering in de
ontwikkeling van ICT de huisartsenzorg kansen bieden tot verbetering. Ter illustratie: in
Duitsland was een daling van 20% waarneembaar in de periode 2006 tot 2012 met betrekking
tot de mogelijkheid lijsten van patiënten te genereren of de mogelijkheid van een melding ten
aanzien van testresultaten aan patiënten. Het VK en Nederland laten voorts een duidelijke
stijging zien in het gebruik van feedbackinformatie over prestaties in de praktijken.
In alle drie de landen zijn de huisartsen in toenemende mate tevreden met hun
gezondheidszorgsysteem. De Nederlandse huisartsen zijn het meest tevreden, meer dan
de helft geeft aan dat het systeem goed werkt. Duitse huisartsen zijn het minst tevreden. In
2012 geeft slechts 24% van de Duitse huisartsen aan dat het gezondheidszorgsysteem goed
werkt, toch is dit een aanzienlijke verbetering ten opzichte van de 4% in 2006. Ondanks de
verminderde toegankelijkheid tijdens kantooruren, beschrijft de conclusie in hoofdstuk 2
een duidelijke trend naar een sterkere huisartsenzorg in het VK, Nederland en Duitsland.
Deel 2: De rol van eerstelijnszorg bij het verminderen van vermijdbare tweedelijnszorg
In het tweede deel van dit proefschrift is onderzocht of de verschillen tussen landen in
het aantal ziekenhuisopnamen en bezoeken aan de eerstehulppost kunnen worden
toegeschreven aan de manier waarop deze landen hun eerstelijnsgezondheidszorg
organiseren. De focus ligt daarbij op wélke factoren van huisartsenzorg hierbij een
belangrijke rol spelen.
Hoofdstuk 3 laat de resultaten zien van een systematische review van bestaande literatuur
ten aanzien van vermijdbare ziekenhuisopnamen. In de studie wordt gekeken naar de rol van
huisartsenzorg bij het vermijden van ziekenhuisopnamen voor chronische aandoeningen. In
totaal zijn er 1778 publicaties bekeken, waarvan 49 aan de inclusie criteria voldeden. Van
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deze 49 studies zijn er 29 uitgevoerd in de Verenigde Staten. De resultaten van de review
leiden naar de conclusie dat het vergroten van het aanbod van huisartsen in de eerste lijn
en het verbeteren van de lange-termijn relatie tussen huisarts en patiënt kunnen bijdragen
aan het verminderen van potentieel vermijdbare ziekenhuisopnames. Deze factoren blijken
zelfs belangrijker dan de daadwerkelijke organisatie van eerstelijns processen en diensten
in de praktijk. Zo leidt bijvoorbeeld het verlenen van zorg binnen een disease management
programma niet per definitie tot minder ziekenhuisopnames, de resultaten geven hier geen
eenduidig uitsluitsel over. Ondanks het belang van de resultaten, laat deze review zien dat er
nog weinig internationaal vergelijkend onderzoek is gedaan naar organisatorische aspecten
van huisartsenzorg, afgezien van onderzoek naar continuïteit en toegankelijkheid van zorg.
Hoofdstuk 4 pakt dit probleem op door de associatie tussen en eerste- en de
tweedelijnsgezondheidszorg te onderzoeken met behulp van de QUALICOPC studie.
QUALICOPC, een acroniem voor kwaliteit en kosten van eerstelijnsgezondheidszorg in
Europa, is een grote internationale studie waarbij huisartsen en patiënten vragenlijsten
hebben ingevuld over hun ervaringen met huisartsenzorg in eenendertig Europese landen
en drie niet-Europese landen. Voor het onderzoek in hoofdstuk 4 zijn de data van de
QUALICOPC studie gecombineerd met de data over vermijdbare ziekenhuisopnamen voor
chronische aandoeningen afkomstig van het OECD Health Care Quality Indicators project. De
relatie tussen huisarts en patiënt gezien als continuïteit van zorg over een langere periode is
geassocieerd met een lager aantal vermijdbare ziekenhuisopnames bij diabetes. Daarnaast
toont hoofdstuk 4 dat een grotere variatie aan deskundigheid en aandachtsgebieden
in de huisartsenpraktijk én een breder taakprofiel van de huisarts leiden tot minder
ziekenhuisopnames voor de complicaties die op langere termijn bij diabetespatiënten
kunnen optreden. De uitkomst dat een betere toegankelijkheid, bredere taakprofielen
voor de huisarts en meer medische hulpmiddelen in de praktijk geassocieerd zijn met een
hoger aantal ziekenhuisopnames bij ongecontroleerde diabetes is verrassend te noemen.
Er is geen verband tussen ‘disease management’- programma’s en diabetes gerelateerde
ziekenhuisopnamen. Een belangrijke observatie in deze studie is dat hoe hoger het aantal
ziekenhuisbedden in land, hoe hoger het aantal vermijdbare ziekenhuisopnamen is. Het
aantal ziekenhuisbedden in een land lijkt meer impact te hebben dan de eerder genoemde
aspecten van een sterke eerste lijn. Anders gezegd: het effect van een sterke eerste lijn op
het verminderen van vermijdbare ziekenhuisopnamen lijkt te worden geneutraliseerd door
het aanbod van ziekenhuisbedden.
Hoofdstuk 5 gaat in op de frequentie van bezoeken aan de eerstehulppost. Een goede
toegankelijkheid en een goede continuïteit van huisartsenzorg zijn de beste ingrediënten
om bezoeken aan de eerste hulp te verminderen.
Goede toegankelijkheid van huisartsenzorg kenmerkt zich door ruime openingstijden, de
afstand tot de huisartsenpraktijk en de mogelijkheden van huisbezoek en dit resulteert
in een significante negatieve relatie tot bezoek aan de eerste hulppost. Voorts laten
de resultaten zien dat patiënten met een vaste huisarts die hen persoonlijk kent minder
bezoeken aan de eerstehulppost afleggen.
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Deel 3: De rol van patiënten in de relatie tussen eerstelijnszorg en tweedelijnszorg
Het derde deel van het proefschrift gaat in op de rol van de patiënt in de relatie tussen
de organisatie van de huisartsenzorg en vermijdbaar zorggebruik in de tweede lijn. In
hoofdstuk 5 blijkt dat patiënten met een hogere geneigdheid om zorg te zoeken vaker de
eerstehulppost bezoeken. Een aantal patiënt-karakteristieken is eveneens geassocieerd met
frequenter eerste hulpbezoek: mensen met een lagere zelf gerapporteerde gezondheid,
mannen en jongeren. De verklaring voor de laatste twee groepen ligt waarschijnlijk in een
hogere mate van risicovol gedrag.
In hoofdstuk 6 komt aan de orde dat patiënten met een lagere zelf gerapporteerde
gezondheid, met allochtone etniciteit en met een lagere opleiding, vrouwen en ouderen
een hogere geneigdheid of een lagere drempel hebben om zorg te zoeken. Hoe hoger
patiënten de toegankelijkheid, continuïteit en communicatie met hun huisarts waarderen,
hoe hoger de geneigdheid om zorg te zoeken. Dit geldt voor zowel ernstige klachten, als
voor minder ernstige klachten. Patiënten met een hogere geneigdheid om zorg te zoeken,
bezoeken ook daadwerkelijk vaker de huisarts.
In het onderzoek in hoofdstuk 6 is echter geen bewijs gevonden dat de hypothese
ondersteunt dat in landen waar een hogere geneigdheid om zorg te zoeken heerst, ook
daadwerkelijk minder vermijdbare ziekenhuisopnamen voorkomen.
In hoofdstuk 7 worden de belangrijkste bevindingen gepresenteerd. Tevens worden de
implicaties van deze resultaten voor beleid, praktijk en toekomstig onderzoek geformuleerd.
Tot slot is er aandacht voor de belangrijkste methodologische beperkingen van de studie.
Vermijdbare ziekenhuisopname is een probleem waar vele aspecten invloed op uitoefenen en
dat vanuit verschillende gezichtspunten moet worden bekeken. Het onderzoek beschreven
in dit proefschrift laat zien dat het versterken van de eerste lijn naar een systeem waarin
continuïteit en toegankelijkheid zijn geborgd, slechts één aanvliegroute naar een oplossing
is. Het is aan te raden om naast de versterking van de eerste lijn de balans tussen eerste
lijn en aanbod in de tweede lijn mee te nemen in de analyse en oplossingsrichting. Voor de
patiënt blijkt in deze relatie tussen de eerste lijn en vermijdbaar zorggebruik in de tweede
lijn een beperkte rol weggelegd te zijn.
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