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Abstract
Objective: The accessibility of acute care services is currently under pressure, and one way to improve services is
better integration. Adequate methodology will be required to provide for a clear and accessible evaluation of the various intervention initiatives. The aim of this paper is to develop and propose a Population Health Management(PHM)
methodology framework for evaluation of transitions in acute care services.
Results: Our methodological framework is developed from several concepts found in literature, including Triple
Aim, integrated care and PHM, and includes continuous monitoring of results at both project and population levels.
It is based on a broad view of health rather than focusing on a specific illness and facilitates the evaluation of various
intervention initiatives in acute care services in the Netherlands and distinctly explains every step of the evaluation
process and can be applied to a heterogeneous group of patients.
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Introduction
Acute care services are currently overstretched [1–3]. In
the Dutch setting, acute care services involves many different organisations, including Emergency Departments
(EDs), General Practice Cooperatives (GPCs), ambulance
services, acute mental health services, and home care and
nursing home organisations4]. Overcrowding is caused
by a combination of factors such as the growing influx
of patients due to the ageing population combined with
a shortage of healthcare personnel [1–3], the suboptimal
use of acute care services as a high proportion of acute
care service use is by patients with low-urgency problems [5, 6], and the fragmentation of acute care services
with an absence of system-wide coordination and planning [7]. Acute care services need to integrate in order to
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improve care [8]. Unfortunately, a general framework to
assess the impact of interventions is lacking. In this paper
we develop a methodological framework to assess the
impact of solutions to increase the efficacy of acute care
services.
There are several frameworks that focus on the integration of care services, but these do not exclusively
emphasise acute care services. The more comprehensive
international population health value perspective has
been summarised in the Triple Aim. Triple Aim defines
improvement of a healthcare system as the simultaneous
pursuit of three linked aims: improving the individual
experience of care, improving the health of populations,
and reducing healthcare cost growth [9, 10]. The experience of care professionals also plays an important role,
and adds a fourth aspect, which increasingly often leads
towards the ‘Quadruple Aim’ to be reached in healthcare
reform initiatives [11].
Based on the Triple Aim approach, we present a new
methodological framework specifically designed to
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evaluate acute care initiatives. Diverse initiatives can be
evaluated within this framework in a consistent manner,
which should lead to improvements in our understanding
of current problems faced during the provision of acute
care services. The researchers have already used this
framework for the evaluation about the value of merging
medical data from ambulance services and GPCs [12].

Main text
Methods: several concepts
Triple Aim and learning system

The Triple Aim infrastructure (Fig. 1) [10] focuses on
aspects on two levels: the population level and the project
level. At the population level, the infrastructure focuses
on population aims such as quality of care, population
health and per capita cost. A common purpose regarding a specific population that encourages the collaboration amongst all stakeholders is very important [9]. At
the project level, organisations need to collaborate with
a focus on the project goals through a portfolio of projects and investments, each project and investment contributes partly to the population goals. Different types of
integrations can be implemented within the same population. The framework encourages improvement through
a ‘learning system’ in which newly acquired knowledge is used to develop and adopt changes that improve

Fig. 1 Triple Aim infrastructure by the Institute for Healthcare Improvement
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performance [9]. To safeguard a learning system, projects
include structured evaluation moments to monitor the
progress of improvement.
Integrated care

Since integration of services is one of the key elements in
the acute care initiatives the second concept concerns
integrated care. To achieve a better understanding of integrated care initiatives, the researchers adopted the Rainbow model for integrated care (RMIC) [13]. The RMIC
is a conceptual framework to improve insight into the six
interrelated dimensions of integrated care: clinical, professional, organizational, systems, functional, and normative
integration (Fig. 2) [14, 15]. These dimensions play complementary roles on the micro-, meso- and macrolevels. At
the micro level, where the patient meets the professional,
all professionals cooperate to provide the best care for the
individual. At the meso level, professionals and organisations need to align processes, services and interests to
facilitate the micro level. Finally, at the macro level the
government and funders should stimulate system integration. Functional and normative integration should ensure
the linking of the micro, meso and macro levels with the
system. Functional integration includes planning, human
resource-, information- and financial-management. Normative integration includes a shared mission, vision and
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Fig. 2 Rainbow model for integrated care (RMIC)

culture [14]. In the Triple Aim infrastructure the project
level should be linked with the population level through
normative and functional integration [13].
Population health management

Population Health Management (PHM) refers to the largescale transformation required for the reorganisation and
integration of different services at all levels of integration.
These efforts cover public health, healthcare, social care
and wider public services with the aim of improving outcomes, and are summarized in the Triple Aim [16]. The
concept of PHM is still developing but some care principles
are: [17]
• Assessment of an adverse event
• Define a specific population with a high risk of adverse
outcomes in healthcare (a burning platform)
• Stratify the population according to the risk of the
adverse event
• Apply proactive interventions tailored to the needs of
the specific risk adjusted subgroups

Results: methodological tools
Five steps for the evaluation of acute care services came
out of merging the principles and key elements of the
three concepts and synthesising the commonalities.

Step 1: Identification of the specific population

What is the burning platform within that population
that needs action? According to literature, an example
of a specific population that will potentially derive maximum benefit from improvement in acute services can
be older patients with comorbidities. Older adults often
make increased use of acute care and some studies have
reported an approximately fivefold higher rate of emergency admissions among patients aged 70 years or above
compared to patients aged 30 years or less [18, 19]. This
group also experiences higher rates of adverse outcomes
such as return to the ED, hospitalisation or death [20].
Due to comorbidities, the elderly often receive help from
multiple healthcare, social care and home care providers
and are therefore subject to care fragmentation as a result
of poor coordination of services and a lack of communication between care providers [21].
Step 2: Triple Aim outcomes
2a: Population health outcomes

To evaluate the health outcomes of a population, it is
important to establish clear indicators. Indicators consist of all possible ‘care pathways’ that a patient with an
acute care request may use. The amount of care use gives
an impression of health status. Therefore, indicators for
population health outcomes in a framework specific for
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acute care services include ED visits, hospitalisation, use
of the ambulance service, use of the GPC, contact with
the GP, psychiatric care, home care or transfer to a nursing home, and death after an acute care request during
the follow-up period.

have to first choose a follow-up period. In literature, the
length of the follow-up period per case in a specific population varies from 14 days to 12 months, with outcomes
at 30 and 90 days being the most commonly reported follow-up periods [27, 28].

Step 2b: Per capita cost

Step 4: a comparable group

Within these indicators for population health outcomes,
per capita costs of healthcare should be estimated and
taken into account, see Table 1.

In order to demonstrate a difference between regular care
and care during pilot projects in acute services, data on
a comparable group from the specific population is also
needed. When a large project is undertaken there is often
no comparison group available. In this case patient data
before commencement of the project (baseline measurements) can be used. This allows researchers to examine
some outcome of interest prior to an intervention, but it
does not eliminate the possibility that results within the
intervention group might have occurred regardless of the
intervention [29].

Step 2c: Experience of care
Patient experiences

To assess experiences with acute care services during a
project, questionnaires can be completed by the patients
receiving care. Examples include Consumer Assessment of Healthcare Providers and Systems (CAHPS)
and How’s Your Health [9]. The Consumer Quality Index
(CQI) questionnaires (CQI Emergency department, CQI
ambulance care and CQI GPC) [22, 23], which is based
on the CAHPS, is often used in the Netherlands.
Experiences of healthcare professionals

Job satisfaction and wellbeing are of considerable importance as they both help protect healthcare professionals
against somatic complaints, psychological distress and
burnout [24]. This is especially important in acute services since healthcare workers in this area are more prone
to burn-out due to their frontline roles with patients, the
large turnover rate of patients, and the lack of a buffer
[25]. The experiences of professionals can be evaluated
with questionnaires, an example is the validated Leiden
Quality of Work Life Questionnaire [26].
Step 3: Follow‑up period

The continuous monitoring of results at the population
level plotted over time provides an impression of longitudinal outcomes. To determine the results of a service we

Step 5: a learning system

To ensure a learning system, all projects include some
structured evaluation moments that allow monitoring
of the progress of improvements. The researcher may
release some interim project results during structured
evaluations but this should not interfere with possible
improvements. The ‘Integration monitor Care coordination’ (see Additional file 1: appendix A), based on the
validated RMIC Measurement Tool [30], was developed
by the researchers to measure care coordination and was
applied to acute care projects in the Netherlands but has
not been validated yet.

Discussion
In current literature, more and more studies arise that
describe the implementation of transformation initiatives, [16, 31–33] but providers generally struggled due
to a lack of guidance and an absence of composite sets
of measurements that allow performance assessment

Table 1 Costs made in acute care services
Indicators
Emergency care visits

Cost incurred during an emergency visit during a follow-up period

Hospitalisation

Costs incurred during hospital stay during follow-up period

GP use

Costs of the number of times that a patient reports with an acute request for help from the GP during a follow-up period

Psychiatric care

Cost of the number of times that a patient reports to the crisis service with an acute request and any hospitalization
costs during a follow-up period

Nursing home

Cost of the number of days a patient is admitted to the nursing home after acute care request during a follow-up period

Ambulance service

Cost of the number of times that a patient has been transported with the ambulance after an acute treatment request
during a follow-up period

Home care

Cost of the number of hours a patient needed a district nurse after acute treatment request during a follow-up period

Short stay nursing homes

Cost of the number of days a patient is admitted to a first-line stay after acute care request during a follow-up period
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[34]. As available data generally lacks clarity regarding the selection and implementation of purposeful
measures, the researchers hope that this new framework will fill this gap for acute care services. This
framework shows the necessity of a mixed-methods
approach in which we combine the epidemiologic rigor
of a pragmatic cohort study with specific outcomes,
follow up period and control situations and a more
action research oriented approach of a learning system
to assess the improvement of integration of services
as a determinant of the Triple Aim outcomes. The
three goals must be achieved simultaneously. Organisations have a collective responsibility to ensure the
health and well-being of a population by taking shared
responsibility for the integration of services. A collective, shared perspective on the evaluation and interpretation of the results makes negotiations easier and
allows goals to be pursued in this multi-stakeholder
network [10].
Evaluating similar acute care initiatives in an unambiguous manner in order to compare results and make
adjustments where necessary is of considerable added
value. Small-scale successes must be promoted so that
a common language can be established and successful initiatives can be implemented on a larger scale.
To ensure a learning system, projects must include
structured evaluation moments that allow monitoring of the progress of improvements, preferably based
on routinely registered data. This requires statistics at
the regional level that are discussed within the network
and are used to encourage adjustments. This method
of evaluation differs from a more managerial blueprint implementation in which everything is recorded
in advance. This methodological framework permits
the evaluation of various acute care initiatives in practice and ensures that initiatives can be evaluated consistently so that the general body of knowledge will
improve. The Integration monitor Care coordination
is a good example of practical application. Instruments
used in evaluation must provide insight into practical
issues, validity is certainly important but adjustments
are sometimes necessary to make it work in practice.
The outcome is a more or less circular process that
facilitates the continuous improvement [15]. This new
framework helps to share experiences and learnings
between projects while still ongoing, thus promoting
a learning system. This addresses one of the key challenges today, when having a major reform going on
with multiple projects, that they all face similar challenges but need to come up with solutions separately
because there is no common framework—and even if
there is, like the Innovation fund in Germany [35], project progress is assessed individually and not compared.
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Conclusions
The new framework was developed based on literature and was designed to help in the assessment of project outcomes in acute services carried out by different
healthcare organisations. We recommend that those
involved in setting up a project in an acute care organisation consider applying this framework, since it enhances
the comparability of mechanisms and outcomes.
Limitations
• The validity has yet to be determined in practice
• During projects in the Netherlands it emerged
that data collection in acute care services was very
demanding in view of the multiple organisations that
need to cooperate within the multi-stakeholder network [12].
• As there is a diversity in the acute care settings in
the industrialized world, any framework should be
adapted to country and region-specific factors.
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