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chronic ACSCs, were collected in electronic databases. Qualitative content analysis was

Ambulatory care sensitive condition

performed with emphasis on key constituents to build a comprehensive model.
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Results: Specific common constituents are shared by the concepts reviewed: they focus on the
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patient, aim to measure and improve outcomes, follow specific periods of time and consider
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other factors related to care providers, care units, care settings, and treatments. Using these
common denominators, the comprehensive ‘6W’ multidimensional model of care trajectories
was created. Considering patients' attributes and their chronic ACSCs illness course (‘who’ and
‘why’ dimensions), this model reflects their patterns of health care use across care providers
(‘which’), care units (‘where’), and treatments (‘what’), at specific periods of time (‘when’).
Conclusions: The ‘6W’ model of care trajectories could provide valuable information on
‘missed opportunities’ to reduce readmission rates and improve quality of both ambulatory and inpatient care.
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Introduction
Sooner or later, many chronic diseases result in intensive
healthcare utilization and recurrent hospitalizations. This led
to prioritizing research on processes of care that could reduce
hospital readmissions and potentially preventable hospitalization (PPH) in many healthcare organizations.1,2 A readmission is defined as a hospital admission within a specific
period of time (usually 30 days or one year), following the
index admission,3 whereas a PPH is defined as a hospital
admission that could be prevented through appropriate
health care outside the hospital.2,4 Various criteria are proposed to determine whether a readmission is a PPH or not,
although no general consensus has been reached.5e7
Following a similar framework, the notion of ambulatory
care sensitive condition (ACSC) was developed,8 referring to a
medical condition for which hospitalizations could be avoided
by preventive care and efficient disease management through
ambulatory care.5,9 Diagnostic codes used to define ACSCs
vary widely across countries and organizations.6 For the Canadian Institute for Health Information, chronic ACSCs
include asthma, angina, chronic obstructive pulmonary disease (COPD), diabetes, grand mal status and other epileptic
convulsions, heart failure and pulmonary edema, and
hypertension.10
Readmission rates can be reduced by revising some procedures at care delivery, such as improving discharge processes, care transitions, and treatments.11 Reducing
readmissions habitually involves resource-intensive interventions and thus, targeting interventions to patients at
highest risk would allow greater benefits.3 However, most of
the current readmission risk predictive tools perform
modestly and are limited in their applications.3,12e14 Furthermore, very few are designed specifically for PPH or ACSCs, nor
consider specifically factors related to patterns or processes of
care.4,5,11,12,14,15
Given that many factors associated with readmission or
PPH rates could be modifiable at the health system level,2
secondary analyses of health data sets focused on the overall pattern of care usedthe ‘care trajectory’dshould provide
valuable information. However, analyzing care trajectories is
easier said than done: first, published research on care trajectories are very sparse, especially as sets of predictive factors; and second, there is no comprehensive definition or
operational model of care trajectories as patterns of care use,
neither a common approach for analyzing patients' trajectories based on available medical and/or administrative data.
On the other hand, published studies on different components
of processes of care, using concepts and approaches known as
‘continuity of care’, ‘care’ or ‘clinical pathway’, ‘episode of
care’ as well as ‘care trajectory’, should provide key constituents to envision a comprehensive picture of the broader
concept of care trajectory. However, the applications of these
concepts appear fragmented, incomplete, overlapping, and
confusing. Consequently, it is time to better understand their
underlying framework and to propose a comprehensive
logical model of care trajectories that can support further
empirically based research. More importantly, such a model
will allow cohesive and replicable studies on care trajectories

and improve the assessment of readmissions risk factors at
the health system level.

Objectives
The main objective of this article is to develop a comprehensive model of care trajectory based on current concepts
related to patterns or processes of care analyses.
This objective is two-fold: first, to provide an overview of
the key constituents involved in different concepts related to
patterns or processes of care analyses, namely ‘continuity’,
‘pathway’, ‘episode’, and ‘trajectory’, with a particular attention to readmissions or PPH risk related to chronic ACSCs, and
to secondary data analysis; and second, to synthesize these
key constituents into a comprehensive model of care trajectories, that can support the analysis of patterns of care used by
patients with chronic ACSCs.

Methods
The present review aims to provide an integrative formulation
of distinct concepts scattered in the literature, rather than to
provide an extensive critic of the literature on a specific
question. For this reason, and to allow some flexibility, a
narrative literature review was considered as the most
appropriate approach,16 instead of a narrow focused systematic review.

Paper selection and data analysis
Attending to develop a logical model of care trajectory that
illustrate the overall pattern of care, a preliminary rapid
literature search was performed using the terms ‘continuity’, ‘pathway’, ‘episode’ and ‘trajectory’, associated with
‘care’ or ‘clinical’. This rapid search revealed that these
concepts are the most often used in studies related to the
analysis of processes or patterns of care. Hence, since the
logical model should also highlight factors associated with
readmissions for ACSCs, for each of these selected concepts, the following selection criteria were successively
applied: readmission or preventable hospitalization, and
ambulatory care sensitive conditions (see the detailed keywords list in Table 1). Peer-reviewed articles were searched
on Cochrane, PubMed, CINAHL and SCOPUS (which includes
100% of MEDLINE and EMBASE coverages, including MeSH
and EMTREE terms),17,18 for articles published between
January 2000 and November 2017, written in English and
French. Additional publications were collected from reference lists of the primary articles and from Google for
retrieving other relevant articles and publications such as
reports and thesis.
Aiming at creating an integrated model from different
scattered concepts, papers were examined using a qualitative
content analysis, with an inductive approach.19,20 Two authors of this review assessed publications for inclusion first
independently by title and abstract, and then with agreement,
by full-text review. Papers were also examined within the
specific perspective of readmission for chronic ACSCs and
secondary analysis of electronic medical records or other
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Table 1 e List of keywords.
Topics

Keywords (SCOPUS database operators)

Selected concepts related to processes and patterns of care
Continuity of care
(“continuum of *care” OR “*care continuum” OR “continuity of *care” OR “*care
continuity”)
Care pathway or clinical pathway
(((care OR clinical) PRE/0 pathway*) OR “care map*” OR “care path”)
Episode of care
((care) W/1 (episod*))
Care trajectory or clinical trajectory
((“Trajector* of care”) OR ((*care OR clinical) PRE/0 (trajector*))
Inclusion criteria
Rehospitalization, preventable
((rehospit* OR readmis*) OR ((preventable OR avoidable OR unplan* OR unschedul* OR
hospitalization or readmission
unexpect* OR early) PRE/1) hospit* OR admission* OR rehospit* OR readmission*))
Ambulatory care sensitive conditions
(“ambulatory care sensitive” OR asthma* OR diabet* OR emphysema OR “COPD” OR
“chronic obstructive pulmonary disease” OR “pulmonary dis*” OR “respiratory dis*” OR
edema OR “heart dis*” OR “heart failure” OR angina OR “high blood pressure” OR
hypertens* OR epilep*)
Abbreviation: COPD, chronic obstructive pulmonary disease.

health administrative data sets. Through interpretation of
contexts and meanings, authors identified emergent core
constituents of each concept that could be embedded in a
general scheme. To achieve the modeling of a complete care
trajectory, some papers on chronic illness course, care transitions, and patterns of care use were added as complementary data.

Results
Seventy-two publications were ultimately selected for inclusion in this synthesis. The literature search process and results are summarized in Fig. 1.

An overview of different concepts related to patterns or
processes of care
a) Chronic illness trajectory: during the course of their disease, patients will experience multiple episodes of illness.
With the arrival of symptoms and diagnosis, the ‘chronic
illness trajectory’ model follows sequential phases: 1) stable and unstable, managed with usual care; 2) acute and
critical, requiring hospitalizations and intensive treatments; 3) post-acute ‘comeback’ or ‘downward’, depending
on the disease control; and 4) dying phase.21
b) Continuity of care: The concept of ‘continuity of care’ (COC)
refers to the long-term relationship between a patient and
care providers, beyond any specific episode of illness.22,23
Using surveys, chart, medical record and claims data analyses, several COC indices measure different facets of
continuity. Four indices are most commonly used: the
usual provider care, the COC, the sequential COC, and the
integrated continuity of care (ICOC) that integrates the
previous indices.24e26 A comparative study has concluded
that the ICOC is more suitable for patients with different
chronic conditions,25 whereas another found no more than
small differences in COC indices.26 Taking a different
approach, the ‘visit entropy’ measures discontinuity of
visits.27 Although some conflicting results have been reported,22,23,26,27 several studies concluded that higher COC

results in fewer ‘avoidable’ hospitalizations for COPD,
diabetes, asthma and other ACSCs.2,24,28e35
c) Dealing with care transitions: with changes in care needs,
patients will move across multiple healthcare settings.
Care transitions, defined as sets of ‘actions designed to
ensure the coordination and continuity of healthcare as
patients transfer between different locations or different
levels of care within the same location’,36 are crucial
components of care trajectories. Studies have shown that
improving components before and after hospital
discharge, discharge planning and COC between acute and
primary care providers, reduces readmissions and even
‘avoidable’ rehospitalizations.37e41
d) Clinical pathway and care pathway: ‘clinical’ or ‘care
pathway’ (CP), also designated as ‘critical pathway’, ‘care
path’ or ‘care map’, usually refer to the care management
and process, defining best procedures and timing according to evidence-based medicine.42,43 In other words, CPs
intent to have: ‘the right people, doing the right things, in
the right order, at the right time, in the right place, with the
right outcome’.44 CPs aim generally to improve care and
reduce variations in clinical processes and costs.42,45 Often
related to hospital care, CP studies can be found in different
fields such as knowledge transfer, evidence-based analysis, trials, as well as health informatics. Many studies
assess impacts of CP such as readmissions for patients
with ACSCs, at the emergency department or during
hospitalization.45e50
e) Episode of care: the episode of care (EOC) refers to all services for one patient for a ‘health problem from its first
presentation until the completion of the last encounter for
it’.51,52 Largely based on health records and administrative
data, EOC analyses are defined by the pattern of resource
utilization, which begins generally by an encounter with
the healthcare system, at a hospital or at a physician's office, for an illness-related event.53 In general, EOC is
destined for healthcare planning and policy,54,55 through
studies in economics, healthcare delivery, epidemiology,
health computing and algorithms development. EOC analyses aim to describe the ‘trajectory of care’ associated with
patient outcomes.56 Despite most studies being restricted
to hospital care settings, some focused on the length of the
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Fig. 1 e Literature search process and results. ACSC, ambulatory care sensitive condition; COC, continuity of care; CP, care
pathway; CT, care trajectory; EOC, episode of care; PPH, potentially preventable hospitalization.

EOC by extending its boundaries.51,57,58,60 Some studies
included post-discharge care, or linked patient transfers
considering the complete duration of hospital stay,
whereas others focused on EOC data linkage
improvement.59e65 Numerous studies on EOC assess predictive factors of poor outcomes after hospital discharge
but few focused specifically on avoidable hospitalizations
or ACSCs.56
f) Care trajectory: in the course of his chronic illness trajectory, a patient will experience a sequence of diagnostic
tests and treatments, following his ‘care trajectory’ (CT).
Described generally as a pattern of care and resources
utilization over time, CTs may consider multiple care settings and episodes, such as cancer, palliative and postacute care trajectories.66e69 Although generally restricted
to hospital clinical data sets,69 ‘clinical’ trajectories are
very similar in terms of pattern of care use. However,
‘disease’, ‘health’ or ‘illness’ trajectories are very distinct,

since those refer to disease activity or health evolution over
time.70
Some studies compared different types of CTs in terms of
resource utilization, cost, or inequalities,66,67,69,71e75 whereas
others evaluated the impacts of trajectories attributes such as
hospitalizations, sites and duration of post-discharge care,
care transitions, and measures of COC.66e68,77e79 A study has
also considered several variables of in-hospital clinical trajectories in a predictive model of rehospitalizations for
pneumonia.76 Some other studies using ‘pattern of care’
appellation could also be considered as CT analyses. Those
patterns are measured as predictors or compared as outcomes, such as patterns associated with accessibility to an
intermediate care hospital, with patients' characteristics or
service accessibility in mental health, or with preadmission
and post-discharge adherence to treatments.80e83 However, to
our knowledge, there are no published CT studies focused on
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PPH for ACSCs. Furthermore, studies that analyze purposely
the sequential patterns of CTs are very infrequent.84e90

Toward the ‘6W’ multidimensional model of care trajectory
In summary, studies described on this review, using concepts
of COC, CP, EOC, and CT, generally aim to analyze patterns
and processes of care, improve health care, and reduce
adverse outcomes. However, taken separately, using approaches of COC, CP, or EOC may be unsuccessful to uncover
all factors associated with poor outcomes at the health care
level. It may be more suitable to adopt an approach that undertakes the complete pattern of care, including care settings
at both ambulatory and inpatient care level. Although some
studies on CTs may already consider multiple care settings,
none of these concepts designedly considers the entire
pattern of care.
Nonetheless, this review lets emerge common constituents shared by COC, CP, EOC, and CT, which define the nature
of patterns or processes of care considered: 1) they focus on
the patient; 2) they aim to measure outcomes including
readmissions; 3) they follow specific periods of time; 4) they
consider other variables related to care providers, care units,
care settings, and treatments. Thus, to better understand the
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entire process of care and associated predictive factors of
readmissions or PPH, common denominators of these concepts have been logically combined into the comprehensive
‘6W’ multidimensional model of care trajectories for patients
with ACSCs (Fig. 2). In the proposed model, the patient, along
with his clinical, individual, and environmental attributes
(who), begins his journey through the health care system with
the onset of his chronic illness trajectory (why). Integrating
several measures described in this review, this model could
reveal potentially modifiable risk factors of readmissions at
the health system level, which, strictly speaking, indicate
‘missed opportunities’ to improve patient care. The sequence
of ambulatory consultation, as well as several indices of COC
could be used to follow the patient relationship with care
providers (which). When considering care transitions,
including shifts from specialist to primary care, the sequential
journey of the patient through multiple care settings (such as
ambulatory, emergency and hospitals units, nursing home or
specialized health centers) could also be mapped (where). The
care and treatments dimension (what) could be measured by
outlining preventive and post-acute care in ambulatory care
settings (such as vaccination, medication, and rehabilitation),
as well as the succession of key medical procedures and tests
during inpatient care, taking into account clinical pathways.

Fig. 2 e The ‘6W’ multidimensional model of care trajectories for patients with ACSCs, and potential predictive factors of
readmission or other outcomes. The patient (who), through the course of his chronic illness (why), will likely consult family
physicians, specialists and other types of care providers (which) either at an ambulatory care clinic, an emergency
department or in a hospital (where). The patient will follow a sequence of preventive care, tests and treatments in
ambulatory care and inpatient care settings (what), over specific periods of time (when). Potential predictive variables of
outcomes are located in the care trajectory.
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To better understand the ‘in-hospital care trajectory’, the
incorporation of components of the analysis of EOC could be
useful (such as the definition of episode duration and
sequential clinical key events). Finally, the five previous dimensions follow a sequential order along a temporal dimension (when), resulting in valuable information related to a
specific time frame, such as sequences of ambulatory consultations, number of care transitions, date of diagnosis, disease status of the patient, adherence to treatments, hospital
and intensive care units' length of stays, as well as patient
outcomes.

Discussion
There are many advantages of a systemic approach to study
and understand trajectories of care. Integrating the different
concepts associated with processes of care into one single
‘meta’ model allows better definitions and boundaries of
those concepts, especially when gathered in a comprehensive
scheme that takes into account the ‘who’, ‘why’, ‘which’,
‘where’, ‘what’, and ‘when’. The ‘6W’ multidimensional
model of care trajectories for patients with ACSCs better reflects patients' journies through different components of the
healthcare system over their chronic illness courses, care
providers, care units and settings, and over time.
The major interest of this model is its expansive review on
several concepts related to the analysis of patterns or processes of care scattered in the literature, which compensate
for the very limited literature on care trajectory. To our
knowledge, there is no other published logical model of care
trajectories, neither supported by the integration of the many
different concepts described in this review.
However, some studies assessing patient's outcomes have
adopteddto some extentda ‘trajectory’ approach. One proposed a longitudinal framework of multiple EOC for acute and
chronic conditions, associated with patient outcomes and key
services delivered at each point in the ‘trajectory’.56 Another
interesting study, assessing emergency visits risk across all
diseases, reported that the patterns of care use before
discharge (such as the number and type of visits, tests, and
medication prescriptions) and having chronic conditions,
were the most discriminative factors.83 These factors are all
core characteristics of ACSCs.
The proposed ‘6W’ multidimensional model has many
strengths: first, in a single frame, it offers an integrated view
of all key information from ambulatory care to hospital and
institutional care, or from primary care to specialized tertiary care. Second, its comprehensive approach allows the
impact evaluation of health practices and policies at the
whole system level, increasing the capacity to identify
‘modifiable’ factors and to improve the health care system
accordingly. Such a model is very much needed for evidenceinformed decision making in public health, reaching for
personalized and optimal care. Finally, since this model is
centered on the patient and care use, it can be tested and
applied on other health conditions, such as mental health
problems, some cancers or infectious diseases. This model is
also potentially transposable in any health care system in
the world.

That being said, this model has also an inherent and
important limitation: although medical and administrative
data have become valuable information for research, secondary analysis of such complex data is challenging. Originally developed for clinical or economical purposes, the
availability and the quality of health data are often lacking,
fragmented, and deficient in clinical details.91e93 Thus,
analyzing care trajectories in the real-world requires
advanced methodological expertise in data mining and
statistics.
Nevertheless, combining multiple sources of administrative data, discharge data, socio-economic data as well as
spatial data, several data mining and statistical methods are
proposed to analyze multidimensional patterns, with ecological, epidemiologic, and multidimensional approaches. Some
studies developed new algorithms such as the ‘sequential
pattern structures’, an original framework based on formal
concept analysis of sequential data, which could efficiently be
used for the analysis of a data set on CTs,84 and the ‘mining
multidimensional item sets sequential patterns’ algorithm,
able to extract patterns from CTs in a multidimensional
temporal database.86 Other studies also proposed ‘latent class
analysis’ methods to categorize patients CTs according to care
and clinical variables, within a specific EOC or following
discharge.66,71 Another study also applied a spatial analysis of
trajectories of care to understand the patient's commuting
during their CTs.90
The ‘6W’ multidimensional model of care trajectories
could frame the further development of algorithms and the
advancement of artificial intelligence that integrate care trajectories as sequential and multidimensional sets of predictive factors of hospital readmissions, at the healthcare system
level. This model can also provide an operational approach
that can trigger new directions in research, as a common
ground structure to organize data collection and analysis, as
well as to share research results on care trajectories in the real
world. For decision-makers and care providers, a model that
gathers all key information into a unique frame provides a
better view and understanding of patients' care patterns.
Without a doubt, identifying ‘modifiable’ factors associated
with poor outcomes by considering the entire care trajectory
increase opportunities to improve quality of both ambulatory
and inpatient care, to reduce potentially preventable hospitalizations or other adverse events and ultimately, to improve
patients' safety and quality of life.
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