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Review

Patient’s treatment burden
related to care coordination in
the field of respiratory diseases
The management of respiratory diseases requires various levels of care: multidisciplinary teams,
educational and behavioural interventions, self-management and home-based technical support are
vital to ensure adequate care management. However, it is often difficult to access these networks
due to fragmentation of patient care and treatment burden. Care coordination aims to ensure
patients have a central role and that there is continuity of care among various levels and professionals
involved. Moreover, the coronavirus disease pandemic has caused strain on the global healthcare
system, with care coordination becoming increasingly important in increasing the resilience of
health systems, supporting healthcare professionals and ensuring the right treatment and adequate
level of care for these patients.

Definition and aims of care
coordination
Coordinated care management is fundamental
to high-quality healthcare systems [1]. There
is a growing consensus that fragmented and
poorly coordinated healthcare management may
compromise the quality of care with adverse
impacts, including therapeutic errors, avoidable
repeated hospitalisations, and increased healthcare
costs [1, 2]. The concept of “care coordination”
was introduced recently, though there is as yet
no agreed definition of the term [3]. McDonald
et al. [4] described care coordination as “the
deliberate organisation of patient care activities
between two or more participants (including the
patient) involved in a patient’s care to facilitate
the appropriate delivery of healthcare services.
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Organising healthcare involves the marshalling of
personnel and other resources needed to carry out
all required patient care activities, and it is often
managed by the exchange of information among
participants responsible for different aspects of
care”. Following this, in 2018 the World Health
Organization (WHO) defined care coordination as
“a proactive approach to bringing together care
professionals and providers to meet the needs of
service users to ensure that they receive integrated,
person-focused care across various settings” [5].
Therefore, in summary, care coordination is a
health system strategy in which many figures
are involved, in which the patient should play the
leading role through self-management, active
collaboration and sharing of information. To be
effective, care coordination should also provide
appropriate healthcare at the right time, filling
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the gaps among various levels of care, reducing
unnecessary hospitalisations and their related
costs [4].

Care coordination in the field
of respiratory diseases
Chronic respiratory diseases
The most common chronic respiratory diseases
(CRD) are asthma, COPD, obstructive sleep
apnoea syndrome (OSAS) and interstitial lung
diseases (ILDs). They account for 8.3% of all
chronic diseases due to exacerbations, related
complications, the need for multidisciplinary
treatments, disability, and comorbidities [5, 6].
The management of these patients is complex
and requires a comprehensive approach across
different care settings from the home to primary
care to specialist care in hospital. These layers of
care include the following. 1) Multidisciplinary
teams (including patients and professionals),
general practitioners, specialist clinicians, nurses,
social workers, physiotherapists, psychologists,
occupational therapists, and technologists, etc.
2) Highly specialised care with home technology
support (i.e. telehealth). 3) Patients’ educational
and behavioural programmes. 4) Self-management
patient education. 5) Support for families and nonprofessional caregivers [7, 8].
A comprehensive holistic approach has been
shown to improve the quality of care of patients
with COPD, decrease healthcare costs, reduce
hospitalisations, and promote higher quality of
life [9, 10]. Nevertheless, according to the WHO,
the management of CRD is fragmented and
dysfunctional with a lack of integration between
layers of care [6]. In particular, coordination is
often not well-developed between the inpatient
(acute exacerbation phase) and outpatient (chronic
phase) facilities [11]. Some studies on patients
with COPD, asthma or pneumonia highlighted that
inadequate coordination between these facilities
might be responsible for repeat hospitalisations
[12, 13], while care coordination programmes
have been shown to reduce readmission risk
for COPD patients by 30 days [14]. Respiratory
patients often report lack of information sharing
between hospitals and primary care [13], while
other studies describe excessive delays in
accessing secondary care and poor coordination
in the healthcare team, with a lack of clear roles
among the professionals involved, and practical
problems with computer systems/programmes
used to exchange clinical information [15, 16].
Equally importantly, neuromuscular patients and
those with chronic respiratory insufficiency are
often unable to access outpatient care because
of poor building design [17].
Therefore, care coordination is an indispensable
component of a comprehensive approach
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to promote high-quality care among health
services and to stimulate the creation of more
effective management plans. Indeed, it has been
widely demonstrated that lower CRD mortality
and morbidity are closely correlated with more
effective care coordination plans [6]. On a global
level, the WHO Chronic Respiratory Diseases
Programme, in association with the Global Alliance
against Chronic Respiratory Diseases, created an
international alliance to promote an integrated and
coordinated care approach and to provide tools and
guidelines to prevent and control CRD, in an effort
to reduce the global burden of respiratory disease
[6, 9]. To date the majority of studies focused on
care coordination in asthma and COPD. In these
studies the pillars of solid care coordination were:
1) “patient-centered” systems where patients
are adequately informed about their disease and
therapeutic plans, so they may become the main
protagonist in clinical care decisions; 2) presence of
a team leader who ensures effective coordination;
3) effective information exchange systems (i.e.
e-Health records, etc.); 4) vertical coordination
between primary, secondary and tertiary levels
of care, so that specialist care becomes easily
accessible and vice versa; 5) horizontal coordination
among health, educational and social services
[18–20].
Figure 1 summarises the parties involved in the
care coordination of patients affected by respiratory
diseases.

Neuromuscular diseases
Similarly to the CRD, and in accordance with current
guidelines, a multidisciplinary team approach is
also the gold standard for healthcare in patients
with neuromuscular diseases (NMD). In particular,
those with chronic respiratory insufficiency requiring
noninvasive ventilation [21, 22]. It proved to be
effective in improving outcomes, quality of life,
avoiding waste of resources and staff burnout [23].
In several nations dedicated multi-specialist clinical
teams and other allied care professionals work
together in the same location to ensure patients with
NMD and their caregivers receive efficient multidisciplinary support. Sometimes, the main challenge
of care coordination in this field is facilitating
access to this support. Since multidisciplinary
clinics are generally located in main city centres,
the geographic distance for many disabled patients
remains a barrier, especially during the coronavirus
disease pandemic. To avoid disrupting patient care,
telehealth has been successfully used to fill the
gap with high levels of acceptance and satisfaction
among patients and caregivers [24, 25].

Telemonitoring
Telehealth has also been used effectively in CRD.
Recent studies show that telehealth can be used
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Figure 1 The parties involved in and the main roles of care coordination in patients with respiratory diseases.

to initiate and monitor noninvasive ventilation in
patients with CRD and NMD [21–26].
Respiratory care coordination was first initiated
in the field of lung cancer by respiratory and
palliative specialist clinicians, surgeons and
oncologists joining forces. The benefits of this
have been described in the literature as extremely
positive and satisfying by many patients [27, 28].
Unfortunately, some other CRD patients (for
instance OSAS, ILD and rare lung diseases) still
experience fragmented care among healthcare
professionals. Further research in this field is
warranted [29].

The burden of respiratory
treatments
The treatment of respiratory patients requires a
multi-specialist and comprehensive approach.
When this is absent the treatment offered may be
suboptimal. Improved care coordination is needed
to overcome this treatment burden [30]. In this
section, the most prominent issues about the current
organisation of respiratory treatments and the related
care coordination solutions will be described.

Inhaled therapy
Long-term management of asthma and COPD
is centred on inhaled short- and long-acting

bronchodilators and steroids [31], but these
therapies are not always fully effective and do not
always achieve their goals. The main reasons for
this are as follows. 1) Adherence to inhalers: good
outcomes largely depend on a patient’s adherence
to inhalers. However, inhaler use is often incorrect
and adherence to therapy is suboptimal (e.g. in
asthma and COPD it is 50–60%) [31]. The main
reasons for this are: complex therapeutic regimens,
poor patient knowledge on disease and treatments,
and high cost of inhalers [32]. 2) Inhaler technique:
incorrect inhaler technique is a major problem,
especially among infants and the elderly. Other
factors include the complexity of devices, the
simultaneous use of several different devices,
using devices not suited to the patient’s abilities,
mental or physical limitations, low education level
and lack of proper technique training by healthcare
professionals [31–34].
These factors contribute to the global burden
of CRD, increasing the number of exacerbations,
hospitalisations, deaths and healthcare costs
[35, 36].
Better management programmes can help
reduce these problems [16] through correct
choice of device, effective patient training and
careful monitoring over time [37, 38]. Moreover,
families and caregivers should be educated in
self-management [36] and different professional
figures (pulmonologists, general practitioners,
paediatricians, nurses, pharmacists and
physiotherapists) should be involved [39, 40].
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However, to date, such programmes are not
widely implemented. Patients complain that they
are not properly informed about their disease,
not instructed on proper inhalation technique,
or told about the follow-up programmes [13].
Care coordination is missing. Finally, since many
clinicians were not able to demonstrate inhalation
techniques, care coordination should also ensure
adequate monitoring of healthcare professionals
continuing educational programmes [34].

Exacerbation phases
Very often CRD, especially asthma, COPD and
ILD, are characterised by exacerbations with
worsening of symptoms and decline in respiratory
function, with adverse economic consequences
on society [41]. More than one-third of patients
hospitalised for COPD exacerbations are
readmitted to hospital within 90 days [42]. A
possible explanation might be poor adherence to
guidelines in managing these events. In particular,
the misuse of antibiotics in the acute phase and
poor adherence to rehabilitation in the post-acute
phase have been considered as the main causes of
quick readmission to hospital, leading to increased
antibiotic resistance, long hospital stays and
increased healthcare costs [43–45]. As the Global
Alliance against Chronic Respiratory Diseases
states, coordinated and integrated approaches
should continually share updated guidelines,
thus lifting this care burden [9]. Moreover,
early recognition of disease symptoms, quickly
establishing home therapy and the adequate longterm adherence to inhalation therapy are essential
to reduce the number of exacerbations. In this,
self-management plays a pivotal role [46, 47].
Educating patients and carers to recognise early
signs of exacerbation should allow the patient to
recognise and manage the acute phase together
with the help of healthcare providers (i.e. clinicians,
nurses and physiotherapists) [42, 48]. This is
possible only in a “patient-centred” system, with
strong care coordination [20].

Long-term noninvasive ventilation
CRD such as COPD, NMD, obesity hypoventilation
syndrome and OSAS may require long-term
noninvasive ventilation [49–53]. However,
noninvasive ventilation may fail due to poor
adherence. Although NIV should be performed
for an adequate number of hours, many studies
have shown suboptimal adherence in a nonnegligible percentage of cases [54, 55]. The
main causes of poor adherence are: interfacerelated discomfort; unintentional leaks; patient–
ventilator asynchrony; patient reluctance; lack
of support from the family; absent or delayed
follow-up by the healthcare team; absence of
symptom improvement; lack of knowledge of
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therapeutic goals; psychological issues; and low
socioeconomic status [56, 57]. To detect and
solve all these problems, clinical and instrumental
monitoring, solid support of the caregiver, and
educational, psychological and behavioural
interventions are strongly recommended [58, 59].
However, these interventions are not available in
most clinical practices and can only be found in a
few specialised care locations. Care coordination
should work to ensure adequate delivery and
management of all these interventions. In the
past few years, a big step forward has been
made with the introduction of telemonitoring
and technological strategies that allow remote
assistance and provide a supporting network
among patients and all involved professionals
[60]. Indeed, recent studies have showed the
effectiveness of telehealth in improving access
to care and patient’s outcomes [61–63].

Long-term home oxygen
Patients with chronic hypoxemic respiratory
failure need long-term home oxygen but this
is also burdened by management issues, which
adversely affect patients’ adherence to therapy
[64, 65]. Patients report problems concerning
oxygen supply, low portability of equipment and
lack of experienced and dedicated assistance.
Moreover, physicians report issues related to
long-term home oxygen prescriptions [66]. In
particular, prescriptive models rely on values
of arterial oxygen tension to assess oxygen
demand, without considering a real titration
according to oxygen saturation measured by
pulse oximetry. This leads to possible under/
over-estimation of oxygen need with negative
clinical impacts such as disease exacerbations
and emergency department admissions, and
adverse economic consequences [67]. Finally, due
to the current bidding system, oxygen providers
cut their financial resources, equipment and
staff, in order to survive in a very competitive
market [66]. Consequently, the oxygen on offer
in countries may be limited, causing discomfort
for patients affected by chronic respiratory failure
[65]. An American Thoracic Society workshop
referred to this as the “oxygen supplementation
crisis” and recommended using a coordinated
multidisciplinary and data integration approach to
change the current policy, and improve assistance
to patients and outcomes. More research is
needed to understand how to solve this “crisis”
and guide clinical practice [66].

Pulmonary rehabilitation
During both stable periods and following
exacerbations, CRD patients with moderateto-severe disease and dyspnoea often require
rehabilitation [68, 69]. In line with the latest
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European Respiratory Society/American
Thoracic Society recommendations pulmonary
rehabilitation is a multidisciplinary, comprehensive
intervention, which requires coordination among
pulmonologists, physiatrists, cardiologists,
physiotherapists, nutritionists and psychologists.
Despite the importance of this therapy, several
studies report that many patients have not
accessed the treatment [70, 71]. This might be due
to a shortage of pulmonary rehabilitation services
or because patients are unaware of the benefits, are
poorly motivated or face other barriers. There are
significant variations in rehabilitation rates among
countries, and among patients with different types
of CRD. There is a need to improve care coordination
among healthcare professionals and to increase the
availability of services [68]. Home-based pulmonary
telerehabilitation has been promoted in recent
years. It has been shown to improve functional
exercise capacity, outcomes, adherence rates
and access to pulmonary rehabilitation, possibly
because it does not require patients to travel
and is easier to perform [71–73]. Healthcare
professionals may now closely follow-up patients
at home via virtual reality, augmented reality and
artificial intelligence [74–76]. The use of pulmonary
telerehabilitation was expanded during the
coronavirus disease 2019 (COVID-19) pandemic
because standard rehabilitation programmes
were suspended and to respond to the specialist
rehabilitation needs of COVID-19 survivors
following hospital discharge [77]. However, some
significant issues have emerged including: some
patients lack access to computers; methods
and tools for programme evaluation are not
standardised; and training and resources for health
professionals is inadequate [78]. To overcome these
problems, researchers have proposed models of
pulmonary telerehabilitation in respiratory diseases
patients, and rapidly implemented their use in
clinical practice [79].

Comorbidities
CRD patients often suffer from comorbidities such
as cardiovascular diseases, metabolic disorders,
osteoporosis, skeletal muscle dysfunction, anxiety/
depression, cognitive impairment, gastrointestinal
diseases and chronic cough [80–82]. One or more
comorbidity was present in up to 97% of COPD
patients and four or more comorbidities in 53%
of COPD patients [83]. These multi-morbidities
require a complex, multidisciplinary interventions
and are usually associated with worse outcomes
and increased health costs. The simultaneous
management of these conditions represents a
significant challenge which may lead to a suboptimal treatment experience. The different
specialists involved may not share information
effectively and may differ in their views on
how best to treat the patient. This may lead to
patients losing trust in health professionals’

competence [80, 84]. Although recent research
indicates that care coordination significantly
improves the burden of care in patients affected
by CRD [14], health systems still need to improve
coordination and integration of these patients’
care. E-health may play an important role in
facilitating healthcare professionals and patients
to access information [85].

Palliative care
The advanced/end stages of all respiratory diseases
may require palliative care. Unfortunately, many
barriers to palliative care still exist, including lack
of skilled professionals, patients’ fear of moving to
end-of-life care and the lack of adequate financial
and other resources. New integrated palliative
care models have been shown to be effective but
they require multidisciplinary cooperation and
coordination. In particular, robust integration
between respiratory palliative care clinicians,
specialist nurses, physiotherapists, psychologists
and social workers proved to be effective in
ensuring high-quality standards for care were met
in the field of CRD [86, 87], with many patients
with end-stage respiratory diseases reporting
significant improvement in their quality of life
and approach to the disease. There is a growing
literature consensus that palliative care should
be considered more for severe disease symptoms
management and earlier initiation of palliative care
over the course of the chronic respiratory disease
would result in a remarkable improvement in the
quality of life of patients with ILD and lung cancer.
Indeed, as the patients report; timely palliative care
was able to “take away their breathlessness and
fears” [88, 89].

COVID-19 pandemic
Recently, the global healthcare system suffered
an enormous challenge due to the COVID-19
pandemic. The world is witnessing a global
healthcare crisis with huge demands being placed
on over-stretched national healthcare systems.
The surge in capacity of staff, space, supplies,
systems and most importantly communications
has been vital in making it possible for healthcare
systems to cope with the disaster. Also, the
importance of effective care coordination has
become particularly clear. Despite massive efforts
to face the emergency, the COVID-19 tsunami
flooded the worlds healthcare systems, highlighting
their frailties [90, 91]. Older patients affected by
CRD, those with multiple comorbidities dependant
on caregivers, oncologic and immunocompromised
patients are more likely to be infected, become
seriously ill after infection, be isolated, have worse
access to medical care and clinical follow-up,
and die [92, 93]. Unfortunately, many patients
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Self-evaluation questions
1.
2.
3.
4.

What does “care coordination” stand for?
Why is care coordination useful in the field of respiratory diseases?
What is the treatment burden of respiratory patients related to?
How could care coordination reduce the treatment burden of
respiratory patients?
5. Could care coordination have a key role in patient management during
the COVID-19 pandemic?

interrupted their usual outpatient follow-up visits
because of a fear of being infected, incomplete
cover of telehealth facilities and because there
was a shortage of physicians and nurses diverted
to COVID intensive care units [94, 95]. Despite
this, patient-centred care, social care networks
and public health have, in some places, resulted
in a more integrated approach of care [96]. Clinical
guidelines have been introduced which emphasise
“crisis care coordination” in all medical fields,
especially respiratory disease [96]. Implementation
guidelines have emphasised re-organisation of all
levels of inside and outside hospital care. Health
systems have risen to the occasion and established
new ways of working. For example, intensive care
unit staff have been supported by doctors and
nurses from other specialties, including advanced
practice practitioners’ working in the intensive care
unit and anaesthesiologists working as intensive
care unit flexible physicians; using tele-critical
and tele-outpatient care models to screen for
emergency admission or necessary respiratory
follow-up visits, decentralising the hub of care
[97, 98].

Telemedicine
Different applications of telehealth technologies
have been used in the care of respiratory patients,

including telemonitoring, teleconsultations,
tele-education, and telehealth-pulmonary
rehabilitation [99]. This has expanded during the
last year due to the COVID-19 pandemic, with many
healthcare services forced to rely on telemedicine
to follow-up patients who cannot visit clinics.
Unfortunately, many hospitals and advanced care
facilities are yet not fully equipped to provide the
support needed. However, some nations such as
France and China have already approved telehealth
programme networks partially or fully covering the
related costs while others have not done so as yet.
The use and funding of digital health technologies
should be carefully evaluated and monitored by
governments which should play a more active role in
surveying its real outcomes on the health system
[100–103]. It must be recognised that telemedicine
may also carry ethical and legal problems that are
still not recognised internationally [104].

Summary and future vision
Care coordination in the field of CRD still offers
some heterogeneity of practice. The future of care
coordination in the field of respiratory disease holds
the improvement of all described networks and their
management. Some CRD have already reached a
better care coordination network setting than
others. However, the incredible support given to the
hospitals, the speed and the strength demonstrated
in optimising the healthcare forces has begun to
bear fruits. Patients feedback is already positive
but robust literature on the CRD is still missing
[14, 99, 100]. It is indeed a topic of current interest
for the scientific community, therefore, more
research will be warranted to further expand it.
In summary, the burden of respiratory
treatment related to the lack of care coordination
is still high but progress has been made to fill the
gap and to continue to improve, aiming to offer the
best possible integrated care for patients affected
by CRD.

Key points
●●

●●

●●

●●
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Treatment of respiratory diseases may be complex and often requires multidisciplinary approaches.
Care coordination is an important aspect of high-quality healthcare systems in ensuring optimal
care of respiratory patients and reducing hospitalisations and costs.
Care coordination should guarantee the coordination of multidisciplinary care and the access to
effective levels of care (i.e. acute, chronic, in- and outpatients, rehabilitation and home care).
During the COVID-19 pandemic, care coordination has an important role to play in ensuring correct
management and safeguarding adequate treatment for all respiratory patients.
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Suggested answers
1. Care coordination characterises high-quality healthcare systems filling
the gaps between various levels of care facilities. Its main aims are to
provide appropriate and efficient care within the correct time-frame,
reducing costs and hospitalisations.
2. The management of respiratory diseases is complex and needs a
comprehensive approach and continuous attention. Care coordination
is useful in providing continuity among all healthcare professionals
and facilities involved.
3. The treatment of patients with chronic respiratory diseases
involves education, monitoring, clinical follow-up, rehabilitation,
palliative care and telemedicine. Due to many inter-connected
layers and inefficient care coordination among them the result may
be sub-optimal leading to a burden that is added to the disease
load.
4. Care coordination should facilitate patients’ access to treatments,
educational programmes, therapy monitoring systems and sharing
of updated guidelines. It should also provide logistic support and
adequate information among all healthcare professionals inside and
outside hospitals and primary care, to promote social health and
educational services.
5. Yes. It could help ensure a strong, collaborative, effective response and
a consistent standard of care to patients affected by COVID-19 during
the global pandemic.
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