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Abstract: Multimorbidity is defined as the coexistence of multiple chronic conditions.
Individuals with multimorbidity typically present with complex needs and show significant
changes in their functional health and quality of life. Multimorbidity in the aging population is
well recognized, but there has been limited research on ways to manage the problem effectively.
More recent studies have demonstrated a high prevalence of multimorbidity in the younger
demographics aged under 65 years. There is a definite need to develop models of care that can
manage these individuals effectively and mitigate the impact of illness on individuals and the
financial burden to the health care system. An integrated model of care has been developed and
implemented in a facility in Nova Scotia that routinely treats individuals with multiple chronic
conditions. This care model is designed to address the specific needs of this complex patient
population, with integrated and coordinated care modules that meet the needs of the person
versus the disease. The results of a pilot evaluation of this care model are also discussed.
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Introduction
Multimorbidity has been defined as the coexistence of two or more chronic conditions
in an individual.! This problem has remained a topic of discussion and an area of
research interest across the world for many years now, with little progress in the
development of effective care models for individuals with such conditions.'""* There
is increasing evidence of patients with multimorbidity being encountered in primary
care.'>!4 The prevalence of this problem in the aging population is well recognized
despite limitation in the development of effective strategies for care.>"'” More recent
evidence shows an increasing trend of this problem in younger patient demographics. '
A study conducted in family practices in Canada has shown that, in approximately
900 patients, 61% in the age group 18—44 years and 93% of those aged 45—64 years
have multiple chronic conditions. The impact of multimorbidity from the patient
perspective has been explored, indicating that individuals feel the current system is
not addressing the basic needs of their health problems.'*?? In a study by Glynn et al,
the cost implications of treating individuals with multimorbidity were explored.?
Health care utilization was examined in approximately 3000 patients in relation to the
prevalence of chronic conditions. Health care utilization and cost was significantly
increased among patients with multimorbidity (P < 0.001).

Several barriers have been identified in the literature concerning the treatment of
multimorbidity, all of which make management of these patients more complex for
primary care practitioners. Figure 1 demonstrates the multitude of challenges that make
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the management of multimorbidity more complex for primary
care practitioners and specialists.

Patients with multimorbidity present to the health care
system with unique requirements, disabilities, and functional
limitations.?'2 The basic need of this population seems to
be integration of care that transcends the layer of disease-
specific approaches.?'?> This integration must address the
myriad disease-specific recommendations from multiple care
providers, while supporting self-management strategies that
can improve functionality and quality of life. The unique
needs of this patient population can present a significant
challenge to primary care providers who, in reality, have
limited interaction time per patient per visit.?

Currently, the most widely referenced model for delivery
of chronic disease management and prevention activities has
been the chronic care model.>* This model includes several
components, such as integration of community resources,
self-management support, delivery system redesign, decision
support, clinical information systems, and organizational
support. The model has been used with some level of success
in the management of index conditions, such as diabetes.?’
However, the chronic care model does not meet all the
multifaceted requirements of multimorbidity at the level of
the individual. The novel care model discussed in this paper
is based on concepts derived from the chronic care model in
addition to concepts of relevance and importance integrated
from other care models, along with some novel elements from
clinical experience in treating complex patients.?3-46

Multimorbidity in a clinic treating

complex chronic conditions
Challenges related to the management of multimorbidity
were recognized in a treatment facility for individuals with

Absence of an index
condition, presence of
multiple chronic conditions

{4
Significant costs to the
health care system

Figure | Challenges of managing multimorbidity.

Myriad of symptoms

Management of individuals
with multimorbidities

Challenges in enabling
motivation in individuals
and appropriate self-
management supports

complex diagnoses, including multiple chemical sensitivity,
chronic fatigue syndrome, and fibromyalgia. The clinic
receives referrals locally, nationally, and internationally.
The treatment facility is located at Capital Health, Nova
Scotia, and offers integrated care for individuals who have
challenging and complex diagnoses or medically unexplained
conditions. The multidisciplinary team of clinicians works
closely with family physicians in managing the care for
such individuals. The multidisciplinary team comprises
physicians, nurses, occupational therapists, a psychologist,
a psychotherapist, and a clinical dietitian.

The experience of the clinic is that a high percentage
of patients treated have multiple chronic conditions. In
reviewing 300 patients seen at the clinic, a higher percentage
of females aged 4565 years were found to have multiple
chronic conditions. Only a small percentage of patients had
one chronic condition in addition to the referred condition.
A high percentage had two (28%) or three (32%) conditions
in addition to the referred condition(s).

Care model for treating complex

conditions in the clinic

The cornerstone of the new model for treating multimorbidity
discussed in this paper was derived from the model developed
for management of a complex and challenging condition, ie,
multiple chemical sensitivity.*** Despite having a diagnosis
of multiple chemical sensitivity, no two patients are prescribed
the same treatment regime.*® The literature on how best to
manage these patients is limited, with knowledge growing in
an ad hoc manner and little or no consensus among experts
across the world. In a study conducted by Sampalli et al,
at least 11 different care management strategies requiring
involvement of a specific cluster of health disciplines were

Involvement of multiple
health care professionals
/

Fragmented care
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identified in 100 patients with a diagnosis of multiple chemical
sensitivity.*” There were multiple variations within the care
management strategies in what individuals actually received
as treatment under different areas of multidisciplinary
health focus. Thus, the model developed and applied for
the management of multiple chemical sensitivity has a
structural framework for standardizing the global elements
of care deemed essential for this complex population,
including a comprehensive and multidisciplinary assessment,
coordination of care across multiple care providers, and
interventions and education modules that are not disease-
specific but provide the flexibility for individualization of care
to meet the needs of each patient. The details of this model
have been discussed by the authors in another paper.*®

The growing prevalence of the problem of multimorbidity
in the routinely treated patient population at the clinic led to
further evaluation and refinement of the existing care model.
A literature review was conducted by the authors to query
essential and ideal features of relevance and importance in
treating individuals with multimorbidity, existing knowledge
on chronic disease management models, chronic care models
in Canada, care models for multiple chemical sensitivity,
chronic fatigue syndrome, and fibromyalgia, and models
for complex conditions. The databases reviewed included
PubMed, Medline, Embase, the Cumulative Index to Nursing
and Allied Health Literature, the Cochrane Central Register
of Controlled Trials, and Google Scholar. MeSH headings and
keywords used were “chronic care model”, “chronic disease

LEIINT3

management”,

LEINT3

patient-centered care”, “integrated care”,

CEINT3

“models for multiple chemical sensitivity”, “chronic fatigue

EERNT3

syndrome”, “fibromyalgia”, “multimorbidities model”, and
“whole-person model”. Over 600 articles of relevance to
these topics were identified and reviewed. A summary of
key features or models of importance that helped in the
development of the care model for multimorbidity is pre-

sented below.

Multimorbidity in the elderly

Multimorbidity research in the elderly has outlined certain
key components of care, such as comprehensive assessment,
comprehensive and evidence-based care plans, supporting
behaviors to improve adherence to care plans, coordination
of care across primary care, specialists, hospitals, and
community resources.'s !’

Central sensitivity syndrome
In a review of conditions that impacted multiple systems
of the body, Yunus discussed the phenomenon of central

sensitization, which is a complex situation demonstrating
the coexistence of multiple conditions triggered by central
sensitivity.>* When researching fibromyalgia, Yunus found
several complex diagnoses to overlap in individuals, such as
multiple chemical sensitivity, irritable bowel syndrome, and
tension-type headaches. The paradigm of central sensitivity
embraces the important concept of person-centered patient
care that takes into account the varying degrees of both
biological and psychosocial factors in a given patient.

Integrated care

Integration of care has been a key component often
discussed in relation to multimorbidity as well as complex
conditions.*** Kodner and Spreeuwenberg defined the overall
aim of integrated care as being to “enhance quality of care and
quality of life, consumer satisfaction and system efficiency
for patients with complex, long-term problems cutting across
multiple services, providers and settings”.3* Stange states that
when the complexities of managing patients with chronic
conditions escalate, it is important to meet and integrate the
needs of the person versus the disease.** Various studies
have discussed the importance of a multidisciplinary team
approach to address the physical and psychosocial concerns
that can influence quality of life in individuals with chronic
conditions.***? A few studies have emphasized the importance
of'the role of the team in integrating care for the person’s entire
constellation of comorbidities.*** Lastly, the importance
of integrated care in improving patient empowerment and
education through the provision of timely and effective self-
care support has also been discussed.*

Salutogenic model

Antonovsky and his salutogenic model for management of
complex conditions was also considered in the development
of the new model.* In this model, the author identified coping
mechanisms, which enabled some people to remain healthy
despite unfavorable circumstances. Knowledge about predic-
tors of positive health might be useful for health promotion
activities in the general population, and also to support
positive health among chronically disabled individuals. Key
concepts of the salutogenic model indicate that care teams
should identify and use patient self-selected health enablers
in the type of treatment, education and self-management
strategies applied in individualized care.

Self-management amidst complexities
Patient perspectives were gathered in a cross-sectional study
conducted by Noel et al in 422 patients.* The study results
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indicate that standardized group classes, such as Lorig’s chronic
disease self-management program, may not adequately address
all of the concerns of patients with complex multimorbidity.*
This study showed that self-management in the areas of stress
management, pain management, sleep education, sexual health,
healthy eating, vocational, coping with activities of daily living,
and research trends show that patients find it helpful to introduce
the behavioral changes needed slowly or pace their way to
the required changes. The McGill program for whole person
care discusses elements of mindfulness-based stress reduction
techniques to empower patients with complex diagnoses.*

An integrated care model

for multimorbidity

A model of care was proposed following the literature review
that integrated the key and essential features identified in the
literature to revise and improve the existing care model at the
clinic. An integrated phase of care by a multidisciplinary team
of clinicians to address the multifaceted nature of symptoms
and disease constellations in a non-disease-specific approach
is the primary need of this patient population. Towards this
global objective, an integrated model of care offered by a
multidisciplinary care team with essential elements of care
has been proposed to enable both the patient and their health
care providers to establish health goals and outcomes that
are not disease-specific.

The integrated care model includes essential elements of
care identified in the literature, along with novel elements of
relevance and importance to this particular patient population.
Elements identified in the literature include a comprehensive
assessment of the multifaceted diagnosis and symptom
profile, evidence-based care plans, supporting behaviors to
improve adherence to care plans, coordination of care across
the integrated care team, primary care physicians, specialists,
hospitals, and community resources. Novel elements include:
a medical management scheme that facilitates the care of
the patient across the spectrum of diagnoses and symptom
profile; multidisciplinary care that includes rehabilitation
to improve functional health and quality of life; care
coordination appointments integrated into key phases of
care delivery to ensure patient engagement and confidence in
whole-person care and self-management; education modules
that provide skills and coping strategies to help manage
the needs of the person; and patient-relevant and identified
self-management and behavior management supports at
key phases of care delivery that are specifically designed
to motivate and enhance the life skills of individuals to
manage their constellation of problems better. The proposed

model comprises four key phases, ie, intake, integrated care,
transition, and discharge, as shown in Figure 2.

Intake phase

The aim of this phase is to gather knowledge of the
individual’s multifaceted needs through a comprehensive and
multidisciplinary assessment. This phase of care includes an
intake screen by a physician to determine the diagnostic and
symptom profile of the patient. An occupational therapist
reviews the care coordination and rehabilitation needs of the
patient across the spectrum of care and specialists. A nurse
orients and educates the individual concerning the process
of care delivery in addition to gathering initial information
about self-management needs. This phase of care is essential
to help the care team understand the complex medical
profile and individualized integration needs of the patient,
in addition to educating and orienting them concerning the
health care delivery format. This phase is also important in
terms of identifying patient motivation and any facilitators
and barriers to change. Based on the outcome of this phase,
the care team will develop an individualized integrated care
plan with the involvement and engagement of the patient.
The overall goal of this phase is to help individuals shift
from a fragmented to an integrated and non-disease-specific
view of their health problems in addition to raising their
self-awareness regarding the potential enablers for positive
shifts in health. During this phase, the Canadian Occupational
Performance Measure® and a symptom questionnaire*
are administered to patients. The Canadian Occupational
Performance Measure helps to identify and develop patient-
specific health outcomes in care management.

Integrated care phase

The aim of this phase is providing treatment, education,

and support for integration of the physical, functional,

psychosocial, and vocational needs identified for individuals

in the intake phase of care. The duration of the integrated

phase can vary for individuals depending on the complex-

ity and severity of their needs. Aspects that are reviewed

regularly during this phase of integrated care include:

e functional status, symptom levels

e patient’s active engagement and involvement in the care
plan

e coping skills, activity, and stress management strategies
and self-management skills

e cducation strategies

e self-management plan

e goal attainment from patient’s perspective.
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Multidisciplinary care
appointment
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Care coordination
appointment — OT
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Stanford chronic disease management
questionnaire, SF-12 quality of life
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\
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Multidisciplinary care with a \

—— Intervention
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l

Care coordination
appointment — OT
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completion of integrated care,
transfer of care to family physician

Care coordination
appointment — OT

Patient Assessment of Chronic lliness Care
(PACIC)

Discharge phase Discharge Transfer of care back to family physician
Physician — transfer care to family hase
physician P Post discharge phone call nurse

Figure 2 Proposed model of care for multimorbidity.

Figure 3 shows details of the care modules offered in the
integrated phase of care (Figure 2). Interventions offered
during this phase include ongoing medical support and
monitoring of disease-specific needs, dietary intervention,
vocational support, functional rehabilitation, psychotherapy,
and interventions for management of pain and fatigue.
Coordination of care includes ongoing liaison with the
patient’s family physician, care providers in the community,
and community wellness programs. The treatment modalities
are all designed to improve overall functionality and quality
of life through interventions, counseling, coaching, and
education to address the needs of the individual versus
treatment of the disease.

Transition phase

During this phase of care, the multidisciplinary team
assesses the patient’s readiness to be discharged and
identifies any other pending care needs or gaps essential
for the patient to self-manage their health. This phase
of care delivery also involves engaging the patients in a

conversation and formulating action plans around self-
managing their condition. During this phase, the patient
and the care coordinator discuss the community supports
available and transfer of care to the family physician to
facilitate reintegration into the community. The family
physician is contacted to understand the needs of the patient
at the time of transition. During the transition phase, the
Patient Assessment of Chronic Illness Care questionnaire
(PACIC),*® Canadian Occupational Performance Measure
(COPM), and symptom questionnaire are administered to
patients.

Discharge phase

The discharge phase involves completion of the transition
phase and final appointments that are essential to complete
care for the patient. This includes a final appointment with
their treating physician and a one-month post-discharge
follow-up appointment with a nurse. The care of the patient
is then transferred to their family physician or primary care
provider.
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Figure 3 Integrated care modules.

Outcome measures

Outcome parameters must measure meaningful health outcomes
of relevance and importance to individuals with multimorbidity.
They should enable evaluation of patient perspectives of their
own health and the care received. The global objective of the
revised care model is to enable shifts in functional health and
quality of life. The outcomes selected include the COPM,¥
PACIC,* and a comprehensive questionnaire specifically
validated for multiple chemical sensitivity which reviews
the severity of symptoms according to organ system, akin to
the Cumulative Illness Rating Scale.”® COPM and symptom
questionnaire are administered before and after intervention,
and the PACIC is administered at transition.

Pilot results
Changes in functional health and symptom management were
evaluated in a small group of patients (n = 20) comprising

ICCS Intake Screen— medical intake, care coordination and education

Self: program - ging care for the whole-person versusthe
disease, education toreduce environmental stressor (intemal 2nd external envir

Return care to referring
physician, and /or
s) and biofeedback stress

= referral to specialists,
community programs

15 women and five men of mean age 42 * 5.4 years who
underwent intervention as part of this novel model of care.
The average duration of treatment was approximately
6 months. The mean number of chronic conditions in this
pilot group was 3.75 £ 1.2.

Table 1 shows the PACIC results captured during the
transition phase of care. Most scores for the subscales of the
PACIC were in the higher range, with mean values above a
score of 4 for delivery system/practice design, goal setting/
tailoring, and problem solving/contextual. Follow-up/
coordination received a lower rating compared with the rest,
but was still ranging over the half-way point in scoring.

COPM scores before and after intervention are shown in
Table 2. The patients had scores 4-5 points higher in their
self-identified performance problems. The top categories
identified included exercise, work, energy levels, housework,
and preparation of meals. Satisfaction scores on the COPM

Table | Patient Assessment of Chronic lliness Care questionnaire scores*

Group Patient activation Delivery system/ Goal setting/ Problem solving/ Follow-up/
(n=20) practice design tailoring contextual coordination
Mean + SD 38+ 1.1 42+12 43+09 44+13 EN I N

Notes: *Scored as: |-none of the time; 5-all of the time.
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Table 2 Canadian Occupational Performance Measure scores*

Pilot group COPM performance COPM satisfaction
(n=20) Mean + SD Mean + SD

Pretest 35+25 375+ 15

Post-test 735+22 85+ 1.8

Difference 355+ 1.1 47513

P value <0.001 <0.001

Notes: *Scored as: |, low ability or satisfaction; 10, high ability or satisfaction.
Abbreviations: COPM, Canadian Occupational Performance Measure; SD, standard
deviation.

also increased after intervention, and were almost twice the
scores beforehand. Symptom scores showed significant shifts
after intervention in terms of overall perception of health and
in fatigue scores. Ratings for overall health, fatigue, and pain
are shown in Table 3.

Discussion

This paper describes an integrated model of care to address
the challenges of multimorbidity. There is limited research
on effective management strategies to address the financial
and health impact of multimorbidity. The growing evidence
of multimorbidity in younger patients is also of concern.
There is a clear need to develop effective care models that
can enhance functional health and reduce the burden of dis-
ability in this complex patient population.

A review of the literature identified certain key elements
of relevance to the management of multimorbidities. The
global needs of affected patients appear to include inte-
gration of care to address their constellation of physical,
functional, and psychosocial problems. This paper presents
an integrated care model developed to address the chal-
lenges of multimorbidity in a treatment facility for complex
chronic conditions. The proposed care model incorporates
certain novel elements of care management identified in the
literature, including indepth assessment of multiple diagnoses
and a multidimensional symptom profile, integration of care

Table 3 Symptom scores

Pilot group Pre Post P value
(n=20) meantSD meantSD

Rating of health 262+ 1.2 62+2 <0.0001
since onset of illness

(I, worst; 7, best possible)

Fatigue 73124 28+ 1.1 <0.0001
(1, no symptoms;

12, worst possible)

Pain 64125 45+13 0.06

(I, no symptoms;
12, worst possible)

Abbreviation: SD, standard deviation.

needs, coordination of treatment at the care, health system,
and community levels, and providing care to help the person
without focusing on the disease. The overall goal of care is
to help the individual improve their functional health and
quality of life. Education modules that impart skills and
coping strategies to enhance self-management and facilitate
healthy behavior are also an integral aspect of this type of
care delivery.

The results of this pilot evaluation, despite the small
sample size, are promising, and are a preliminary step
towards the design of a larger randomized controlled trial to
understand better the effectiveness of this novel care model
for challenging and complex conditions. Further research is
also required to determine if the cost impact to the system
from managing patients in this manner can outweigh the
costs of just being managed by their family physician versus
engagement of an integrated care team.
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The authors declare that they have no conflict of interest in
this work.
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