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Abstract

Background Healthcare system sustainability is challenged by several critical issues; one of the most pressing

is the ageing population. Traditional, episodic care delivery models are not designed for older people who are medi-
cally complex and frail. These individuals would benefit from health and social care that is more comprehensive, coor-
dinated, person-centred and accessible in the communities in which they live. Delivering this is a challenging endeav-
our. Community-based health and social care professionals are siloed, dispersed across various locations and sectors,
each with their own mental models, electronic health information systems, and means of communication. To move
away from fragmented care delivery models and towards a more integrated approach to care, an analysis of the pro-
cess of community-based comprehensive geriatric assessment was conducted in an urban location in Atlantic
Canada. The purpose of the study was to identify where in the community-based comprehensive geriatric assessment
process challenges and opportunities existed for moving towards a more integrated model of care delivery.

Method The functional resonance analysis method (FRAM) and dynamic FRAM (DynaFRAM) modelling were used
to model the community-based health and social care system and create a hypothetical patient journey scenario.
Data collected to inform modelling consisted of document review, focus groups, and semi-structured interviews
with health and social care professionals providing care and service to older people in the community setting.

Findings. Challenges and opportunities for implementing integrated care in the local context were identified. Find-
ings from the FRAM and DynaFRAM analysis informed the co-design of multi-level process improvement recommen-
dations that aim to move the local community-based comprehensive geriatric assessment process towards a more
integrated model of care.

Conclusions A transformative redesign of community-based health and social care in the local context is neces-
sary but cannot be accomplished without an understanding of how health and social care professionals conduct
their work and how older people may receive care under the dynamic conditions. The FRAM and DynaFRAM model-
ling provided an enhanced understanding of system operations and functionality and demonstrated a critical step
that should not be overlooked for decision-makers in their efforts to implement a more integrated model of care.
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*Correspondence:

Alexis McGill

amcgill@unb.ca

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://orcid.org/0000-0003-1710-4570
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-024-01196-6&domain=pdf

McGill et al. Health Research Policy and Systems (2024) 22:103

Background
Like many countries worldwide, Canada is facing demo-
graphic changes that have a significant impact on future
healthcare system functioning and sustainability. Cana-
da’s older adult population will grow by 68% in the next
20 years [1]. Additionally, 25% of Canadians over age 65
are frail [2]. An ageing population coupled with rising
service demands is concerning given how the Canadian
healthcare system is currently designed. Traditional,
episodic healthcare delivery models do not support the
long-term and intersecting health and social care needs
of older people [3, 4]. Integrated care solutions are
needed that can help older people to maximize health
and wellness achieve the outcomes that matter to them.
To move towards delivering care that is more inte-
grated, a group of Geriatricians in one Atlantic Canadian
city began conducting community-based comprehensive
geriatric assessments (CGA). A CGA is multidimen-
sional process that aims to identify the medical, social
and functional needs of older hospitalized people to
develop an integrated care plan to address their needs
[4-7]. Despite the success of the CGA in the hospital set-
ting, further work is required to explore its applicability
in other settings due to difficulties in coordinating multi-
disciplinary work [8]. In the community, professionals are
siloed, dispersed across various locations, each with their
own mental models and methods of communication.
Due to this fragmentation, older people may find them-
selves navigating an uncoordinated collection of clini-
cal encounters [9]. The WHO [4, 7] advocates for action
across health and social care sectors worldwide to enable
the delivery of integrated care by enhancing and optimiz-
ing the way current services are designed and delivered
to older people. This study used a novel methodological
approach to gain an improved understanding of how the
local system functions and operates. From these valuable
insights, the research team was able to develop multilevel
recommendations that can inform the design and imple-
mentation of a more integrated model of care delivery.

The functional resonance analysis method

A new approach to collecting data is necessary that
acknowledges and confronts the complexity and vari-
ability of everyday healthcare operations. Variability in
healthcare can be attributed to dynamic and uncertain
processes and systems. Within a complex socio-techni-
cal system, human and organizational performance will
always vary and adjust to meet demands. These adjust-
ments will produce positive outcomes but can also at
times result in poor outcomes. Having an improved
understanding of variability and its impact on opera-
tions can assist in the design and integration of people,
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processes, policies and organizations [10]. The functional
resonance analysis method (FRAM) is a systemic, non-
linear mapping approach used to produce a functional
model of the everyday activities, interdependencies and
variabilities within a process or system, demonstrat-
ing complexity which may otherwise be invisible [11].
The FRAM refers to activities in a process as “functions”
[12]. Ross et al. explains that functions are continuously
carried out in complex processes and can be human,
organizational or technological. Functions are described
in terms of six aspects — input, output, resources, time,
control and preconditions — that occur when work within
a process or system happens [13]. Functions are dia-
grammed as a hexagon with its six aspects branching
from each corner. An example of a function from Holl-
nagel et al. is provided in Fig. 1 [14].

The aspects that characterize functions are best
described by Clay-Williams et al. [15].

1. The input is what the function acts on or changes
(what is used to start the function).

2. The output is what emerges from the function (an
outcome or state change).

3. A precondition is a condition that must be satisfied
for a function to be executed.

4. The resources are materials or people needed to exe-
cute a function.

5. Control is how the function is regulated or controlled
(guidelines, protocols).

6. Time refers to any temporal requirements of the
function.

Functions are interconnected through mutually shared
aspects. A FRAM model is a visual depiction of all the
functions and connections existing in a healthcare pro-
cess. This is a strength of the method, allowing clini-
cians and administrators to visualize the complexity of
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Fig. 1 FRAM function hexagon
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a process as well as all the potential ways a process can
take place. FRAM models can also be used to conduct
dynamic FRAM modelling (DynaFRAM). This approach,
developed by Smith et al., can depict the variations that
belong to specific executions of a process over a set
period, known as functional signatures [16]. The result
is the ability to visualize a unique functional path (func-
tional signature) through a process or system.

Integrated care

Integrated care aims to improve the quality and efficiency
within and across the micro- (clinical, patient level),
meso- (organizational, professional) and macro- (policy,
sector) levels of health and social care while ensuring
it is organized around the needs, preferences and goals
of older people [3]. There are several models, standards
and frameworks in the literature to guide integrated care
design and implementation [7, 17, 18]. Threapleton et al.
found there to be a lack of robust evidence identifying
the most effective or beneficial approaches to integrated
care implementation: The authors offer a more pragmatic
approach by presenting three potential prerequisites [19].

(i) Understanding the key components of integrated
care for older populations.

(ii) Understanding how integration takes place through
the micro-, meso- and macro-levels of the health
care system.

(iii) Anticipating implementation challenges to effec-
tively make changes within different care contexts
and settings.

The present study followed this approach and will begin
by providing an overview of the literature on the key
components of integrated care for older people as well
as the levels and dimensions through which integrated
care can take place. To anticipate challenges as well as
opportunities in the implementation of integrated care,
an examination and analysis of the current process of
community-based CGA in an Atlantic Canadian city was
conducted using the FRAM and DynaFRAM modelling.

Understanding key components of integrated care

for older people

For care to be organized, coordinated and delivered
around the needs and goals of older people, care models
need to be designed with the goal of maintaining and pre-
venting decline in an older person’s intrinsic capacity and
functional ability [3]. The WHO defines intrinsic capac-
ity as all the physical and mental capacities that an older
person can draw upon [4]. Functional ability defined by
WHO [4] “comprises the health-related attributes that
enable people to be and do what they have reason to
value” (p. 28). The WHO has introduced the Integrated
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Care for Older People (ICOPE) approach, which aims
to support the delivery of integrated care models glob-
ally by encouraging governments, health organizations
and clinicians to approach health and social care delivery
through the lens of intrinsic capacity and functional abil-
ity [20]. To achieve this, efforts should be made to reor-
ganize services to include the following key components:

(i) person-centred care

(ii) comprehensive geriatric assessments

(ili) interdisciplinary teams

(iv) case management

(v) goal-setting and shared decision-making

(vi) support for self management

(vil) amalgamated information and data sharing systems

(vili)supportive leadership, governance and financing

mechanisms
(ix) home-based interventions [3, 4, 7, 19]

Understanding the Levels and Dimensions of Integration
Much of the evidence on the effectiveness of integrated
care is at the micro-level with little focus on meso-level
and macro-level elements [3, 21]. Although there may
be positive change and efficiency at the micro-level,
sustainability may not be possible without considering
inter-level interactions [19]. For there to be inter-level
connectivity and sustainability there needs to be consid-
eration for the levels and dimensions of integrated care
prior to implementation. Table 1 provides descriptions of
the micro-, meso- and macro- levels through which inte-
grated care for takes place, as well as the domains of inte-
gration — normative and functional — that connect the
levels of the system [18, 20, 21].

Methods

Study purpose and objectives

The purpose of the study was to identify where in the
community-based comprehensive geriatric assessment
process challenges and opportunities existed for moving
towards a more integrated model of care delivery. The
research objectives were:

(1) To map the everyday activities and interdependen-
cies of the CGA process in the community-based
system using the FRAM to produce a functional
model.

(2) To identify instances of potential variability occur-
ring in the CGA process from the data obtained
from health and social care providers who conduct
everyday work in the system.

(3) To provide an example of variability in the CGA
process by developing a functional signature from
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Table 1 Descriptions of the levels and dimensions of integrated care
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Levels Descriptions

Micro-level The clinical or interventional level, which is concerned with how health and social care services are coordinated and delivered to older
people

Meso-level The organizational and professional level
The organizational level is concerned with inter-organizational shared governance, collective action and collaboration
The professional level is concerned with partnerships among health and social care professionals that have a shared accountability
to provide care and service delivery to older people

Macro-level  The policy or sector level. Concerned with governmental, educational and regulatory arrangements that guide organizations and pro-
fessionals in the delivery of comprehensive care and services to older people

Dimensions Descriptions

Normative The development of a shared vision/culture among stakeholders and organizations (clear goals and objectives) that can facilitate

interdisciplinary collaboration to meet the needs of older people
Functional The coordination of support functions essential for service delivery to older people, such as information technology, financial man-

agement, human resources, strategic planning and quality improvement

a hypothetical patient journey scenario using Dyna-
FRAM.

(4) To determine how the emergence of negative and
positive variability can create challenges or generate
opportunities for delivery of integrated health and
social care for older people.

(5) To co-design multi-level process improvement rec-
ommendations supported by normative and func-
tional dimensions of integration.

Research design and data collection

This study was conducted in an urban location in New-
foundland and Labrador and incorporated multi-disci-
plinary perspectives on the process of community-based
CGA. Ethical approval was obtained from the New-
foundland and Labrador Health Research Ethics Author-
ity; IRB00011348. All participants provided written
consent. An exploratory case-study design was employed
by the researchers. Mixed method data collection was
conducted using semi-structured interviews, document
review and focus groups. Purposive sampling was used
to draw from community-based managers and health
and social care professionals providing care and ser-
vice delivery to older people at any stage (before, during
or after) of the CGA process (See Table 2). Participants
were approached by email. The Consolidated Criteria
for Reporting Qualitative Research (COREQ) checklist
was used to guide the reporting of research for this study
(Appendix A). To build an accurate FRAM model, the
researchers aimed to capture the variation in sampling
by including one or more participants from each health
and social care professional and managerial groups in
the study. Ultimately, data saturation determined sample
size. In total, 17 health and social care professionals and
community-based managers were enrolled in the study.

Table 2 Description of participants

Number of
participants

Healthcare professional

Geriatrician

Registered nurse
Nurse practitioner
Family doctor
Physiotherapist
Occupational therapist
Social worker
Pharmacist

N NN = = N = W W

Manager (community supports program)

Data collection

Semi-structured interviews. Semi-structured interviews
were conducted individually in a private setting over the
WebEx videoconferencing platform. Interviews were
conducted by A.M. with V.S. as a note taker. Interviews
were recorded and then transcribed. The length of the
semi-structured interviews varied (range 47-120 min,
mean?71 min). Interviews were directed by an interview
guide (Appendix B). Questions and prompts were devel-
oped to elicit the data necessary to identify and describe
functions and their aspects, the interdependencies
between functions and how the CGA process may vary
under dynamic conditions. Transcribed interviews were
not returned to participants for comment or correction
and there were no repeat or follow-up interviews. A.M.
is a PhD candidate who has completed graduate level
studies using the FRAM and has domain expertise in
nursing. V.S. is a postdoctoral fellow with an academic
research background in engineering and the application
of the FRAM in the healthcare domain. Although the
domain expertise of the interviewer could be viewed as a
strength, it also could introduce bias due to the potential
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for preconceived assumptions or understandings of how
health and social care services are delivered. In acknowl-
edgment of the potential for bias, the interviewer and
note taker met after each interview as a reflexive exercise
to discuss interviews and to make any necessary adjust-
ments for future interviews.

Document review. A review of documents identified by
participants that assist in the completion of their every-
day work with older people was conducted. Documents
included older adult assessment guidelines and standard-
ized referral forms. The documents reviewed assisted in
confirming functions and aspects identified in interviews.

Focus groups. Focus groups were conducted using the
WebEx platform. Participants completed a member
checking exercise to validate the model. Participants
were given time to examine the model and then ask
questions and offer feedback on accuracy (Appendix C).
Participants eliminated redundant functions and identi-
fied new functions and interdependencies to ensure the
model was an accurate representation of their work.

Data analysis: steps of the FRAM

In keeping with the FRAM approach, data collected were
used to undertake a stepwise examination and analy-
sis. The following sections explain the five steps of the
FRAM, and how the research team moved through the
steps of the method to meet the study objectives.

Step 0: clearly describing the study purpose

The research team wanted to gain a better understand-
ing of everyday operations and system functionality. The
study purpose planned to identify where in the commu-
nity-based comprehensive geriatric assessment process
challenges and opportunities existed for moving towards
a more integrated model of care delivery. Having a clear
purpose and scope of the FRAM analysis allowed the
research team to:

(1) Delineate the boundaries of the process they
intended to examine.

(2) Prepare a sampling plan.

(3) Determine the most appropriate methods of data
collection.

Step 1: mapping functions

The first study objective was to map the everyday activi-
ties and interdependencies of the CGA process in the
community-based system using the FRAM to produce
a functional model. Activities (functions) were mapped
in terms of their aspects through data gathered from
semi-structured interviews. Interview transcripts were
analysed, and then selective coding of functions and
their aspects was conducted by A.M. The data gathered
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from semi-structured interviews and document reviews
informed the building of an initial FRAM model. FRAM
model visualizer (FMV) software was used to graphi-
cally depict a preliminary model [22]. Two members of
the research team met over 3 days to review the model
and reach a consensus. The researchers conducted an
inter-coder reliability assessment to measure the level of
agreement regarding how the data were coded. A second
team member performed selective coding of functions
on three randomly selected interview transcripts. Codes
were compared with those of the first team member. The
percentage of agreement on identified functions ranged
from 86% to 88%. The FRAM model of the community-
based health and social care system is demonstrated
below in Fig. 2 and is further described in the results sec-
tion. The model as well as individual subsystems of the
model can also be found in Appendix D.

Step 2: identifying performance variability

The second study objective was to identify instances
of potential variability occurring in the CGA process.
Hollnagel advises researchers to differentiate between
the potential variability of functions (the model) and
the actual variability of functions (an instantiation) [11].
Potential variability is defined as what might happen in
the CGA process under dynamic conditions [12]. An
instantiation represents how a subset of functions within
the FRAM model are mutually coupled under certain
conditions or within a certain time [14]. If considering an
older person, an instantiation of the community-based
CGA process would be their individual journey through
the CGA process. The FRAM model itself can only dem-
onstrate the potential variability of the community-based
CGA process and not its actual variability. Examining the
reasons why the output of a function varies (internal and
external forces) as well as how variability will be dem-
onstrated in the function’s output (time and precision)
should be conducted to gain an understanding of how
downstream functions could potentially be impacted
[12]. Semi-structured interview data informed the analy-
sis of potential variability. Participants were asked spe-
cific questions on how the outputs from functions could
vary and how that variability could show itself in the pro-
cess (Appendix B). The analysis of potential variability is
shown in Appendix E. Functions from which variability
emerged were classified into five categories:

(i) Intake.

(ii) Assessment.

(iii) Decision-making.
(iv) Care planning.
(v) Communication.
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Fig. 2 FRAM model of the community-based health and social care system

Each category details the functions demonstrating
potential variability, the manifestations of variability in
terms of time and precision, the potential downstream
effects of variability and proposed multi-level (micro-,
meso-, macro-levels) recommendations to enhance posi-
tive variability and dampen negative variability. Hollnagel
et al. [14] explain actual variability will always “be a sub-
set of the potential variability” and researchers should
take the time to conduct the exercise of characterizing
potential variability to “avoid being unduly biased by hav-
ing a specific scenario” (p. 53). The analysis of potential
variability provided an improved understanding of how
variability can potentially emerge and impact outcomes.

Step 3: determining the aggregation of variability

The third study objective was to provide an example of
variability in the CGA process by developing a func-
tional signature from a hypothetical patient journey sce-
nario using DynaFRAM. Functions occurring earlier in
healthcare process (upstream) can have an impact on
functions later in the process (downstream). This is also
known as the aggregation of variability. Functional reso-
nance occurs when variability emerges in a system and
aggregates in ways that lead to unexpected outcomes
[11]. The DynaFRAM software was designed to be com-
plementary to FRAM model visualizer (FMV) software

[23]. The FMV can provide a visual representation of
potential variability and DynaFRAM can provide a vis-
ual representation of actual variability using functional
signatures, which are comparable to instantiations [16].
This is achieved by capturing and visualizing the variabil-
ity of functions of an older adult’s journey through the
community-based CGA process. The unique journey and
the particulars of variability of that journey (functional
outputs) are monitored over time. The team developed
a hypothetical patient journey scenario of how variabil-
ity can emerge in the CGA process by using a compos-
ite of data gathered from the semi-structured interviews
(Appendix F). The scenario demonstrates how variabil-
ity emerges and can impact the community-based CGA
process for older people. A patient journey is described
as the many “touchpoints” with healthcare professionals
(formal and informal) that occur over time and in numer-
ous locations [9, 24]. The hypothetical patient journey
scenario depicts Fred, a 76-year-old male patient who is
referred by his family doctor to the GMS clinic for a CGA
due to new onset of cognitive impairment. Figure 3 illus-
trates the active functions that depict Fred’s patient jour-
ney. The functional signature provides an animation of
multiple interactions Fred has with health and social care
professionals in the community over a period, demon-
strating extensive the waiting times, service duplication
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Fig. 3 Hypothetical patient journey scenario

and uncertainty experienced by Fred and his wife [23].
The scenario also demonstrates system strengths, such
as interdisciplinary team huddles and opportunities for
education, engagement and the development of self-
management skills for older people.

The fourth study objective was to determine how the
emergence of negative and positive variability can create
challenges or generate opportunities for delivery of inte-
grated health and social care for older people. Appendix
G details the analysis of variability in the output of the
functions that emerged along Fred’s patient journey and
the downstream effects that resulted from the emergence
of positive or negative variability.

Step 4: make recommendations (propose ways to manage
variability)

The fifth objective of the study was to co-design multi-
level process improvement recommendations supported
by normative and functional dimensions of integration.
Rather than simply proposing recommendations and
ways to manage variability, the team conducted an addi-
tional focus group with participants. The FRAM model
and functional signature of the hypothetical patient jour-
ney were presented to participants, followed by study
findings and preliminary recommendations. Study par-
ticipants were invited to dialogue and provide feedback
so that recommendations to manage variability could be
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co-designed. The visual depiction of work in the FRAM
model and in the animation of the hypothetical patient
journey using DynaFRAM provided the profession-
als the opportunity to examine and appreciate the work
being conducted outside of their respective subsystems
and mental models. Visualization of system inefficien-
cies, such as extensive waiting times and duplication of
services, was impactful and generated dialogue and feed-
back that informed the co-design of recommendations.
The professionals also dialogued about system strengths
that can be further enhanced, such as team huddles,
opportunities to build self-management skills and scope
of practice optimization. The co-design of recommenda-
tions was a valuable exercise and not only ensured prac-
ticality and relevancy, but also provided professionals
with a sense of engagement and ownership of process
improvement efforts.

Results

Constructing the FRAM Model

Model Orientation. The FRAM model demonstrates the
scale and complexity of the system in which health and
social care professionals conduct their work and that
older people are required to navigate to access care. The
functions are grouped by colour to depict nine intercon-
nected subsystems in which different health and social
care professionals conduct their everyday work (See
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Table 3 Subsystem by colour

Subsystem model Function Cjcolour

Occupational therapy Purple
Physiotherapy Army green
Community supports intake Yellow
Pharmacist Grey

Social work Lime green
Home First Program Dark teal
Nursing Blue
Geriatrician Light teal
Family doctor Pink

Table 3). Subsystems are also depicted individually in
Appendix D.

Organization and Categorization of Functions. When
examining the functions of each subsystem it was deter-
mined that health and social care professionals each
organized care for older people in a similar manner.
Professionals moved through five categories: intake,
assessment, decision-making, care planning and commu-
nication. The intake functions often consist of receiving a
referral or being assigned to the care of an older person,
followed by a determination of urgency. Appointments
are then scheduled, or the older adult is placed on a wait-
ing list for an appointment. The assessment functions
vary on the basis of the professional lens. Despite the dif-
ferent professional backgrounds, several functions are
repetitive, including collating information from multiple
electronic health platforms, gathering medical history,
current medications and functional, cognitive and mobil-
ity assessments, as well as determining needs and goals.
Decision-making functions consisted of the synthesis of
information gathered in the appointments. Care planning
functions were dependent on the professional’s scope of
practice, and consisted of arranging follow/referral, pre-
scriptions or discharge from care. Communication func-
tions consist of verbal, fax, email, direct messaging and
documentation in electronic platforms.

Model Complexity. Upon first examination, the model
is vast and crowded, and the sheer number of functions
is overwhelming. When examining the model in more
detail, it can be appreciated as a collection of intercon-
nected sub-systems or silos representing how work is
described by the different professional groups. There
are nine interconnected models that make up the larger
system model (Appendix D). The number of functions
in each subsystem range between 12 and 40, with an
average of 27 functions per model. There are also two
smaller clusters of functions. A red cluster of functions
depicts the multiple electronic health platforms that are
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used by workers everyday. The cluster of green func-
tions depict the multiple ways the CGA process can be
initiated. When each sub-system is examined further, the
functions and interdependencies can be appreciated like
any other FRAM model, with one difference being that
the boundaries of each sub-system are expanded by their
connections to other subsystems.

Building the Model — Time and Human Resources. The
time required of the team to transfer study data into each
sub-system model varied. A logbook was kept by a mem-
ber of the research team throughout the building process.
The total building time of the community-based model
was approximately 113 h (Table 4). As subsequent sub-
system models were built, the proficiency in building
improved.

Challenges for integrated care implementation

Challenges for integrated care implementation are also
listed in Appendix H with participant quotations pre-
sented to illustrate the findings.

Primary care structure

Family doctors in the local setting practice medicine
within the confines of the fee for service structure ,which
limit most appointments to 15 min. This leaves little
opportunity for older people to communicate their needs
and have their needs met. The current structure chal-
lenges a family doctor’s ability to deliver comprehensive
care.

Siloed design

Each professional spends time gathering health infor-
mation from multiple electronic health platforms, then
assesses the urgency of needs and conducts assessment
functions. Older people will find themselves “starting
over” with every professional encountered in the process.
No one is responsible for monitoring and assisting older

Table 4 Sub-system building time

Sub-system model Number of Approximate
functions time to build in
hours

Occupational therapy 19 7
Physiotherapy 21 7

Community supports intake 12 5

Pharmacist 20 10

Social work 24 12

Home First Program 34 14

Nursing 31 14
Geriatrician (GMS clinic) 40 27

Family doctor 31 17
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people with the multiple services that they may need to
access.

Electronic health record interoperability

Patients do not have one medical record; they have multi-
ple records. There are platforms that store hospital-based
records, prescription medication history and manual
charts storing professional domain specific documenta-
tion. Each of these platforms may or may not be acces-
sible to each professional. As a result, there is a lack of
awareness of the involvement of other professionals in
the circle of care.

Expertise of professionals/unregulated workers

Participants communicated that they lacked specialized
training and education in the care of older people. For-
mal healthcare education programs graduate generalists,
challenging the ability to build capacity across the health
and social care workforce. There is currently no regula-
tion of personal support workers and no standardization
of education and training programs. This results in differ-
ent levels of knowledge, skills and abilities in providing
care and service delivery to older people.

Communication

Currently there are few mechanisms in place to facilitate
interdisciplinary communication and shared care plan-
ning. Practice demands for health and social care profes-
sionals limit their availability to connect in a timely way.
This also impacts consultation and referral practices.
There is variability in the specification and completeness
of consultation forms resulting in delays in care for older
people.

Geriatrician accessibility

Waiting time from consultation to appointment can be
as long as 2 years. Geriatricians described completing the
bulk of the CGA, which is a lengthy exam (approximately
2 h). Geriatricians also described having various practice
demands including academic and research responsibili-
ties, as well as hospital-based clinical responsibilities.

Outcome measurements

There are currently no Patient Reported Outcome Meas-
urements being collected that can provide a means of
evaluating current programming.

Shared goals and objectives

There are no written/documented shared goals and
objectives to guide community-based health and social
care delivery.
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Opportunities for integrated care implementation
Opportunities for integrated care implementation are
also listed in Appendix H with participant quotations
presented to illustrate the findings.

Communication

Direct messaging between pharmacists and geriatricians
through the electronic health record was identified as
convenient and facilitates shared decision-making and
avoids lost productivity due to missed communication.

Team huddles

Team huddles were conducted 3 days/week in one of six
community health zones. These team-based care meet-
ings provided a means of developing shared care plan-
ning and identifying which professional(s) could best
meet the needs of the older person. Professionals were
also given opportunities to problem solve together and
develop shared care plans.

Opportunities to build self management skills

Workers reported older people gained an improved
understanding of their prescription and over-the-coun-
ter medication regimes as well as self-management skills
from comprehensive medication reviews conducted by
pharmacists. Physiotherapists, occupational therapists,
and registered nurses (RN) also offer older people these
opportunities when providing teaching on exercises,
the use of mobility aides and instruction on conducting
wound care and medication administration.

Accessible of health and social care professionals

Nurse practitioners, pharmacists, RNs and social workers
can accommodate timely access for older people referred
to their care when compared with geriatrician access.

Comprehensive examinations

Community-based CGAs provide older people access to
comprehensive care planning that aims to maintain and
prevent decline in an older person’s intrinsic capacity and
functional ability.

Recommendations - Managing variability

The FRAM analysis assisted the research team in gaining
an understanding of how health and social care work is
done on an everyday basis. The hypothetical patient jour-
ney provided an example of the functional path that could
be taken by an older person. Gaining an understanding
of potential variability and how variability emerged along
the hypothetical journey and its downstream impacts
assisted in anticipating challenges and opportunities for
implementing integrated care in the local context. Find-
ings from the FRAM analysis informed the development
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of co-designed multi-level process improvement recom-
mendations that aim to move the local community-based
CGA process towards a more integrated model of care
and service. Recommendations are listed in Appendix I
and are also listed as they relate to specific functions of
the community-based CGA process in Appendixes E and
G.

Discussion

The current siloed nature of the community-based
health and social care system is not person-centred
and promotes service duplication. The WHO [4] states
“unless a people centred and integrated health approach
is adopted, health care will become increasingly frag-
mented, inefficient, and unsustainable” (p. 7).

A transformative redesign is necessary but cannot be
accomplished without an understanding of how health
and social care professionals conduct their work and how
older people receive care under dynamic conditions. The
National Academies of Sciences Engineering and Medi-
cine [9] state:

Without examining each level of the healthcare sys-
tem — the environment, the organization, the health
workers, and the patient at the center and how they
interact and either help or inhibit one another, it is
difficult to discern how their incentives and activities
align and contribute to positive or negative effects on

quality. (p. 9)

This study examined and analysed these neces-
sary parameters. The goal of a FRAM analysis is not to
point out how a process or system is failing, but rather
to describe and analyse how the system works [25]. A
strength of the FRAM and DynaFRAM is the ability to
depict the operations and functionality of a complex
healthcare process. The model provided a map of the
complex functional paths older people and profession-
als navigate daily. The functional signature demonstrated
how the current process is designed to satisfy the struc-
tural and organizational fragmentation of health and
social care delivery.

Study limitations and future research directions

The FRAM aims to examine processes and systems in
local settings and provide context-specific recommen-
dations to manage variability; this limits the transfer-
ability of study findings. An additional limitation is that
the study would have benefitted from the perspectives
and opinions of older people and their family/caregiv-
ers given the aim of integrated care delivery being cen-
tred around patient needs, preferences and goals. This
study was able to demonstrate the use of a functional
signature to represent a hypothetical patient journey
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across multiple subsystems. Future research could seek
to create functional signatures depicting patient journeys
using data from prospective or retrospective case study
analyses. Case study data would likely provide important
insight and perspectives from older people not identified
in this study. Literature published to date on patient jour-
ney mapping indicates that it holds significant promise
for understanding and improving complex care processes
[26]. This study demonstrated how FRAM and Dyna-
FRAM modelling could be used as a methodological
approach to patient journey mapping in complex health-
care processes.

Conclusions

Addressing the health and social care needs of older peo-
ple will continue to be a challenge as the population ages.
Shifting towards integrated models of care will take time
and require both bottom up (micro-level) and top down
(meso-, macro-levels) support (20). The recommenda-
tions presented in this study aim to nudge clinicians,
organizations and governments along the right path.
FRAM modelling has demonstrated it can be a useful
map to guide them.

Contributions to the literature

Transformative health system design cannot be accom-
plished without an understanding of how variability
emerges under dynamic conditions and its downstream
impact on how health and social care professionals con-
duct their work and how older people receive care.

FRAM modelling depicts the scale and complexity of
the system in which professionals conduct their work and
that older people must navigate to receive care.

The findings of this study demonstrate how FRAM
modelling and analysis can achieve an enhanced system
understanding and inform the development of recom-
mendations to move the system towards more a more
integrated model of care delivery.
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