14 Toward a Systems Thinking Theory
for Health Systems

DAVID T. TAN

14.1 Lessons from the Case Study Approach

Thus far, we have utilised a problem-based approach in applying
systems thinking to health systems. We have surveyed the historical
development of the Malaysian health system for adaptive behaviours,
unintended consequences, tipping points for change and other systems
lessons and presented in-depth systems understandings of problems or
interventions in 11 case studies co-developed with health experts
(HEs). In addition to providing insights for health systems, described
in Chapter 13, this exercise draws out lessons for the application of
systems thinking to health system strengthening.

Challenges to developing and applying system insights in health
system improvement and elsewhere have been discussed extensively
(Trochim et al., 2006; Plsek & Greenhalgh, 2001; Basile & Caputo,
2017). In the process of researching and co-developing the materials for
this volume, several obstacles stood out. First, in both interviews and
surveys of written documents, we often encountered a plethora of facts
with no organising hypothesis. That is, the development of the health
system was often described simply as a series of events without critical
reflection on how these events were connected and what the key
enablers or alternative development possibilities were. While such
event descriptions are an important source of data for mapping out
the system of interest, this level of synthesis is insufficient for drawing
out meaningful lessons.

Where an organising hypothesis was present, there was still a ten-
dency toward simple narratives and universal solutions that frequently
obscured complex interactions. For example, health system interven-
tions were often presented as self-contained activities implemented by
visionary leaders; much probing was necessary to uncover the context-
ual factors that allowed a change to occur, that shaped the form of the
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intervention and that mediated the intervention pathway. Finally,
restricted views of the problem space, and of the health system itself,
limited the ability to recognise causal pathways — a common reason
for the health system shortcomings described in the case studies.

Overcoming these obstacles to understanding complexity is challen-
ging and time-consuming; acting on these insights adds further chal-
lenges because co-operation from multiple actors is typically necessary.
Thus without tools and incentives to support efforts to pursue systemic
understandings, health system actors are likely to base their under-
standing and decision-making on simplistic mental models.

This is not to say, however, that health system actors are unaware of
the complexity of health issues and health systems. Indeed, in the co-
production of the case studies, the HEs readily recognised the system
effects suggested to them, observed these effects themselves, or had
already utilised system principles in making operational decisions.
Nonetheless, systemic insights rarely emerged at the outset of the case
study collaborations. Instead, the linear cause-and-effect analysis was
typically prevalent in initial explorations of health system problems
and interventions. While the HEs had, or could readily reach, systemic
insights when asked about the broader context of the case studies, they
often found it difficult to articulate these insights in understandable
ways. Indeed, several proponents had experienced difficulty getting
other health system actors to see the issues in the ways they did. This
difficulty in communicating systems understandings hinders learning
by making it difficult to blend the mental models of the broad range of
stakeholders.

Narratives are powerful communication tools, with stories and case
studies often being more persuasive than more ‘robust’ forms of evi-
dence in persuading policymakers (Sallis et al., 2016). However, narra-
tives are used for more than communication; the construction of
narratives is a sense-making process in which we build understanding.
Indeed, we need narratives to make sense of evidence even as we use
evidence to construct more accurate narratives (Schlaufer, 2018;
Rickinson et al., 2019). And, because narratives can be rich and
multi-layered and hold competing ideas in tension, they are a useful
tool for addressing complexity. However, because they are easier to
develop and propagate, many narratives are relatively simple. This is
good to the extent that the understandings they communicate are
useful. However, for many complex problems in health systems, simple
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narratives are unable to capture important features of the problem,
leading to poor understanding and decision-making. The case studies
in this volume are experiments in creating experience-based systemic
narratives that better capture the key features of health system com-
plexity and make the related insights more accessible to a broad
audience.

It is not possible to prove that a given systemic narrative is accurate;
any such ‘proof’ rests on a priori assumptions about what is and is not
useful for understanding and decision-making. Nonetheless, we
observe that the process of co-producing the systems diagrams devel-
oped in the case studies was useful for organising a wide array of data
into narratives that captured important interlinkages and placed key
feedback at the centre of the story. The diagrams captured interven-
tion-context systems more holistically, typically extending beyond the
initial scope proposed by the HEs. When these narratives were pre-
sented to stakeholders for feedback, the diagrams provided frame-
works that kept the focus on the core hypotheses. Critically, they
worked to hold the multi-faceted stories together. In several conten-
tious case studies, the cause-effect pathways portrayed in the systems
diagrams helped the team identify points of disagreement and facili-
tated discussion of the nature of interlinkages and causal mechanisms.
These observations are evidence of the utility of the systemic narratives
for generating and communicating understanding.

Co-production was critical to the process of narrative-building in the
case studies. It required HEs with knowledge about the historical
details of the subject, time and commitment to work with systems
thinkers (STs) on the systems thinking approach and develop an under-
standing of the dynamic interactions, and it also required access to the
necessary evidence to support the study. Also important was a willing-
ness on the part of the HEs to follow key causal pathways in working
out the proper scope of the system, which in some cases resulted in
substantial shifts in focus or topic. A few promising case studies were
excluded due to the absence of one or more of these key criteria. As
with all methodologies that rely on participatory and co-production
approaches, effective utilisation of systems thinking for health systems
strengthening will require the capacity for engagement and adequate
incentives for the necessary actors to participate.

One goal the case study approach did not achieve on its own was
creating a clear picture of health systems structures. The case studies

https://doi.org/10.1017/9781108954846.017 Published online by Cambridge University Press


https://doi.org/10.1017/9781108954846.017

476 David T. Tan

presented selected problems or issues in each of the World Health
Organization (WHO) health system building blocks. Each case study
illustrated multiple relationships between these building blocks, with
linkages central to the narratives shown in Table 14.1 to illustrate the
nature of the linkages. However, a systems model for representing a
generic health system and the key relationships between its component
building blocks was not readily apparent from the compilation of
examples. In retrospect, this is unsurprising. Just as each case study
required an organising hypothesis to make sense of events and data, so
a model of a health system would require an organising hypothesis to
synthesise the insights from the case studies. This pointed to a need for
an a priori theoretical framework and narrative that would help us
organise the practical insights from the case studies. Based on this, we
began developing a macro-level health system model to serve as a
working hypothesis as the basis for further evaluation, critique and
development.

14.2 Building a Macro-Level Model

In constructing a macro-level model of a health system, we re-visited
what it should accomplish. We thought that a useful macro-level
systems model of a health system should: (1) improve on existing
ways of thinking about the health system and its component building
blocks by (2) focusing on the influence pathways that form high-level
feedback loops to (3) identify the proper boundaries of the health
system. We assumed that the health system building blocks were a
reasonable approximation of the scope of the health system and
asked what key feedback loops shape each building block. To identify
high-level feedback loops, we considered whether the various health
system building blocks were subject to different influences and could be
categorised accordingly. In this process, we noted that health systems
are often described as open systems subject to exogenous forces (Gray,
2017) and that many of the feedback pathways ‘travel’ outside the
health system. A larger view that includes populations and societies
opens up new avenues for advancing health (Frenk, 2010). Thus we
drew on the Cultural Adaptation Template (CAT) developed by Dyball
and Newell (2015) as the framework for developing a health systems in
society model that would encompass these feedbacks and ‘exogenous
forces’.
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Table 14.2 Examples of bealth-related components of sub-systems in the
cultural adaptation template

Sub-system Examples

Societal institutions ~ The health system, political lobbyists, legislation on
workplace practices, international trade, patent
systems, civil society groups

Cultural paradigms  Belief in universal healthcare, preference for private
over public service providers, openness to
immigration, level of trust in government

Human health and  Prevalence of obesity, suicide rates, incidence of

wellbeing malaria, sense of security, job satisfaction, level of
anxiety
Environment Intensity of the urban heat island, air quality, access to

healthy diets, amount of green space, level of societal
acceptance or hostility

The CAT contains four major sub-systems (Table 14.2): societal
institutions, cultural paradigms, human health and wellbeing, and the
environment. In our macro-level model, the health system is the key
societal institution of interest. Cultural paradigms are the worldviews,
paradigms and beliefs held by society. Cultural paradigms, which
reflect our understandings of the way the world is and how it ought
to be, inform the ways we organise and operate our societal institu-
tions. Human health and wellbeing encompass physiological and psy-
chological health and the holistic meeting of needs critical to human
flourishing. The health system contributes to this through the provision
of healthcare, while shortcomings in the state of human health and
wellbeing place demands on the health system. We have expanded the
‘ecosystem’ contained in the original cultural adaptation template to
‘environment’. The former was limited to the natural and built bio-
physical environments; here, we include social environments to more
fully represent how the state of the environment shapes the state of
human health and wellbeing via the social determinants of health. In
doing so, we distinguish between societal institutions and the social
environments they create, while recognising that the two are not always
neatly parsed.
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Model construction began with identifying the relationships between
the six health system building blocks and the feedback process that
shapes them. An influence diagram format was chosen for its ability to
represent broad, high-level concepts. We observed a natural division of
the health system based on key drivers. The patient-facing portion of
the health system, which we term the ‘provider sub-system’, is directly
subject to and shaped by public health needs and demands. The second
portion of the health system, which we call the ‘enabler sub-system’,
plays a supporting and administrative role and is typically less visible to
the public.

In considering the operation of the health system, the six building
blocks are not co-equal. Service delivery is the means by which the
health system achieves the goal of improving the state of human health
and wellbeing; meanwhile, leadership and governance determines how
the remaining health system building blocks operate to achieve good
service delivery. We thus equate service delivery with the provider sub-
system and leadership and governance with the enabler sub-system.
The human resources and medical products and technology building
blocks belong to the patient-facing portion of the provider sub-system
whereas the financing and health information building blocks are less
visible and thus placed in the enabler sub-system. ‘Programmes and
strategies’ and ‘infrastructure’ have been added to the provider sub-
system as key components of service delivery not covered by human
resources or medical products and technology based on building block
indicators proposed by the WHO and observations from the corres-
ponding chapters in this publication; similarly, ‘policies” and ‘capacity
for decision-making’ have been added to the enabler sub-system
(World Health Organization, 2010).

In mapping out important feedback loops shaping the health system
building blocks, we propose five types of feedback loops that shape the
health system and health outcomes (Figure 14.1). Each of these feed-
back loop types can be adaptive (i.e. leading to better practices and
outcomes) or maladaptive (often due to incorrect understandings of
causal relationships or actions that make sense locally but have nega-
tive consequences at a higher system level). Adaptive feedback is more
likely when actors are aware of the full scope of the system, have good
data, work across boundaries and seek global rather than local
optimisation.
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Type I feedback loops occur due to ‘natural’ interlinkages within a
health system building block or between multiple health system build-
ing blocks. For example, the purchase of expensive diagnostic medical
equipment (medical products and technology) tends to lead to high use
of the equipment to justify its purchase (service delivery); apparent
demand for that diagnostic service encourages further investment in
similar equipment. Some Type I feedback loops are well recognised
while others are hidden in the fabric of the health system.

Type II feedback loops stem from direct public demands on health
systems resulting from human health and wellbeing (i) and the response
of health systems to meet these demands (ii). Public demands are
typically directed at the visible provider sub-system. Due to political
(for the public health system) and profit (for the private health system)
pressures, shortcomings in the provider sub-system are often quickly
identified and readily addressed where feasible, making Type II feed-
back loops relatively responsive.

Type III feedback loops are learning loops within the health system
and are often linked to demands generated by Type II feedback loops.
Improvements to service delivery frequently require support from the
enabler sub-system (iii), while long-term demands and experiences from
the provider sub-system shape leadership and governance of the health
system (iv). The efficacy of Type III feedback loops often depends on the
quality and flow of health information (Scott et al., 2018) and whether
rules, structures and incentives align to support or obstruct adaptive
learning (Committee on Quality of Health Care in America and Institute
of Medicine, 2001; Carroll & Edmondson, 2002; Edmondson, 2004).

Type IV feedback loops are intertwined with social determinants of
health. Health systems have been primarily organised as healthcare
systems delivering services to individuals. Therefore, with a few not-
able exceptions, the structures, capacity and resource allocation in
health systems are not designed to address social and physical environ-
ments (v), which in turn play a large part in human health and well-
being (vi) (Friedman & Banegas, 2018; Solomon & Kanter, 2018).
Despite the rapid rise of non-communicable diseases (NCDs), effective,
large-scale solutions for health promotion and preventative care
remain elusive (Baugh Littlejohns et al., 2018). To engage in Type IV
feedback loops effectively, health systems will need to recruit and
develop new types of expertise and learn to engage issues and stake-
holders that have historically been outside its purview.
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Type V feedback loops include cultural paradigms, being related to
societal learning (vii) and decision-making (viii) processes. These often
involve drivers that have been regarded as exogenous to health systems,
such as education levels and national budgets. Societal learning shapes
crucial beliefs, such as who should pay for healthcare, whether it
should be delivered by public or private practice, the level of education
required of the health workforce, etc. This learning comes not only
from societal perceptions of the state of human health and wellbeing
and experiences of the health system; rather, lessons are interpreted and
filtered through value systems and a priori beliefs and are in dialogue
with other societal narratives. Health systems will never have full
control over Type V feedback loops (indeed, health system actors
often have less control even over feedback loops within the health
system than we would like to think). Nonetheless, health system actors
have not only the right but the responsibility to engage with Type V
feedback loops — a task that is severely underexplored in the literature
and in practice.

This macro-level model highlights the importance of thinking about
the larger societal context in which health systems exist. Much of the
focus in health systems strengthening has been in improving processes
within the health system (i.e. Types I, Il and III feedback loops), with a
lack of priority placed on intersectoral co-operation (Munir & Worm,
2016). Expanding the view of health systems strengthening, however,
raises the question of what else health systems should be doing, who
else they need to engage and how they need to be structured and
strengthened to do so.

There are limitations in the health systems in society model. The first
is related to categorisation and depiction of the variables and their
relationships. For example, the health information building block is
critical to health system learning processes, and we have postulated
that the leadership and governance building block should influence
societal learning processes; however, these relationships are not easily
represented within an influence diagram. Also, certain variable bound-
aries are blurry, as noted previously regarding the division between
societal institutions and social environments. However, we believe that
these limitations do not substantially detract from the insights that can
be derived from the analysis of the feedback loops.

Another set of limitations relates to the ways in which this macro-
level model can be used. As a conceptual model, it is useful for
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visualising relationships to formulate broad hypotheses about leverage
points for strengthening the health system. It can also be a reference
point when constructing more detailed systems diagrams around a
particular problem, as a check on whether all the appropriate variables
have been considered. It does not, however, provide predictive power.
More detailed relationships that can support causal loop diagrams and
stock-and-flow models are needed to develop trends and scenarios that
have utility for prospective analysis.

Finally, the model remains a hypothesis in need of testing and
improvement. We begin such testing in the following section; the health
system community needs to do more work to determine if and to what
extent the health systems in society model improves the way we think
about the health system and how the model can be further developed to
better inform various aspects of health system interactions.

14.3 The Case Studies and the Macro-Level Model

Construction of the model began with developing a high-level narrative
to interpret the evidence from the case studies. The insights from
interpretation were used in turn to evaluate the utility and limitations
of the model. There is, of course, a danger that the macro-level model
limits the dataset used to evaluate itself, potentially screening out data
inconsistent with the assumptions used to build it. This problem is
inherent in any theoretical approach, however. We also recognise
that the case studies are not representative of the entirety of the
Malaysian health system, and that the selection and analysis of the
case studies was influenced by the availability of the participating
authors and the understandings that they brought. With these caveats,
we will draw some observations here.

To investigate whether the findings in the case studies support the
health systems in society systems model, we classified each feedback
loop from the case studies according to the five feedback loop types
present in the model (Table 14.3). All of the feedback loops were
readily categorised into at least one of the five types, although some
crossed multiple categories. One such example was the efforts to adjust
the health system to compensate for the unexpected influx of house
officers, which was driven by both experiences within the health system
(Type III) and political and societal pressures (Type V) and which
created knock-on effects that affected the training process (Type I).
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After categorising these feedback loops, we examined the frequency of
each type (Table 14.4) to determine if particular portions of the systems
model were over- or under-represented and what the implications
might be for the model and for how we think about health systems.

A key hypothesis in developing the health systems in society systems
model was that societal learning processes are important to under-
standing a health system. This hypothesis is supported by the case
studies, in which 9 of the 11 case studies have a systems diagram
containing at least one Type V feedback loop, a higher representation
than any of the other types (Table 14.4). In each case, a Type V
feedback loop was initially an obstacle to achieving a desired change
or the precipitator of a disruption to the health system. The two
exceptions (REAP-WISE and telehealth) focused on the role of Type I
feedback loops in the implementation of a systemic change. The prom-
inence of the Type V feedback loop in key developments in the
Malaysian health system point toward this feedback pathway as a
critical component with which health systems need to engage.
However, health systems often lack leadership and governance capable
of initiating and maintaining effective intersectoral collaboration to
disrupt maladaptive Type V feedback loops (Baugh Littlejohns et al.,
2018).

Among the case studies in this volume, only one, that is, rural
drinking water and sanitation, contains a Type IV feedback loop
(Table 14.4). This is despite the widely recognised importance of the
social determinants of health, especially in the face of rising NCDs.
Several linkages between the health system and the environment are
apparent in reviewing the historical development of the Malaysian

Table 14.4 Feedback loop type frequencies in the
case studies

Feedback Number of case studies containing
loop type at least one example

I
II
I
v
\Y

O = N B~ n
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health. There are a few positive examples, with (1) the Malaysian
health system being an international leader in addressing rural water
and sanitation issues, (2) current engagement in cross-sector efforts in
formulating and implementing a National Environmental Health
Action Plan, and (3) innovating in community intervention through
KOSPEN (Komuniti Sihat Pembina Negara, or Healthy Community
Builds the Nation), though rigorous evaluation of its efficacy and
impact is still pending. Other examples that we were unable to cover
in the book include tobacco control and promotion of good infant
feeding practices. Nonetheless, the development of the Malaysian
health system — mirroring health systems worldwide — has been
almost entirely geared toward the delivery of clinical services. While
the clinical services paradigm of health systems has delivered important
advances for health in Malaysia and globally, this alone seems unable
to support a health system structure that can deliver effective promo-
tive and preventative care today.

In summary: (1) a survey of the case studies shows examples of all
five types of feedback loops hypothesised in the model; (2) examples of
the health system addressing the environment and social determinants
of health were under-represented in our sample, which seems consist-
ent with the composition of the health workforce and expenditure in
the health system; (3) societal learning processes were over-represented
and played pivotal roles in our sample. These observations, which need
to be confirmed by other health system researchers, suggest that effect-
ive use of systems tools for health systems strengthening will need to
account for wider societal issues and learning processes in feedback
analysis.

14.4 Toward the Use of Systems Thinking in Health Systems

We see a variety of opportunities for the use of systems thinking in
health systems strengthening, ranging from hypothesis generation and
scenario-building to systems action. The creation of systems diagrams
for mapping a system of interest is hypothesis generation. This is
exemplified in the macro-level model of the health system proposed in
this book, which raises questions around what drives health systems
and whether the current concept of the role of a health system is
adequate. Systems maps also posit causal chains that may be checked
against experience and historical data, as with the case studies in this
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publication. This can be done prospectively as well, through qualitative
analysis of feedback loops to identify potential trends or through the
construction of quantitative models. From here, scenarios of possible
futures can be generated for long-term planning. All these functions can
be done top down, beginning with high-level questions and theory
about the health system, or bottom up, beginning with very concrete
problems.

Problem definition is a crucial part of systems analysis of a health
system. Without some means of creating a problem boundary, the vast
number of interconnections and causal chains quickly makes any
attempt to make sense of a system untenable. A clear problem state-
ment allows a system of interest to emerge; major and minor relation-
ships can be distinguished. A problem-based approach does not limit
the scale of issues that can be addressed through systems thinking.
Problems exist on multiple scales, although larger problems tend to
be more difficult to define well. Indeed, the macro-level model of the
health system emerged when we were able to frame a problem state-
ment, which was identifying the types of feedback loops that shape
each health system building block.

A corollary to adopting a problem-based approach for systems ana-
lysis is the importance of the process of problem-framing. Improper
frames overly limit the scope of analysis and cause relevant feedback
loops that shape system behaviour to be missed out. For this reason,
problem scopes should not be predetermined and problem identifica-
tion should not be rushed. Instead, problem definition should be itera-
tive and open to re-examination as the system of interest is mapped.

It is also important that problem definition and systems mapping be a
co-produced process involving stakeholders from a range of disciplines
and perspectives. It may be tempting to outsource systems analysis to
an expert ST. However, the process of co-production creates a shared
language, understanding and narratives necessary for collective action
as knowledge is produced. Furthermore, bypassing the co-production
process reduces the benefits to model-users, as they miss out on the
learning that takes place in model construction and are usually
unaware of the strengths and limitations of the model.

The use of systems thinking in health systems does not require
everyone in a health system to be an ST thinker, nor does it
require all health system experts to be expert system dynamic
modelers. However, health systems experts will have to be capable of
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understanding the interlinkages across organisational silos. Managing
these interlinkages effectively will require at least the basic concepts of
feedback dynamics in health systems. Tools and methodologies for
systems thinking in health systems are well-developed and widely
available. Investment in such expertise is critical to overcoming frag-
mentation and working toward coherence in a health system.

Apart from systems expertise, skills and resources to convene and
engage the relevant actors across and beyond the health system are
necessary to utilise systems thinking in health systems. The fact that
systems problems invariably cut across organisational boundaries can
make systems analysis and action a very political process. This is itself a
systems problem! Ownership of the process at high leadership levels
and facilitation by external parties may help address some of these
barriers. In the long term, building horizontal linkages within the
health system and increasing the capacity of the health system for
external engagement will be necessary to sustain the use of systems
tools.

Finally, there remains a need for useful models of a generic health
system and examples of how such models can be contextualised and
applied in a particular setting. We have proposed and begun testing of
such a model, but much more input is needed from the systems thinking
community. Areas for such work include a more detailed mapping of
common feedback dynamics among health system building blocks,
evaluation of whether the WHO health system building blocks are
sufficient for describing a health system — especially in light of the
changing needs in health — and consideration of how health system
actors can manage feedback dynamics that extend beyond the trad-
itional boundaries of a health system. We look forward to seeing how
such work will contribute to the development and practice of health
systems.
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