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Abstract: The field of collaborative health planning faces significant challenges due to the lack of effective
information, systems and the absence of a framework to make informed decisions. These challenges have
been magnified by the rise of the healthy cities movement, consequently, there have been more frequent
calls for localised, collaborative and evidence-driven decision-making. Some studies in the past have
reported that the use of decision support systems (DSS) for planning healthy cities may lead to: increase
collaboration between stakeholders and the general public, improve the accuracy and quality of the
decision-making processes and improve the availability of data and information for health decision-makers.
These links have not yet been fully tested and only a handful of studies have evaluated the impact of DSS
on stakeholders, policy-makers and health planners. This study suggests a framework for developing healthy
cities and introduces an online Geographic Information Systems (GIS)-based DSS for improving the
collaborative health planning. It also presents preliminary findings of an ongoing case study conducted in
the Logan-Beaudesert region of Queensland, Australia. These findings highlight the perceptions of decision-
making prior to the implementation of the DSS intervention. Further, the findings help us to understand the
potential role of the DSS to improve collaborative health planning practice.
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1 INTRODUCTION

In recent years, a model of planning known as the
‘Collaborative health planning’ has evolved to
become one of the key foundations of contemporary
health planning. This model is grounded in both
‘communicative planning theory’ and ‘population
health theory’ (Gudes et al. 2010). Growing evidence
from the literature shows that large health systems
seeking to create collaborative health planning
projects face many planning challenges, including
engaging multiple stakeholder groups; making
consensus-based decisions; bringing evidence into
the decision-making processes; planning in a
participatory manner; and exploring the full
spectrum of health determinants based on diverse
sources of information.

For this reason, Northridge et al. (2003) argued
that stronger collaborations were needed between
urban  planners, health  policy-makers, and
community members to ensure effective planning in
the light of ‘Healthy Cities (WHO, 1999)’ initiative.
It is recognised that evidence-based decision making
is critical to the collaborative planning process and
the evidence-based approach is based on an effective
access to data. It was noted that the smart use of data
and publicly available information on health is
essential to generate informed decision-making
(NHHRC, 2009). Literature has suggested that
increasing and improving access to relevant data may
lead to an improved decision-making processes.
Thus, there is a need to develop a framework for
stakeholders to support them to access relevant data.

Some studies have justified the use of decision
support systems (DSS) in planning for healthy cities
as these systems have been found to improve the
planning process (Cromley & McLafferty 2003).
These systems have been gaining prominence in
recent years and have been described by several
researchers over the last few decades as an efficient
support tool for health planning (Reinke 1972;
Reeves & Coile 1989; Higgs & Gould 2001).
However, knowledge about the impact of DSS on
health planners is relatively limited. This study
provides a framework for organising and delivering
information to planners to use in developing healthy
cities. It also introduces an online Geographic
Information Systems (GIS)-based DSS, developed
for improving the collaborative health planning. To
ascertain whether the DSS has a valuable impact on
health planners, a study is currently being conducted
in the Logan-Beaudesert Health Coalition (LBHC).
This paper provides an overview of the healthy cities
movement and collaborative health planning,

introduces ICT and E-Health approaches and the
DSS. It then discusses a proposed framework for
organising information that can contribute to
collaborative health planning. Preliminary results are
presented to demonstrate the perceptions of decision-
making within the LBHC and the potential role of
the DSS.

2 THEHEALTHY CITIES &
COLLABORATIVE HEALTH
PLANNING

The ‘Healthy Cities’ initiative was officially
introduced in 1986 by llona Kickbusch at a
conference of the World Health Organisation (WHO)
in Copenhagen, Denmark. To date, “about 90 cities
are members of the WHO European Healthy Cities
Network, and 30 national Healthy Cities networks
across the WHO European Region have more than
1400 cities and towns as members”(WHO, 2010).
Also, according to Health Cities Illawarra (2010),
“since 1985 over 3000 healthy cities, towns, villages
and islands have been established throughout the
world”. In order to plan effectively for healthy cities,
the historic collaboration between urban planning
and public health professionals must be revived, and
this collaboration must be based on informed
evidence-based decision-making (Northridge et al.,
2003). However, evidence-based decision-making
has been hindered by the fact that there are no
models to define the type of information that must be
considered by health planners and there is no method
for sharing this information in a meaningful form. As
Flynn (1996) concluded, every community is unique,
with different physical, social, political and cultural
contexts that must be understood in the planning
process. Therefore, it is necessary for planners to
develop a thorough understanding of each individual
community health profile and its features that
influence health. Schulz and Northridge (2004)
developed a public health framework for health
impact assessments. This framework summarises the
different levels of factors that impact upon health
and, therefore, should be considered in health
planning. According to Northridge et al. (2003),
factors that contribute to health can be divided into
four levels, namely: Macro, Meso, Micro and
Individual. According to the model, these factors
interact to contribute to health in the community, so



must all be considered when undertaking health
planning.

Some evidence in the literature supports the
application of collaborative health planning within
the healthy cities approach. First, and broadly,
collaborative  planning  promotes  democratic
decision-making that facilitates shared ownership
and engagement in solutions (Murray 2006). Murray
has also suggested a model to evaluate the level of
collaboration in planning. The model identifies
different levels of collaboration (i.e. Networking,
Cooperation, Coordination, Coalition and
Collaboration) that might be applied. Additionally,
he highlighted the following domains of decision-
making that define collaborative health planning:
Evidence-based decision-making; Perceived
consensus; Participation in decision-making; and
Perceived satisfaction of decision-making. Second, it
encourages planners to communicate, interact and
negotiate with other sectors in order to resolve
disputes between groups that may have some
investment in the planning process (Campbell &
Fainstein 1996). Third, it facilitates a more
collaborative form of governance which in turn
implies a more collaborative and efficient delivery of
services to the community(Bishop & Davis 2001).
Therefore, collaborative health planning has the
potential to become a fundamental approach to
planning.

3 ICT AND E-HEALTH
APPROACHES

The World Health Organisation (WHQ) defines
E-health as ‘the cost-effective and secure use of
information and communications technologies in
support of health-related fields, including health-
care services, health surveillance, health literature,
and health education, knowledge and research’. The
literature has highlighted the benefits of using E-
health and ICT tools to obtain better understanding
of health planning for policy-makers. Amongst these
some prospective benefits are: increased access to
healthcare services and health-related information,
improved ability to diagnose and track diseases,
more actionable public health information and
expanded access to ongoing medical education and
training for health practitioners (Wave, 2009). The
National Electronic Decision Support Taskforce (2008)
has also emphasised that EDSS (Electronic DSS) are
essential components of designing a national e-health
strategy.

Conversely, only little research has been focused
on the potential of E-health environments and ICT
tools to alleviate the negative health consequences of
social determinants of health (Han et al., 2010). As
the awareness to the importance of broad
understanding of social determinants of health
grows, it would be crucial to evaluate the impact of
ICT tools and E-health initiatives leveraging health
planners and decision-makers knowledge. Thus, ICT
tools and E-health initiatives should be focused on
finding innovative ways to enhance the day-to-day
work efficiency of health planners.

One of the innovative ways to present, store,
analyse and manipulate information is by adding its
spatial aspect. Particularly, given that social
determinants of health are spatially oriented. In this
regard, E-health initiatives may provide new
standards of accessibility to spatial health data. For
instance, health information could be geocoded and
displayed spatially, so end-users can create maps by
using different layers of spatial information overlaid
each other. Further, spatial analysis can be applied
by  mapping layers of  socio-economics,
demographics, and projected regional growth
forecasts, thus providing a new way of looking at
health concerns. Thus, application of spatial
technologies is an important step towards a better
understanding of public health issues and their
inherent complexities and for gaining insight into the
spatial distribution of health determinants (Higgs &
Gould, 2001). However, it is essential to expand the
use of this tool through online ICT platforms or as
part of broader E-health initiatives, to support health
decision-making processes.

4 A FRAMEWORK
FOR COLLABORATIVE
HEALTH-PLANNING

The overall aim of decision support systems
(DSS), without substituting decision-makers, is to
improve the efficiency of the decisions made by
stakeholders, optimising their overall performance
and minimising judgemental biases (Turban 1993). A
framework has been proposed for collaborative
health planning that illustrates the overall place of
DSS within a healthy cities’ planning initiative (See
Appendix). However, it is imperative that the DSS
be based on a broad information framework.
Specifically, it is suggested that the Information
Management Framework based on Schulz and



Northridge (2004) should guide the development of a
community health profile, with information being
derived from multiple sources. The ability to present
this information in meaningful, accessible and usable
ways is a critical challenge for establishing healthy
cities. In this regard, Duhl and Sanchez (1999)
defined a list of six fundamental characteristics
(Health public policy, Innovation, Community
participation, Intersectoral action, Policy decision
making and Commitment to health) that would be
needed to create a healthy city. If these
characteristics are adopted, it is likely that a healthy
city will emerge. Thus, this framework suggests that
by utilising a DSS as part of a broader healthy cities
planning process, it is more likely that healthy
community will be established.

One of the innovative ways to present, store,
analyse and manipulate information for local
decision-making is by adding a spatial aspect,
particularly given that social determinants of health
are spatially oriented (i.e., grounded in place). In this
regard, health information could be geo-coded (into
Geographical Information Systems [GIS] software)
and displayed spatially, so end-users can create maps
by using different layers of spatial information
overlaid on each other. This method provides a new
way of looking at health concerns and may lead to
new decision-making. Thus, application of spatial
technologies is an important step towards a better
understanding of public health issues and their
inherent complexities and for gaining insight into the
spatial distribution of health determinants (Higgs &
Gould, 2001). However, it is essential to expand the
use of this tool through online platforms or as part of
broader e-health initiatives.

For example, for decision-makers to identify gaps
in the provision of health facilities in a given
community, GIS could be utilised to examine the
effect of travel time to health facilities by mapping
catchment areas and travel zones. The impact of new
facilities or new transport routes can be examined in
hypothetical scenarios. By placing this information
in an online setting, the capacity to share information
in a variety of forms will improve stakeholders’
involvement in  decision-making,  horizontal
knowledge sharing and simplicity of the decision
process (Dur, Yigitcanlar & Bunker 2009). Testing
this framework in a real case-study would ascertain
whether the DSS has a valuable impact on health
planners.

5 CASE STUDY: THE LOGAN-
BEAUDESERT HEALTH
COALITION

The Logan Beaudesert Health Coalition (LBHC)
is a partnership established to address the growing
level of chronic disease in the region. The initiative
intended to build on work that had preceded it,
enhancing existing services and infrastructure,
establishing formal partnerships and mechanisms to
improve the coordination of existing resources as
well as planning for additional services and
strategies. It was initiated with a view to improving
health capacity at multiple levels through improved
and responsive localised planning. The Coalition has
a central board committee which oversees six health
initiatives or working groups, each focusing on a
specific area identified as needing attention. These
working groups focus on the early years of life (0 to
8 years), multicultural health, prevention and
management of existing chronic disease, integration
between general practice and acute settings, efficient
management and transfer of health information and
health promotion. Each group has a leader or project
manager and a selected group of key stakeholders
from multiple sectors or relevant organisations. The
working groups are responsible for facilitating
decisions, polices or strategies by providing
recommendations and information to the LBHC
board. The LBHC board coordinates and directs the
coalition as a ‘whole’. Thus, given its focus on
collaborative decision-making, the LBHC is an ideal
platform from which to develop and observe the DSS
and its potential role.

6 METHOD

The purpose of this study was to understand the
potential role of the DSS in improving the
collaborative health planning practice of the LBHC.
Both quantitative and qualitative data were collected
prior to the implementation of the DSS to explore the
decision-making strategies and experiences of the
coalition members. The quantitative data was
collected using a 31-item survey based on several
decision-making scales (Dean & Sharfman, 1993;
Flood et al, 2000; Bennet et al, 2010; Parnell & Bell,
1994). The items measured the following four
dimensions of decision-making outlined by Murray
(2006): Evidence-based decision-making (5 items);
Perceived consensus (4 items); Participation in



decision-making (3 items) and Perceived satisfaction
of decision-making (10 items), defined as our four
key variables. In addition, three process variables
were measured, including: Perceived importance of
decision-making (3 items); Perceived effectiveness
of decision-making (3 items); and Perceived equity
of decision-making (3 items). Forty participants were
required to rate the extent to which they agreed with
each item using a 7 point Likert scale, with choices
ranging from ‘not at all’ to ‘completely agree’. The
questionnaire was disseminated to the members of
LBHC both in ‘hard copy’ and an online survey S0
that the participants could select their preferred
method of completion. Participants were also asked
to comment on their decision-making processes and
experiences within the LBHC to provide context for
the quantitative findings. Both the quantitative and
qualitative data will be collected again once the DSS
has been fully implemented, thus allowing an
evaluation of the implementation process and DSS
utility.

7 PRELIMINARY FINDINGS

Table 1 provides the descriptive statistics for
each of the decision-making domains. The findings

indicate that, overall, satisfaction with information
for decision-making and perceived effectiveness of
decision-making were rated lowest of the seven
domains. Conversely, perceived participation of
decision-making and perceived equity of decision-
making were rated highest. To further examine
Murray’s (2006) four domains, one way Analysis of
Variance (ANOVA) and Post Hoc tests were
conducted using different groups within the LBHC
as independent variables. Participants were first
divided into clusters representing the different types
of initiatives that were auspiced by the LBHC. Three
clusters were constructed to represent a focus on
governance (the board and administration), health
promotion (the Early Years Team, Health Promotion
scholars and the Multicultural Initiative) and disease
management/service integration (the GP Liaison
team, Information Management Initiative and
Optimal Health Team). A One Way ANOVA test
showed that consensus and participation tended to be
higher for the board than the other teams, but the
differences were not significant.

Participants were then grouped into two major
age groups: 1) 0-40; 2) 40+. A One Way ANOVA
revealed a significance difference in the accumulated
means for the following variables, participation,
consensus and satisfaction with information.

Table 1: Means, Standard Deviations and Frequencies of Responses to the 7 Domains of Decision-Making

Dimension Mean Standard Not at all A Little Some Moderately Often Mostly Completely
deviation

Perceived evidence- 4.33 2.18 3 18 27 (16.6%) 40 32 35 8

based decision-making (1.8%) (11.0%) (24.5%) (19.6 (21.5%) (4.9%)
%)

Perceived consensus of 4.55 2.24 4 14 17 27 18 29 17

decision-making (3.2%) (11.1%) (13.5%) (21.4%) (14.3 (23.0%) (13.5%)
%)

Perceived participation 4.80 2.32 4 9 14 14 20 21 22

in decision-making (3.8%) (8.7%) (13.5%) (13.5%) (19.2 (20.2%) (21.2%)
%)

Perceived satisfaction 3.49 2.22 50 55 68 55 56 50 1

with information for (14.9%) (16.4%) (20.3%) (16.4%) (16.7 (14.9%) (.:3%)

decision-making %)

Perceived importance of 4.63 2.27 0 9 23 17 10 24 15

decision-making (0%) (9.2%) (23.5%) (17.3%) (10.2 (24.5%) (15.3%)
%)

Perceived equity of 4.77 231 6 3 6 9 30 23 6

decision-making (7.2%) (3.6%) (7.2%) (10.8%) (36.1 (27.7%) (7.2%)
%)

Perceived effectiveness 3.83 2.26 8 13 16 24 17 18 1

of decision-making (8.2%) (13.4%) (16.5%) (24.7%) (17.5 (18.6%) (1.0%)
%)




Table 2: Comparison of selected four key variables with LBHC major age groups

LBHC Affiliation by two
major groups

Perceived evidence-based
decision-making

Perceived consensus of
decision-making

Perceived participation
of decision-making

Perceived satisfaction
with information of
decision-making

0-40 - young Mean = 3.9 Mean = 3.6 Mean = 3.7 Mean = 2.3
Std. Deviation = 1.1 Std. Deviation = 1.4 Std. Deviation = 1.1 Std. Deviation = 1.5
N=11 N=11 N=11 N =10

40+ veterans Mean = 4.7 Mean = 5.0 Mean =5.4 Mean =45
Std. Deviation = 0.8 Std. Deviation = 1.2 Std. Deviation=1.4 Std. Deviation = 1.3
N=13 N=13 N=14 N=13

Statistics details DF=1 DF=1 DF=1 DF =1
F=37 F=59 F=96 F=138
SIG =.066 SIG =.02 SIG =.005 SIG =.002
*non-significant(trended * significant * significant * significant
towards significant)

Evidence-based decision-making showed a trend theme in the qualitative comments; ‘I thought a

towards significance (see Table 2). Specifically, the
younger age group reported lower scores on all four
key variables.

When grouped according to their duration of
membership in the LBHC, no significant differences
were found on any variables. The tenure groups were
constructed as follows: those who were new to the
LBHC (less than 12 months), intermediate members
(12-24 months) and veterans (more than 24 months).
One Way ANOVA showed no significant difference
in the accumulated means. However, new members
and the veterans tended to report higher scores than
the intermediate age group. We then tested the
difference between accumulated means on our four
key variables across gender groups, with no
significant differences. Males tended to report higher
scores than females, but only represented 30% of our
sample.

The qualitative data provided by members
revealed further detail that might explain the
quantitative findings. For instance, one participant
noted that, ‘Very few decisions have ever been made
by the Board - most decisions are made by a few
outside the meeting, and therefore there is no rigour
or transparency to the processes’. Another
participant commented on the relative absence of
decision-making: ‘I'm not sure if any actual planning
for the future is made, with the exception of recent
'planning sessions'. The lack of control over
decisions made by the coalition was a recurrent

decision had been made prior to our input’.

However, the majority of comments made by
coalition members revealed the difficulty associated
with making decisions in the absence of adequate
information.

‘[We] need to identify priority actions, need to be
more pro-evidence in our decision making’.

‘There is a serious lack of information and
communication [to guide decision-making] °.

The value of evidence-based decisions was clear
throughout the data; ‘If the LBHC goes down the
pathway of prioritising strategic directions based on
evidence, inclusive decision making processes
(including community input), this will have great

potential to more appropriately address [the]
issues’.
Despite high scores on consensus and

participation, some members noted that problems
existed in relation to the sense of connectedness of
the coalition “as a whole” and that this had a
significant impact on decision-making.

8 DISCUSSION AND FUTURE
RESEARCH

The preliminary quantitative and qualitative
findings of this study confirm that overall there were
low levels of satisfaction with the decision-making
processes across the LBHC. However, some groups




within the LBHC were more satisfied than others
(i.e., those who were over 40 years). There was also
a tendency for LBHC board members, males, new
members and veterans to be more satisfied with
information and perceive higher levels of consensus,
participation and evidence-based decision-making.
The data suggested that the lack of satisfaction with
information for decision-making may be due to the
complete lack of evidence on which to base
decisions. This lack of evidence seemed to contribute
to a sense of disconnectedness between the different
elements of the LBHC. For example, some elements
in the LBHC perceived that the decision-making
processes were not being practiced consensually and
in a participatory manner. The data indicated that
within some groups (i.e., Board), there were high
levels of consensus and participation, but that this
may not occur across the whole LBHC. Further,
there was an overall sense that decisions were
ineffective, presumably because they were not based
on information or evidence.

Although not significant, there was some
diversity across the components of the LBHC. Males
tended to be more satisfied as did those who had
been members of the LBHC for either longer or
shorter periods. This finding indicates the likelihood
of an acculturation curve for members (i.e., new
members are enthusiastic, but become more critical
of decision-making over time and then eventually
resolve this situation in some way — either by
withdrawing or seeking other sources of
information). Age of members had an important
influence on the way decision-making was
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Appendix: A conceptual framework for planning a healthy city (Modified after World Health Organization 1997; Schulz & Northridge 2004).
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