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The Hawaii Department of Health
(HDOH) used concept mapping
techniques to engage local stake-
holders and national subject area
experts in defining the community
and system factors that affect indi-
viduals’ behaviors related to
tobacco, nutrition, and physical
activity. Over eight working days,
project participants brainstormed
496 statements (edited to a final set
of 90), which were then sorted and
rated for their importance and feasi-
bility. A sequence of multivariate
statistical analyses, including multi-
dimensional scaling and hierarchi-
cal cluster analysis, generated maps
and figures that were then inter-
preted by project stakeholders. The
results were immediately incorpo-
rated into an official plan, approved
by the Governor and state legisla-
ture, recommending how Hawaii’s
tobacco settlement resources could
be used to create sustainable
changes in population health. The
results also provide empirical sup-
port for the premise that both com-
munity and systems factors ought to
be considered when planning

comprehensive health improvement
initiatives.
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The 1998 master settlement
agreement between the U.S.
Attorneys General and the

tobacco industry created an historic
opportunity for protecting the pub-
lic’s health. A total of 46 states
received a share of the $206 billion
settlement to use at their discretion.
Some states invested these resources
in tobacco prevention and control,
others paid for the medical care
expenses of individuals with
tobacco-related illnesses, still others
directed money outside of the health
sector entirely, and many chose to
fund a variety of activities (Centers
for Disease Control and Prevention,
2001; National Conference of State
Legislatures, 2001). A unique mix of
perspectives shaped the allocation
decisions in each state. The rapid
influx of money came with high
expectations for what could be
accomplished, creating pressure for

government leaders to devise sound
strategies for putting the allocated
funds to good use. Indeed, many
governors and legislators required
detailed, outcome-oriented plans
before agreeing to release the money.

Relatively little is known about
the processes that citizens, elected
representatives, and agency officials
used to negotiate priorities for their
windfall funding. There also has not
been a review of the specific out-
comes that constituents in each state
sought to achieve through these
investments. This article describes
how officials of the Hawaii Depart-
ment of Health (HDOH), even while
working under intense time pres-
sure, were able to meaningfully
involve multiple stakeholders in set-
ting outcome objectives for their por-
tion of the tobacco settlement fund.

�BACKGROUND

The Tobacco Settlement in Hawaii

Hawaii’s share of the master set-
tlement agreement is approximately
$1.3 billion to be paid over 25 years.
The first installment of $14.8 million
(approximately 2% of the HDOH
annual operating budget) was paid
on December 14, 1999. Only 5
months earlier, the Hawaii Tobacco
Settlement Special Fund (Act 304),
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was signed into law on August 4,
1999, making Hawaii the first state
in the nation to declare how they
would allocate tobacco settlement
funds. Thus, Hawaii was one of only
a few states to dedicate a majority of
the settlement revenue for public
health priorities (National Confer-
ence of State Legislatures, 2001).
Hawaii’s legislation mandated that
60% of the funds be used for tobacco
prevention and control as well as
health promotion and chronic dis-
ease prevention. The intent of the
law was to invest a significant pro-
portion of the funds in primary pre-
vention initiatives that would even-
tually reduce the need for direct
service programs, create a lasting
impact on community conditions for
health and wellness, and leverage
the power of partnerships. By main-
taining a consistent focus on pro-
moting health and preventing chronic
disease, leaders in Hawaii aimed to
leave a legacy of healthier people as
well as communities that support
healthier living. A total of priorities
were identified and funded:

• Establish an emergency and bud-
get reserve fund (i.e., “rainy day
fund”) as a supplemental source
of funding to guard against eco-
nomic instability, provide for
disaster recovery, and improve
the state’s bond rating (40% of
the settlement);

• establish a trust fund to ensure
that resources are available in
perpetuity for tobacco-related
prevention and control activities
(25%);

• Provide funds to guarantee that
every child in Hawaii has health
insurance (up to 10%); and

• support community-based health
promotion initiatives aimed at
reducing risk behaviors that are
responsible for the greatest bur-
den of chronic disease in the
state (i.e., tobacco use, poor
nutrition, and physical inactiv-
ity) (25%).

Oversight responsibility went to
the HDOH for planning and manag-
ing both the tobacco trust fund and
the community-based health promo-
tion activities; however, a strategic
plan had to be delivered to the gover-
nor and the state legislature within 3
months outlining recommended
program priorities and expendi-
tures. The law mandated that the
HDOH draft a strategic plan for
review by the governor and state
legislature within 5 months.

�METHODS

Planning the Healthy Hawaii
Initiative (HHI)

Strategic planning has become an
essential component of the manage-

ment of large organizational endeav-
ors both in the public and private
sectors (Allison & Kaye, 1997;
Koteen, 1997; Lorange, 1994). The
HDOH began its strategic planning
with commitments to engage multi-
ple stakeholders and incorporate the
latest prevention science. Its first
step was to develop a “plan for the
plan,” which assembled background
information and set forth the broad
goals, scope, assumptions,
approaches, and responsibilities of
staff. Next, HDOH planners con-
sulted with scientists from the Cen-
ters for Disease Control and Preven-
tion to learn about state-of-the-art
techniques in health promotion and
chronic disease prevention. In addi-
tion, HDOH and Centers for Disease
Control and Prevention staff mem-
bers worked together to develop a
system for engaging stakeholders
and ensuring accountability through
ongoing evaluation and program
improvement. Throughout the plan-
ning process, the focus was on
developing a clear and convincing
plan that could create meaningful
health improvements and be practi-
cal to implement and evaluate. The
program, now known as the HHI, is
what emerged from that process.

A Focus on Changing Community
Conditions and Systems

During the past decade, health
departments have been encouraged
to forge new partnerships and
increase their focus on environmen-
tal and policy change as a means of
improving population health (Insti-
tute of Medicine, 1996; U.S. Depart-
ment of Health and Human Services,
2000a, 2000b). From the outset, the
HHI strategy emphasized the impor-
tance of changing community condi-
tions and systems (i.e., those pro-
grams, policies, practices,
infrastructures, norms, and other
factors that shape health-related
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behavior and affect health status).
Building on expanded definitions of
health promotion (O’Donnell, 1989),
advancements in ecological theory
(Breslow, 1996; Green, Richard, &
Potvin, 1996), as well as findings
from prior evaluations of commu-
nity interventions, the HHI planners
understood that reductions in risk
behavior as well as corresponding
improvements in health status
would be neither widespread nor
sustainable without changing the
context within which those behav-
iors occur (i.e., the predisposing,
enabling, and reinforcing factors in
the social, physical, and organiza-
tional environment) (Green &
Kreuter, 1999). To be truly effective,
interventions supported by the set-
tlement fund would have to alter the
community conditions and systems
that shape behaviors related to

tobacco use, diet, and physical
activity.

According to this reasoning, posi-
tive changes in community condi-
tions and systems are an important
mechanism for achieving lasting
health effects. As such, they provide
an early indication of whether inter-
ventions are likely to be successful.
To emphasize the full spectrum of
expected effects and enhance the
potential for evaluation, the HHI
planners decided that their strategy
should specify three levels of out-
come objectives phased over time as
follows:

• improvements in population
health status (most distant),

• widespread changes in risk and
protective behaviors (intermedi-
ate), and

• changing community conditions
and systems (most immediate).

The Healthy People 2010 objec-
tives (U.S. Department of Health and
Human Services, 2000b) along with
surveillance data from Hawaii were
available as guides for setting objec-
tives regarding health status
improvements as well as risk and
protective behavior change. But it
was difficult to find information that
defined expected changes in com-
munity conditions and systems,
especially considering Hawaii’s
social diversity. Moreover, the short
time frame enforced by Act 304 ren-
dered infeasible traditional tech-
niques for eliciting community
input.

The planners faced two unappeal-
ing options: either set objectives for
community and systems change
without the benefit of stakeholder
consultation or omit from the writ-
ten plan this critical element of their
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�EDITORS’ COMMENTARY

State budgets are one of the most important factors in assuring that communities have the resources they
need for health promotion. The budget process is complicated and often highly contentions. Several factors
have influenced the ways these decisions are made at the state level, including open meeting policies,
improved systems of communication, advocacy and lobbying efforts, media access and reporting, the con-
sumer health revolution, and the Internet. Still, it has been hard to include input from everyone who has a
stake in the process. Although community health practitioners agree that a need exists to systematically con-
sider opinions of key stakeholders when planning budgets for health improvement initiatives, little has been
written about successful strategies to accomplish that goal. This article describes an effort to use concept map-
ping to identify priorities and common objectives for state-level improvement in conditions and systems
related to tobacco use, nutrition, and physical activity. The results had a clear impact on the development of
Hawaii’s resource allocation plan, which ultimately was approved by the legislature and signed into law by the
governor. Health promotion research and practice continues to move forward in innovative ways to provide
evidence-based support for engaging stakeholders in policy approaches whose most immediate effect may well
be seen as shifts in conditions and systems in the communities where people live.

Ellen Jones, MS, CHES, is a health research consultant and
is based in Madison, Mississippi.

Lori Dorfman, DrPH, is director of the Berkeley Media Studies Group,
a project of the Public Health Institute in Berkeley, California.



program philosophy. The concept
mapping techniques described as
follows offered a sound and practi-
cal solution to this dilemma.

Defining the Domain
of Community and
Systems Factors

The following concept mapping
project was designed to develop an
initial understanding of the commu-
nity and systems factors that affect
individuals’ behaviors related to
tobacco, nutrition, and physical
activity. The goal was to better
define the boundaries and elements
in this complex domain by synthe-
sizing input from local stakeholders
as well as national subject area
experts.

The project began with a review
of existing knowledge about the
topic. Public health practitioners,
researchers, and theorists have long
understood that to change the behav-
ior of a large number of people—and
ensure that those changes are sus-
tainable—it is necessary to change
the context in which they behave
(Fawcett et al., 2000). This is
because the environment within a
community strongly influences
what people do and how they feel
(Green & Kreuter, 1999). Unfortu-
nately, there is relatively little con-
sensus among scholars or health pro-
fessionals about precisely which
contextual factors are most impor-
tant for changing particular behav-
iors. This project was designed to
gather participants’ ideas about fac-
tors that would support widespread,
sustained change in tobacco use,
nutrition, and physical activity.

Concept Mapping

Concept mapping (Trochim,
1989a; Trochim & Linton, 1986) is a
mixed-methods (Greene & Caracelli,

1997) planning and evaluation
approach that integrates familiar
qualitative group processes (brain-
storming and pile sorting) with
multivariate statistical analyses to
help a group describe its ideas on
any topic of interest and represent
these ideas visually through a map.
The process typically requires the
participants to brainstorm a large set
of statements relevant to the topic of
interest, individually sort these
statements into piles of similar ones,
rate each statement on one or more
dimensions, and interpret the maps
that result from the data analyses.
The analyses typically include mul-
tidimensional scaling (MDS) of the
sort data, hierarchical cluster analy-
sis of the MDS coordinates, and
computation of average ratings for
each statement and cluster of state-
ments. The maps that result show
the individual statements in two-
dimensional (x, y) space with more
similar statements located nearer
each other and grouped into clus-
ters. Participants are actively
involved in interpreting the results
to ensure that the maps are under-
standable and labeled in a meaning-
ful way. Concept mapping has been
used effectively to address substan-
tive issues across a wide range of
fields (McLinden & Trochim, 1998;
Shern, Trochim, & LaComb, 1995;
Trochim 1989b; Trochim, Cook, &
Setze, 1994; Witkin & Trochim,
1997).

Participants

Two groups were invited to par-
ticipate in this project. First, within
Hawaii, were health professionals
and leaders from community agen-
cies and coalitions (N = 34). In addi-
tion to various grassroots leaders,
this group included members of the
Tobacco Health and Wellness Advi-
sory Group, a panel created by Act

304 to assist in developing statewide
community health programs. Sec-
ond, colleagues outside of Hawaii
with special expertise in community
and systems change (N = 46) were
invited to participate. These partici-
pants were identified by representa-
tives from the Centers for Disease
Control and Prevention and the
American Evaluation Association
and included leading scholars and
practitioners in comprehensive
community change. Both groups
were selected to include people
whose interests encompassed the
subject areas of tobacco, nutrition,
and physical activity.

Procedure

The developer of this concept
mapping methodology (Trochim,
1989a) facilitated the process, which
took place during 8 working days
(November 23 through December 3,
1999). The Concept System com-
puter software1 (Concept Systems,
2000) was used to perform all analy-
ses and produce all of the maps and
statistical results. Most of the data
were collected over the World Wide
Web using the Concept System
Global software to allow for partici-
pation across the Hawaiian Islands
and beyond.

Stakeholder input was accom-
plished in two phases. The first
involved generating a list of commu-
nity and systems factors related to
tobacco use, nutrition, and physical
activity. Phase 2 consisted of orga-
nizing and prioritizing those factors
followed by interpretation of the
results.

The initial definition provided to
participants of community and sys-
tems factors was deliberately broad.
It stated that these are “characteris-
tics of a community’s social, physi-
cal, and organizational environment
that might influence health behavior

4 HEALTH PROMOTION PRACTICE / 2003



and health status either directly or
indirectly.”

Phase 1: Generating Community and
Systems Factors

Participants responded to the fol-
lowing focus statement: “Generate
statements that describe specific
community or systems factors that
affect individuals’ behaviors related
to tobacco, nutrition, and physical
activity.”

Both Web-based and live brain-
storming sessions were used to
gather responses. Participants vis-
ited the project Web site and
brainstormed (Osborn, 1948) their
initial ideas between November 23
and December 1. This yielded 448
statements in 53 user sessions. Sec-
ond, five HDOH managers partici-
pated in a live brainstorming session
at the HDOH offices on December 1,
1999, resulting in 48 additional
statements. Analysts pooled state-
ments from both methods, yielding
496 statements, many of which were
conceptually similar or redundant.
A total of three HDOH staff mem-
bers, with guidance from the con-
cept mapping facilitator, consoli-
dated the list into the final set of 90
unique statements. This involved
doing a rapid sort of the statements
into more than 100 piles based on
similarity, merger of similar piles,
consolidation of nearly identical
statements, and integration of
detailed statements into broader
ones. For instance, three of the origi-
nal brainstormed statements were as
follows: “Providing more pedes-
trian-friendly environments to
encourage walking short distances
for increased physical activity,”
“Percentage of primary and second-
ary roads with median wide enough
to accommodate pedestrians and
bicylists,” and “Percentage of pedes-
trian underpasses featuring ade-

quate lighting.” These and other
similar statements were consoli-
dated into the final “pedestrian-
friendly environments” descriptor”
(34).2

Phase 2: Organizing Community and
Systems Factors

Each participant used the Con-
cept System Global program via the
World Wide Web to

• record demographic
characteristics,

• sort brainstormed statements,
and

• rate brainstormed statements.

Demographics. Each participant
answered the following two demo-
graphic questions: one on primary
areas of interest (i.e., physical activ-
ity, nutrition, tobacco, Hawaiian
Health, or other) and one on organi-
zational location (i.e., HDOH,
Hawaii not Department of Health, or
not in Hawaii).

Sorting. Each participant conducted
an unstructured sorting (Coxon,
1999; Rosenberg & Kim, 1975;
Weller & Romney, 1988) of the state-
ments by grouping them into piles.
The only restrictions in sorting the
90 statements were that participants
could not (a) have 90 piles with one
item in each, (b) have one pile con-
sisting of all 90 items, or (c) have any
piles that grouped conceptually dis-
similar items (e.g., a “miscella-
neous” pile).

Ratings. Participants rated each of
the 90 statements on two dimen-
sions—importance (compared with
other factors) and feasibility (during
the next 2 to 5 years)—on a 5-point
scale with 5 indicating extremely
important or extremely feasible.

A total of 25 participants logged
onto the Web site during the 2-day

organizing phase (December 1-3). Of
these, 11 completed the sorting task,
19 completed the importance rating,
and 14 completed the feasibility rat-
ing. These numbers are not unusual
in this methodology, which is often
used as an alternative to traditional
focus group interview procedures
that frequently involve even fewer
participants. Trochim (1993), in
summarizing meta-analyses of 38
projects, reports an average of
approximately 14 sorters and raters
in each project with a standard
deviation of approximately 6.

Concept Mapping Analysis

The concept mapping analysis
uses the sort information to con-
struct an N × N binary, symmetric
matrix of similarities, Xij. For any
two items i and j, a 1 was placed in
Xij if the two items were placed in
the same pile by the participant; oth-
erwise, a 0 was entered (Weller &
Romney, 1988). The total N × N simi-
larity matrix, Tij was obtained by
summing across the individual Xij

matrices. Thus, any cell in this
matrix could take integer values
between 0 and 11 (i.e., the number of
people who sorted the statements);
the value indicates the number of
people who placed the i,j pair in the
same pile.

The total similarity matrix Tij was
analyzed using nonmetric MDS
analysis (Davison, 1983) with a two-
dimensional solution as recom-
mended by Kruskal and Wish
(1978). The two-dimensional solu-
tion yields a configuration in which
statements piled together most often
are located more closely in two-
dimensional space than are those
piled together less frequently. The
usual statistic reported in MDS anal-
yses to indicate the goodness of fit of
the configuration is called the stress
value. A lower stress value indicates
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a better fit. In a study of the reliabil-
ity of concept mapping, Trochim
(1993) reported that the average
stress value across 33 projects was
.285 with a range from .155 to .352.
The stress value in this analysis was
.257, which is better (i.e., lower)
than average.

The x,y configuration was the
input for the hierarchical cluster
analysis using Wards algorithm
(Everitt, 1980) as the basis for defin-
ing a cluster. Using the MDS config-
uration as input to the cluster analy-
sis in effect forces the cluster
analysis to partition the MDS config-
uration into nonoverlapping clusters
in two-dimensional space. No sim-
ple mathematical criterion is avail-
able by which a final number of clus-
ters can be selected. The analysts
examined an initial cluster solution
that was the maximum thought
desirable for interpretation in this
context (i.e., 20 clusters). Then, the
analysis team (comprising concept
mapping experts and community
health professionals in Hawaii)
examined successively lower cluster
solutions, making a judgment at
each stage about whether the merger
seemed substantively reasonable.
Judgments about the suitability of
each solution were discussed among
the analysts and resulted in accep-
tance of the seven-cluster solution,
as this preserved the most detail
while yielding interpretable clusters.

�RESULTS

Map Results

In concept mapping, several dif-
ferent maps are typically generated
based on the same underlying struc-
ture, the arrangement of the state-
ments by MDS. The foundation for
all maps is the labeled point-cluster
map (see Figure 1), which shows all
of the community and system factors

(points) in relation to each other as
arranged by MDS. Points are located
closer to each other if more people
sorted them together into a group. In
general, points that are closer
together are more similar in mean-
ing. The analysis groups these points
into clusters as shown. In this pro-
ject, the seven-cluster solution best
fits the data.

The analysis also mathematically
selects the best-fitting label for each
cluster from all of the pile labels gen-
erated by all of the sorters. These
were examined in relation to the
statements in each cluster, and if the
analysts determined that the sug-
gested label did not appropriately
cover the content, the next best fit-
ting was examined until an appro-
priate cluster label was identified.

The three clusters across the top
of the map (i.e., policies and laws,
environment infrastructure, and
access) refer to systems factors that
are often associated with govern-
ment. The three clusters on the bot-
tom (i.e., coalitions and/or collabo-

rations, community infrastructure,
and information and/or communica-
tion) all refer in some way to local
community conditions. The central
location of the children and school
cluster suggests that the educational
system might be an especially useful
link between the systems clusters on
the top and the community ones
below. In other words, the educa-
tional system might have special
strategic importance in addressing
tobacco use, nutrition, and physical
activity.

Ratings

Table 1 shows the statements in
each cluster that had the highest
average importance or feasibility.

Maps can also display rating
results. For instance, the importance
rating map (see Figure 2) shows
the average relative importance of
each cluster for the entire group of
participants.

The number of layers indicates
the average importance rating. The
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FIGURE 1Point-Cluster Map Showing the Multidimensional Scaling Arrangement of the
90 Statements With the Seven-Cluster Solution and Labels Superimposed



average represented by the layers
is actually a double averagingacross
all of the participants and all of the
factors in each cluster. Conse-
quently, even slight differences in

averages between clusters are likely
to be significant. The map clearly
shows that the environment infra-
structure, policies and laws, and
community infrastructure clusters

were judged by participants to be
most important.

The map of perceived feasibility
(see Figure 3) shows that policies
and laws, community infrastructure,
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TABLE 1
Top Two Statements in Each Cluster in Importance or Feasibility Showing Statement ID Number,

Statement Text, Average Importance Rating, and Average Feasibility Rating Organized Alphabetically
by Cluster and Within Cluster in Descending Order by Average Importance

ID Statement Importance Feasibility

Access
2 Easy, affordable access to healthy food, safe places for physical activity, and strict

antismoking policies 4.47 3.14
12 Availability of healthy food choices at a wide variety of retail, institutional, and

educational locations 4.16 3.71
11 Expanded hours for recreation centers and pools 4.11 4.07
58 Availability of school sites for after-school and community health activities

(low cost or no cost) 3.89 4.14
Children and school

46 Amount and quality of physical education and physical fitness training in schools 4.37 3.57
10 Literacy 4.21 2.86
17 Joint school-community activities and/or programs to promote health 4.00 3.86
79 Encourage innovative use of space for physical activity 3.74 3.86

Coalitions and/or collaborations
8 A caring, nurturing parent or surrogate parent in early childhood 4.53 3.14

88 Health care provider adherence to counseling for tobacco cessation, physical activity,
and nutrition 4.11 3.50

71 Professional and organizational coalitions and partnerships 3.95 3.86
3 Involvement of faith communities in health promotion 3.53 3.86

Community infrastructure
84 Focus on lifelong physical activity 4.58 4.50
75 Engaging target populations in promoting health 4.39 3.93
85 Community recognition of good health role models 3.95 4.29

Environment infrastructure
63 Equal opportunities for participation in physical activity programs regardless of age,

gender, or disability 4.47 3.64
34 Pedestrian-friendly environments 4.37 3.79
47 Well maintained equipment in recreational facilities 3.95 3.71

Information and/or communication 54 Media-sup-ported
health promotion campaigns 4.58 4.14

68 Information that is culturally sensitive and appropriate 4.32 4.07
28 A report card on legislators actions on health issues 3.68 4.21
19 Collateral material on healthy lifestyles (e.g., print materials, posters, visuals,

public displays) 3.00 4.29
Policies and laws

31 School policy promoting physical activity, healthy diet, and tobacco control 4.53 3.93
39 Policies that promote healthy transportation alternatives (cycling, walking, public

transportation, and so forth) 4.37 3.79
43 Public and worksite policy that supports tobacco control 4.32 4.29
45 Restricted access to tobacco products for youth 4.26 4.36



and information and/or communica-
tion were rated as most feasible for
achieving change during the next 2
to 5 years.

Pattern Matching

Pattern matching is used when
comparing patterns of variables

across two maps. For instance, the
relationship between average impor-
tance and average feasibility across
all participants is shown in Figure 4.

Although environment infra-
structure was rated most important,
it was the second lowest in feasibil-
ity, whereas information and/or
communication was lowest in
importance and highest in feasibil-
ity. In general, the areas that would
be most fruitful to pursue are those
judged both important and feasible.
According to Figure 4, the policies
and laws and community infrastruc-
ture clusters best meet that
requirement.

Item Analysis

To examine the relationship
between importance and feasibility,
we plotted the two variables against
one another. This analysis revealed
that Statement 84 (i.e., focus on life-
long physical activity), for example,
was rated highest in both impor-
tance and feasibility. The bivariate
plot of feasibility and importance for
all 90 statements is shown in Figure
5. The statement identification num-
bers in the figure can be linked to the
90 specific statements that were
brainstormed by participants.

The final cluster map with the
major interpreted features overlaid
upon the clusters is presented in Fig-
ure 6. The figure provides evidence
that the initial conceptual distinc-
tion between community and sys-
tems factors has some empirical cor-
roboration (i.e., the clusters on the
top describe systems factors whereas
those across the bottom depict com-
munity factors). The map can also be
interpreted from left to right in terms
of regions or clusters of clusters.

The two clusters on the left define
the structure region that includes the
system factors policies and law and
the community factors coalitions
and /or collaborations. In the center
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Information/Communication
Community Infrastructure

Access

Children & School

Environment Infrastructure

Coalitions/Collaborations

Policies and Laws

Layer      Value
  1      3.68 to 3.77
  2      3.77 to 3.85
  3      3.85 to 3.94
  4      3.94 to 4.02
  5      4.02 to 4.11

FIGURE 2Importance Rating Map Showing the Average Cluster Rating for the Impor-
tance Variable

Information/Communication
Community Infrastructure

Access

Children & School

Environment Infrastructure

Coalitions/Collaborations

Policies and Laws

Layer      Value
  1      3.29 to 3.40
  2      3.40 to 3.51
  3      3.51 to 3.61
  4      3.61 to 3.72
  5      3.72 to 3.83

FIGURE 3Feasibility Rating Map Showing the Average Cluster Rating for the Feasibility
Variable



is the infrastructure region that
includes both environmental infra-
structure and community infrastruc-
ture and the cluster children and
school that bridges between these.
Finally, on the right of the map is the
transmission region that includes
the system factors access and the
community factors information and/
or communication.

�DISCUSSION

The mapping process had several
immediate positive consequences.
First, it provided the HDOH with a
systematic process that was per-
ceived by multiple stakeholders to
have a high degree of credibility.
Second, the concept mapping pro-
cess and its results reached influen-
tial stakeholders throughout Hawaii,
including leaders from community
agencies and coalitions across the
state, enabling broader stakeholder
engagement than might otherwise
have been possible and generating
results that were fed back to those
stakeholders in a timely manner.
Third, the results were translated
directly into specific objectives that
were incorporated into the HHI plan
and subsequently implemented. For
example, consider how just the five
statements rated highest in both
importance and feasibility were
enacted. To address focus on life-
long physical activity (84) the HHI
adopted a policy to promote activi-
ties of daily living (as opposed to
enhancing skills of athletes). For
media-supported health promotion
campaigns (54), the HHI developed
the Start. Living. Healthy. campaign
to raise awareness and knowledge of
healthy behaviors through radio,
television, print, and Internet media.
For school policy promoting PA,
diet, and tobacco control (31), the
HHI provided funding to 24 schools
statewide to initiate healthy school
workgroups to address school health

policies. To address engaging target
populations in promoting health
(75), the HHI provided funding to 26
communities to conduct community

needs assessments and plan commu-
nity-based health promotion
activities. And to address standard-
ized and consistent messages and/or
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information about risks and recom-
mended behaviors (80), the HHI con-
tracted with the University of
Hawaii School of Medicine to pro-
vide continuing education for health
professionals to increase the number
of health workers who make
appropriate recommendations and
referrals.

Overall, the mapping process
enabled the HDOH to move rapidly
and develop a statewide health
improvement plan in a timely fash-
ion. Using the concept mapping
approach, the HDOH succeeded in
obtaining outside input in a matter
of weeks from broad-based, volun-
tary, and anonymous stakeholders.

The method was cost-effective
and capitalized on the benefits of
Web technology. Hawaii imposes
significant barriers on stakeholder
gatherings because of its geography,
as air travel is the only practical
means of transportation between the
islands. Using the Web made it pos-

sible to involve people from
throughout the state without neces-
sitating face-to-face meetings.

The concept mapping process
provided a solid, credible founda-
tion to support the HDOH proposal.
It helped fulfill the legal mandate
contained in Act 304 as well as the
ethical standards to involve stake-
holders in shaping decisions that
would affect them. The mapping
results validated the HDOHs recom-
mended intervention strategy and
provided the opportunity to trans-
late public health theory into a
grounded action plan.

The results also suggest several
conclusions that extend beyond the
immediate context of this study.
First, the theoretical distinction
between community and systems
factors was clearly recovered in the
maps, with all community-related
clusters arrayed across the bottom of
the map and system-related clusters
grouped across the top. Second, the

results illustrate how a hierarchical,
visual display of stakeholder per-
ceptions can have general utility for
health planning. Depending on the
specificity needed, when consider-
ing issues, planners can easily move
between the different levels of gener-
ality from the broad community-sys-
tem view, to the three-category
structure-infrastructure-access
scheme, to the seven categories
depicted by the clusters, or to the 90
specific brainstormed statements. In
one hierarchical graphic device, the
map provides a high-level organiz-
ing structure and considerable oper-
ational detail that together can be
used to guide action planning as
well as evaluation design and
measurement.

Although concept mapping has
many benefits, as previously noted,
the tight deadline and other factors
made it difficult to use the method in
an optimal way. For instance, partic-
ipation rates among those in Hawaii
as well as national public health pro-
fessionals were lower than expected.
This is likely due, at least in part, to
the studys timing because the pro-
cess took place during the
Thanksgiving holiday. The brief
duration of the study most likely
also affected participation. Extend-
ing the process for several more
weeks and setting up a more exten-
sive system to prompt and remind
participants would improve partici-
pation. Consolidating the large num-
ber of brainstormed statements into
a manageable subset was also chal-
lenging, especially given the short
deadline. Staff members had only a
single evening to reduce 496
brainstormed statements to the final
set of 90.

Furthermore, the process used
here did not examine how particular
community or systems factors might
relate differently to the three specific
health behaviors (i.e., tobacco use,
nutrition, and physical activity).
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FIGURE 6Final Concept Map Showing Clusters and Relationships to Theoretical
Constructs



This limitation is a consequence of
the deliberate decision to elicit state-
ments that pertain to all three behav-
iors in one project. Although it
would have been possible to con-
duct three parallel concept mapping
studies, this would have increased
the time and cost; it would also have
reinforced categorical distinctions
that might overly constrain the aims
of a comprehensive community
health initiative. Although there was
not sufficient time to address this
issue in this project, one alternative
approach for future consideration
would be to classify each statement
with respect to which of the behav-
iors it addresses either through
direct coding or through an addi-
tional rating. The advantage of this
(over three separate maps) would be
to show the relative emphases in
each of the three areas while still
preserving the integrated
perspective across them.

In spite of these limitations, the
concept mapping technique pro-
vided an effective way of (a) engag-
ing geographically dispersed stake-
holders, including local constituents
and subject area experts across the
country; (b) generating valid find-
ings that are understandable for
nonscientists and have clear impli-
cations for policy and practice; and
(c) delivering useful results in a brief
period of time at relatively low cost.

Finally, it is worth noting that the
map results provide a contextual
framework that can be useful for
subsequent evaluation of the HDOH
plan. At regular intervals, perhaps
annually, the HDOH might review
each of the clusters and assess the
degree to which relevant actions
have been taken and behavioral out-
comes affected. This can be done
either qualitatively as part of an
overall program review or quantita-
tively through a surveillance system
designed to capture changes in com-

munity conditions and systems.
Results from such evaluations can be
linked either qualitatively or statisti-
cally to the original planning ratings
of importance and feasibility. In this
way, the map structure can act as a
unifying device that helps integrate
initial planning with ongoing assess-
ment and close the loop on the
traditional planning-evaluation
cycle.

The concept mapping technique
proved to be a cost-effective and suc-
cessful way of identifying statewide
objectives for changes in community
conditions and systems relating to
tobacco use, nutrition, and physical
activity. This process enabled the
HDOH to develop its HHI in a timely
way, and their experience shows
how a hierarchical, visual display of
stakeholder perceptions can be
useful for health planning.

NOTES
1. The Concept System and Concept

System Global software are licensed
through Concept Systems Incorporated,
Ithaca, New York (http://
www.conceptsystems.com).

2. Throughout this article, identification
numbers associated with the final
brainstormed statements are shown in
parentheses to enable one to locate the
statements in tables and on maps.
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