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In this article, the authors introduce concept mapping as a useful participatory research
method for public health researchers interested in generating hypotheses and developing the-
ory. The authors first provide an overview of concept mapping, which combines qualitative
approaches with quantitative analytical tools to produce visual displays of the relationship
between ideas. Then, they present an illustrative research application of the method to the
exploration of women’s perceptions of the relationship between residential neighborhood fac-
tors and intimate partner violence experiences. They give attention to the data collection and
analysis procedures and to demonstrating the intricacies of using concept mapping for pub-
lic health research purposes. Finally, the article concludes with a discussion of the unique
contributions and challenges associated with concept mapping.
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Over the past two decades, qualitative research methods have gained
increased recognition and use within public health research (Power, 1998;

Sofaer, 1999). Often used when little is known about a research topic or when addi-
tional exploration is necessary, qualitative approaches help to uncover information
and to expand our understanding of the context surrounding health-related out-
comes (Adler & Clark, 1999; Bernard, 2000; Miles & Huberman, 1994; Sofaer, 1999;
Steckler, McLeroy, Goodman, Bird, & McCormick, 1992). Although individual in-
depth interviews and focus group discussions are two qualitative approaches that
have typically received much attention in public health research, a variety of other,
underused, qualitative methods exists. Recently, for example, more participatory
approaches to collecting, analyzing, and interpreting qualitative data have been
introduced (Chambers, 1992; Scrimshaw, 1992). Concept mapping is one such
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approach that has particular relevance for public health researchers interested in
generating hypotheses and developing theory.

Concept mapping, developed by Trochim (1985), is a structured conceptualiza-
tion process. It is a participatory qualitative research method that yields a concep-
tual framework for how a group views a particular topic or aspect of a topic (Galvin,
1989; Trochim, 1989). It uses inductive and structured group data collection pro-
cesses, which allow for the collection of a wide range of participant-generated ideas
and application of quantitative analytical tools (i.e., multidimensional scaling and
hierarchical cluster analysis). Results from the quantitative analysis are used to pro-
duce illustrative cluster maps depicting relationships of ideas in the form of clus-
ters. This method provides structure and objectivity to qualitative data. Although
this method has been adopted by health promotion professionals interested in pro-
gram planning and program evaluation (Trochim, 1989), it has been underused by
public health researchers interested in capturing the lived experiences of target
populations and exploring risk factors and experiences associated with specific
health outcomes. To date, few public health researchers have used concept mapping
as an explorative method for hypothesis generation and theory development.

Our goals in this article are to provide a brief overview of concept mapping,
present an illustrative research application to demonstrate the intricacies of its use
for public health research purposes, and discuss the unique contributions and chal-
lenges of the method.

OVERVIEW OF CONCEPT MAPPING

Concept mapping is a process that traditionally involves six steps: (1) preparation,
(2) generation, (3) structuring, (4) representation, (5) interpretation, and (6) utiliza-
tion (Trochim, 1989). During the preparation or planning step, the focal areas are
identified and the criteria for study participant selection are determined. Once the
focus and participant selection criteria have been identified, the formal concept
mapping group process begins. This process is guided by a facilitator trained in
concept mapping.

In the second step, generation, recruited participants address the focal question
and generate a list of items that will be used in subsequent data collection and anal-
ysis. The focal question is designed to elicit information to address the primary
research questions. Most often, data are obtained through data collection processes
such as “brainstorming” sessions. During Step 3, the structuring step, participants
independently organize the list of items generated. Participants sort the items into
piles of statements based on their perceived similarity. Then each item is rated in
terms of its importance or usefulness to the focal question. During the representa-
tion step, the sorting-and-rating data are entered into specialized concept-mapping
computer software (Concept Systems), which accomplishes the analysis of partici-
pant data. Results include both quantitative summaries of the participant data and
a variety of visual representations of the relationship between and importance of
items. These visual representations, typically referred to as concept maps, are based
on a sequence of analyses that includes most prominently multidimensional scaling
and hierarchical cluster analysis. In the fifth step, interpretation, participants collec-
tively process and qualitatively analyze the concept maps. They assess and discuss
the cluster domains, evaluate the items that form each cluster, and discuss the
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content of the clusters. Finally, during the utilization step, the findings are
discussed to determine how they best inform the original focal question.

Steps 2 through 6 can either be conducted during one very long group session
or be broken up into multiple sessions. For example, participants can first be
brought together during the generation step to list items and then again later to sort,
rate, and analyze the items and discuss implications (Steps 3 through 6). In fact,
with the development of new Web-based technology, several of the concept-map-
ping steps can now be conducted over the Internet (see Trochim, Milstein, Wood,
Jackson, & Pressler, 2004, for an example).

Concept mapping potentially involves participants at every level of research, so
that they become research collaborators, contributing more than responses to ques-
tions. Participants typically construct the focus question to be used to collect data
organize and prioritize data, label findings, and discuss their relevance. They
become involved in the generation of ideas through the identification of conclu-
sions and the application of findings. They can challenge results and plan strategic
actions to apply the findings to their own or general situations (Trochim, 1989).

Although concept mapping has been used in a variety of public health contexts,
including state-level strategic planning (Trochim, Milstein, et al., 2004), the devel-
opment of a conceptual framework of tobacco industry attempts to undermine pub-
lic health (Trochim, Stillman, Clark, & Schmitt, 2003), and as a method for articulat-
ing a program theory in community mental health (Yampolskaya, Nesman,
Hernandez, & Kock, 2004), little work has been done using the method for the gen-
eration of hypotheses and development of theory.

CONCEPT MAPPING: A RESEARCH APPLICATION

As part of our Centers for Disease Control and Prevention–funded study called
Community Pathways to Reducing Interpersonal Violence (Grant R49/
CCR318515), we used concept mapping to gain insight into whether and how resi-
dential neighborhood–level factors are associated with experiences of intimate
partner violence among inner-city women.

The recent resurgence of interest by public health professionals in the ecological
perspective has generated increasing interest in how residential neighborhood con-
text is associated with health-related outcomes. Intimate partner violence is one
topic that has received increased attention in the field of neighborhood research.
Researchers such as O’Campo, Gielen, et al. (1995); Miles-Doan (1998); Cunradi,
Caetano, Clark, and Schafer (2000); and Browning (2002) have found significant
relationships between neighborhood structural and social characteristics and
women’s experiences of intimate partner violence. For example, Cunradi et al.
(2000) used U.S. Census data to examine the role of neighborhood poverty (percent
of census tract population below the poverty line) on intimate partner violence and
found that that couples who lived in impoverished neighborhoods were at an
increased of intimate partner violence compared to couples who did not reside in
impoverished neighborhoods. Although these studies provide evidence of neigh-
borhood-level effects on intimate partner violence and lay the groundwork for
more sophisticated analyses, this line of research is plagued by a number of limita-
tions, such as the overuse of neighborhood indicators drawn from readily available
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administrative data (e.g., the U.S. Census) and the lack of relevant theory to guide
hypothesis generation and subsequent variable selection. In addition, existing
studies do little to inform our understanding of the mechanisms and pathways by
which neighborhoods affect health outcomes.

In the section below, we describe how we adapted the innovative method of
concept mapping to address our research interests. Specific attention is paid to the
data collection and analysis process. The goal of this section is to provide an illustra-
tive research application of the method. A more detailed presentation of the results
from this application can be found elsewhere (O’Campo, Burke, Peak, McDonnell,
& Gielen, 2005).

Step 1: Preparation

During the first step of concept mapping, the research investigators outlined the fol-
lowing research goals: (a) to obtain a participant-generated list of residential neigh-
borhood characteristics thought to be related to intimate partner violence, (b) to
develop a better understanding of the relative importance of those characteristics to
different intimate partner violence outcomes (prevalence, perpetration, severity,
and cessation), and (c) to explore the mechanistic pathways driving the relationship
between the neighborhood factors and intimate partner violence experiences. We
were particularly interested in moving beyond the existing limited quantitative
findings regarding the relationship between neighborhood characteristics and inti-
mate partner violence and toward the generation of new hypotheses specifically
addressing the complex relationships.

It was during this preparation step that we also determined the participant
recruitment process. The selection of study participants was guided by Trochim’s
(1989) recommendation that the identification of appropriate participants be based
on to our research goals. Given our primary interest in the issues of intimate partner
violence, we contacted participants from two prior studies on intimate partner vio-
lence to seek their participation in this research endeavor. The majority of participants
from the concept-mapping activities were African American (97%), had completed
high school or the equivalent (92%), and were over age 30 (89%). All participants
were residents of Baltimore City, and a large majority had lived at their current
address for 2 years or more (92%).

The primary focus of the concept-mapping activities was on participants’ per-
ceptions of how neighborhood context might be associated with intimate partner
violence. We did not ask participants to talk about their specific experiences of
abuse. To that end, we did not collect data regarding the number of participants
experiencing current or past intimate partner violence. However, cognizant that the
activities touched on personal and private matters that could be upsetting to partici-
pants, we provided a list of social service and community resources, hotlines, and
shelters to each participant. In addition, because the activities address sensitive top-
ics such as intimate partner violence, we took appropriate steps to protect the pri-
vacy of study participants.

Research protocols, consent forms, and appropriate monetary reimbursement
amounts were submitted to and approved by the university’s institutional review
board prior to the conduct of data collection and analysis activities.
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Step 2: Generation

The goal of this second step was to obtain a list of neighborhood items thought to be
related to women’s experiences of intimate partner violence. We elected to conduct
two separate brainstorming group sessions with a total of 14 women. Informed con-
sent was obtained from the participants prior to the start of the sessions, and each
participant received a monetary reimbursement of US$25 for their time and
thoughts.

Participants in each session were asked the following focal question: What are
some characteristics of neighborhoods that could relate in any way, good or bad, to a
woman’s experience of intimate partner violence? Because we were interested in
soliciting responses that included the resources and assets of neighborhoods, we
specifically included the phrase “good or bad” in our focal question. Participants
were reminded that although we were interested in their perceptions of how neigh-
borhood context might be associated with intimate partner violence, we were not
asking them to talk about personal abuse experiences.

At the beginning of the brainstorming sessions, we encouraged participants to
generate several items and to contribute any item that they believed should be on
the list. We also established guidelines early on regarding the importance of respect-
ing each participant’s contributions and of not criticizing the legitimacy of items.
The group facilitator recorded each participant’s response on sheets of newsprint
visible to the entire group. During the second half of each brainstorming session, the
items were reviewed and a final group list confirmed by eliminating duplicates and
those that were deemed irrelevant. The brainstorming sessions were tape-recorded
to allow an accurate summary of the discussion of items presented and the verifica-
tion of the item lists obtained from each group, enabling us to make sure that no
items were inadvertently missed on lists prepared during the sessions. Each brain-
storming session lasted approximately 1½ hours and resulted in two separate item
lists of 37 items in one group and 28 items in the second.

Once both brainstorming groups were conducted, the research investigators,
drawing on both their expertise and published literature, worked together to con-
solidate the items generated in each brainstorming group into a final list of items.
During this process, duplicate items were eliminated, and similar items were
grouped together under one statement. For example, the item Relationships Within
the Neighborhood was grouped with Community Networks into a single item. The
final list contained 51 statements: 46 unduplicated items identified in the two brain-
storm groups and 5 items not identified by participants but deemed salient based on
existing research and the experiences of the investigators (Income/Wealth, People
With Professional Jobs, Families With Young Children, Intimate Partner Violence
Shelters, and Lots of People Moving In and Out). The final list of 51 items, grouped
by cluster is shown in Table 1.

Step 3: Structuring

Using the consolidated list of 51 items, we next conducted two separate sorting-
and-rating sessions to gain a better understanding of how the neighborhood items
are related to one another. The sorting and rating of the items provided the data
needed to generate clusters and for the comparison of their relative importance to
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TABLE 1: Fifty-One Items Within Their Seven Clusters and the Average Ratings
for Each Intimate Partner Violence Outcome

Prevalence Severity Perpetration Cessation
Cluster and Item Names (Item Number) Rating Rating Rating Rating

Deterioration contributors
Poverty (40) 3.61 4.05 4.17 1.81
Evictions (38) 3.44 3.32 3.78 1.35
Isolated Location (41) 3.03 3.27 3.08 1.32
Lots of people moving in and out (51)a 2.37 2.24 1.97 1.32
Abandoned houses (27) 2.35 2.08 2.00 1.22
Lots of trash (6) 2.22 1.89 1.71 1.30
People who are hanging out (1) 2.54 3.32 3.42 1.47

Negative social attitudes
Violence (42) 4.47 4.54 4.50 1.51
Access to drugs (5) 4.27 4.51 4.33 1.73
Unemployment (16) 4.11 3.92 4.31 1.70
People who do not care (7) 3.54 3.81 3.66 1.57
Children exposed to drugs on the street (9) 3.51 3.11 2.94 1.59
Police that do not care (32) 3.50 3.95 3.58 1.35
Public drunkenness (2) 3.27 3.92 3.91 1.38
Racial/ethnic segregation (21) 2.61 2.00 1.71 1.54

Violence attitudes and behaviors
Macho attitudes about control (12) 4.51 4.41 4.47 1.62
Ignorance about intimate partner violence (3) 4.35 4.41 4.25 1.78
People who should know better (4) 4.22 4.51 4.31 2.16
Child abuse (36) 3.94 3.35 2.94 1.68
Layoffs (39) 3.72 3.92 4.28 1.62
Mental illness (11) 3.62 3.94 3.92 1.54
Absence of adults (10) 3.43 2.95 2.83 1.81
Youth homicide/child homicide (37) 3.14 3.00 2.42 1.65
Gossip (45) 2.94 3.19 3.36 1.62
Single mothers (8) 2.86 2.30 3.14 2.24

Neighborhood monitoring
People who intervene themselves (31) 3.22 2.35 3.14 3.73
Families with young children (49)a 3.03 1.78 2.28 2.43
Income/wealth (47)a 2.94 2.14 2.67 3.03
Cultural norms (46) 2.58 2.08 2.36 2.65
People with professional jobs (48)a 2.44 1.46 2.14 2.89

Stabilization factors
People who call 911, the police, authority (30) 3.61 2.05 2.61 4.54
Job availability (15) 3.39 2.43 3.14 3.49
People who take a stand (29) 3.25 2.08 2.61 4.38
Alertness/vigilance of people (44) 2.89 1.59 2.22 3.76
Curfew (13) 2.56 1.62 1.64 2.49
Home ownership (28) 2.08 1.41 1.61 2.65

Communication networks
Police presence (23) 3.61 1.56 2.28 4.00
Churches (24) 3.19 1.11 2.06 4.35
People who are aware of resources (33) 3.08 1.73 1.78 4.19
Communication between neighbors (20) 2.58 1.81 2.25 3.41
Community networks (22) 2.56 1.14 1.92 3.86
Neighborhood meetings (43) 2.44 1.38 1.75 3.46
Playgrounds (17) 1.94 1.16 1.25 2.43

(continued)



four intimate partner violence outcomes (prevalence, severity, perpetration, and
cessation).

The original 14 women from the brainstorming sessions were eligible to partici-
pate in the sorting-and-rating sessions. In addition, to obtain an expanded sample,
we recruited an additional 23 women to participate. The additional 23 women were
also recruited from the participant list of two prior studies on intimate partner vio-
lence. A total of 37 women participated in the sorting-and-rating sessions.

These group activities took 3 to 4 hours each to complete (depending on the
group) and were overseen by a trained facilitator. Again, informed consent was
obtained from the participants, and they received a monetary reimbursement of
U.S.$80 for their time and thoughts.

The first data collection activity of this step involved an individual sorting
activity that captured how participants categorized and sorted the individual items
(Coxon, 1999; Rosenberg & Kim, 1975). Participants were presented with 51 index
cards. Each card contained one item from the brainstorming session. They were
reminded that the items were all generated in response to the question about the
characteristics of a neighborhood that “you or people like yourselves” consider to
be related to experiences of intimate partner violence. Participants were asked to
“sort these cards into piles that make sense to you.” The participants were informed
that each card could be placed in only one pile, that they should refrain from sorting
the items into fewer than three piles, and that all items cannot be placed into their
own separate piles. We provided these instructions to avoid the problem of several
one-item clusters or only a few clusters containing heterogeneous items. Once par-
ticipants had sorted their items into piles, they were asked to provide a name or
label for each of their piles. These data were then entered into the Concept System
software by assistants to the facilitators while the group of participants began the
second data collection activity.

The second data collection activity of this step involved collecting data regard-
ing the perceived relative importance of items in relationship to women’s experi-
ence of intimate partner violence. Participants were given a sheet that listed the 51
items and asked to rate each item on the list in terms of its importance to intimate
partner violence prevalence. This rating was repeated for intimate partner violence
severity, perpetration, and cessation. Table 2 contains the wording and Likert-type
response categories that were use for the rating activity.
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Community enrichment resources
Intimate partner violence shelters (50)a 4.00 1.65 2.06 4.46
Women’s groups (34) 3.53 1.62 2.00 4.65
Hotlines (25) 3.42 1.54 2.00 4.54
Outreach centers (35) 3.22 1.54 2.08 4.51
Emergency assistance programs (26) 3.03 1.30 1.94 4.35
Access to public health facilities (14) 2.56 1.30 1.56 3.95
Community centers (19) 2.06 1.14 1.50 3.78
Recreation centers for children (18) 1.89 1.16 1.22 2.97

a. Items added by the research investigators.

TABLE 1 (continued)

Prevalence Severity Perpetration Cessation
Cluster and Item Names (Item Number) Rating Rating Rating Rating



Once the piles were completed and the piles and pile labels had been checked
for completeness, participants’ sorting-and-rating responses were simultaneously
entered into the computer by assistants to the facilitator. The concept-mapping soft-
ware has built-in quality control for data entry, thus obviating the need for double
entry.

Step 4: Representation

The representation step is the point at which computerized analyses are run and the
data are summarized into concept maps. This step was conducted in two stages: the
participant-processing stage and the researcher-processing stage.

The participant-processing stage was conducted during the group sessions at
which structuring took place (see above). At each of the two sorting-and-rating ses-
sions, we applied multidimensional scaling (Davison, 1983) to the group’s sorting
data to obtain maps depicting the relationships between items. The results of these
analyses were immediately shared with the group to be examined and discussed.
Specifically, we used a laptop computer attached to a projector to enlarge the concept-
mapping output so that the entire group of participants could view the various
maps simultaneously.

Figures 1 and 2, respectively, present the point maps for Groups 1 and 2. The
distance between items, not the exact location of the items on the map, illustrates the
degree of similarity between items. Items that were sorted together by more people
appear closer to each other on the map. For example, Items 47 and 48 were consid-
ered related by participants in both groups, whereas Items 50 and 41 were felt by the
participants in both groups to be less related to one another. We shared each group’s
point map, via the projector, with its members to introduce the participants to the
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TABLE 2: Description of the Rating Activity Language and Response Categories for Intimate
Partner Violence Outcomes

Outcome Rating Statement and Response Categories Value Indicator

Prevalence Please rate on a scale of 1 to 5 how each item is related
to women’s experiences of intimate partner violence:
1 = no relationship; 2 = some relationship; 3 = moderate
relationship; 4 = strong relationship; 5 = extremely strong
relationship

Strength of perceived
relationship between
item and intimate
partner violence

Severity Please rate on a scale of 1 to 5 how each item might make
women’s experiences of intimate partner violence worse
or more severe: 1 = not make worse; 2 = somewhat likely
to make worse; 3 = moderately likely to make worse; 4 =
strongly likely to make worse; 5 = extremely likely to
make worse

Degree to which item
worsens severity of
intimate partner
violence

Perpetration Please rate on a scale of 1 to 5 how each item is related to
a man’s perpetration of intimate partner violence: 1 = no
relationship; 2 = some relationship; 3 = moderate relation-
ship; 4 = strong relationship; 5 = extremely strong
relationship

Relationship of item to
a man’s perpetration
of intimate partner
violence

Cessation Please rate on a scale of 1 to 5 how each item supports
women’s ability to end intimate partner violence: 1 = not
supportive; 2 = somewhat supportive; 3 = moderately sup-
portive; 4 = strongly supportive; 5 = extremely supportive

Degree to which item
supports cessation of
intimate partner
violence



concept-mapping output, to solicit their feedback about the organization of the
items, and to facilitate subsequent dialogue about the maps. The group facilitator,
working with an assistant operating the laptop computer, walked the participants
through the point map output. These point maps provided the basis for subsequent
cluster analyses.
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FIGURE 1: Group 1 Point Map
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FIGURE 2: Group 2 Point Map



Then, at each sorting-and-rating session, we employed hierarchical cluster
analysis (Everitt, 1980) using data from the point map to partition the map into dis-
tinct cluster domains of items. Each cluster of items represents a separate concep-
tual domain. Building directly on the results from analyses presented above, in a
discussion led by the group facilitator, the participants in each of the sorting-and-
rating sessions evaluated different cluster solutions. For example, starting with a
10-cluster solution and progressively moving down to a 4-cluster solution, the facil-
itator and group participants worked collectively to determine which arrangement
of items and cluster domains most accurately reflects participant perceptions.
Again, the mapping outputs were projected onto a screen at the front of the room
and in clear view of all participants. The clusters content (i.e., items) was examined
for each cluster solution, and discussion was encouraged. The process of determin-
ing final cluster solutions is driven by subjective participant preference.

During the cluster solution discussions, participants in Group 1 expressed a
preference for a 10-cluster solution, and participants in Group 2 preferred a 6-cluster
solution. Figures 3 and 4, respectively, illustrate the final cluster solution maps from
sorting-and-rating sessions for Groups 1 and 2. This process of analyzing the data
and discussing the results of the multidimensional scaling and hierarchical cluster
analysis with the participants provided an opportunity for collecting their direct
feedback on the clustering of items.

During the discussion, the facilitator encouraged participants to explore the
items within each cluster and allowed participants to challenge the computer-gen-
erated arrangements. This discussion time enabled participants to review their per-
sonal choices regarding relationship of items in the context of the group results. We
recorded insights to facilitate additional analysis by the research team. For example,
Group 1 participants had little time for in-depth discussion of cluster contents,
spending their discussion time on the arrangement and naming of clusters. Group 2
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FIGURE 3: Group 1 Ten-Cluster Map



participants were able to explore items within clusters in greater detail. They dis-
cussed the location of items and, in one case, challenged the location of an item (Item
50: Intimate Partner Violence Shelters). They suggested that Item 50 was not associ-
ated with the other items in the cluster and that it was more similar to other items
directly above it (e.g., Community Centers).

Following the completion of the participant-processing stage, and prior to the
next data collection step, the research investigators synthesized the results from the
two independent sorting-and-rating sessions. During this researcher-processing
stage, investigators worked to reconcile the two sets of results and choose a single
map solution for all participants by reviewing the group discussions, the cluster
labels provided by the participants, and the item contents within each cluster. Sec-
ond, team members used the Concept System software to construct maps represent-
ing all 37 participants of the two groups combined. Team members noted the loca-
tion of items and clusters and compared them to both the group map findings and
the relevant discussion obtained during groups. Different cluster solutions were
reviewed (from a maximum of 16 down to 3 clusters).

Above 9 clusters, the division of items became inconsistent with interpretations
gained through the groups. Items became increasingly isolated; specifically, Item 50
(Intimate Partner Violence Shelters) became isolated into a group of one at 10 clus-
ters but was joined with other community resources at 9 clusters, consistent with the
concerns expressed by some participants. Looking stepwise at increasingly small
configurations of clusters, the research investigators agreed that there was little
benefit to a final cluster solution containing less than 7 clusters, because at those
lower levels, items began to clump into very broad and nonspecific clusters. Thus, a
7-cluster solution was selected as the optimum result of the combined sorting-and-
rating sessions (Figure 5).
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FIGURE 4: Group 2 Six-Cluster Map



The final cluster labels were developed based on a review of the items within a
cluster and the list of pile names provided by participants. See Table 1 for a list of the
seven cluster domains and their item contents. Statements bound together within a
cluster were determined to share a common theme. For example, the Deterioration
Contributors cluster contains statements (Items 6, 27, 38, 40, 41, and 51) generally
associated with economic disadvantage and items (Items 31, 39, 46, 47, and 48)
within the Neighborhood Monitoring cluster relate to having an engaged and
active neighborhood environment.

The research investigators conducted additional analyses to examine the final
seven-cluster solution according to the four rating scales. Table 1 also presents the
average item rating for each of the four rating scales. Those items that received a
higher average rating are considered to be more strongly related to the outcome. For
example, whereas Item 12 from the Violence Attitudes and Behavior cluster was
rated as being extremely important for prevalence (4.51), severity (4.41), and perpe-
tration (4.47) of violence, it was not deemed as important for the cessation of
violence (1.47).

Figures 6 and 7 present a visual display of and relative cluster ratings for the rat-
ing exercise related to the prevalence and cessation scales. Clusters portrayed with
more layers contain items that were judged to be relatively more important than
other clusters. The items within the two clusters Violence Attitudes and Behaviors,
and Negative Social Attributes were determined to be strongly related to preva-
lence of intimate partner violence. Items within the Communication Networks and
Community Enrichment Resources clusters were felt to be extremely supportive of
women’s ability to end intimate partner violence (cessation).

The concept-mapping analytic tool called pattern matching permits examina-
tions of consensus between groups or categories. We used this tool to ensure that the
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rating results obtained from Groups 1 and 2 were similar. The correlation coeffi-
cients produced from the pattern-matching analysis showed a strong relationship
between two groups with regard to all four rating categories (r > 0.90). Pattern
matching also showed that the relationship of cluster ratings was virtually the same
for the prevalence, severity, and perpetration outcome scales (Figure 8). Additional
pattern-matching analysis (not shown) also showed an inverse relationship
between those three scales and the cessation scale.
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Step 5: Interpretation

In the fifth and final step, we invited the members of the sorting-and-rating sessions
back to participate in two interpretation group discussions. These interpretation
group discussions were designed to address our research goal of exploring the
mechanistic pathways driving the relationship between neighborhood factors and
intimate partner violence experiences. Twenty women returned and participated in
the group discussions. Informed consent was obtained from the participants, and
they received a monetary reimbursement of US$40 for their time and thoughts.

Working in small groups (4 to 5 participants each), the participants were asked
to discuss and diagram the relationship of items within clusters. They were asked to
create a story that would share their ideas about how items within clusters were
related to each other and to prevalence and cessation of intimate partner violence.
At the end of each group discussion, participants presented and explained the
visual diagrams they created to depict how the neighborhood-level characteristics
are associated with one another and with intimate partner violence. For example,
during discussions of the Stabilization Contributors cluster, it became apparent that
the participants regarded high rates of home ownership within a neighborhood as
an important indicator that people in the neighborhood would be likely to be alert,
to take a stand, and to call 911 (Figure 9). A participant described the relationship
depicted in Figure 9 in following way:

Basically homeownership is like the main thing. We broke it down into two parts.
With homeownership, when people own their homes they take a stand and they’re
alert and will call 911 or alert the authorities if they hear or see something. But, you
can also have areas with low homeownership and job availability or not a good job.
And then at home that’s going to cause stress which will contribute to violence.
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Step 6: Utilization of Findings

On the completion of data collection and analysis, the research team reconvened to
discuss how the findings could be used to inform our three original research goals.
Asummary of that discussion is presented below. Additional, more detailed discus-
sion of the research and practice implications is available in the manuscript focused
on the results of our analyses (O’Campo et al., 2005).

Our findings support existing research on neighborhood factors and intimate
partner violence as well as highlight additional factors to be considered in future
studies. For example, existing intimate partner violence neighborhood effects
research has heavily used readily available administrative data, such as that col-
lected from the U.S. Census, to construct neighborhood-level indicators of income,
education, and employment. Results from our research suggest that future research
should consider collecting data to address the important role of the interaction
between neighbors and community members. However, the collection of data on
neighborhood characteristics such as intervention by neighbors in situations of inti-
mate partner violence, alertness and vigilance of neighbors about intimate partner
violence, and communication between neighbors about issues of intimate partner
violence will require creative thinking about how to measure those aspects of inter-
action within neighborhoods. From our research, it is also clear that neighborhood
characteristics differentially influence the outcomes of intimate partner violence
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cessation and intimate partner violence prevalence, severity, and perpetration. Inti-
mate partner violence perpetration and severity share very similar relationships to
neighborhood characteristics, whereas intimate partner violence cessation has
unique associations with neighborhood characteristics. To further our understand-
ing of how neighborhood characteristics influence the whole spectrum of intimate
partner violence experiences, future research must focus on both cessation and per-
petration of intimate partner violence and do so separately. Our findings regarding
the pathways of the relationships between neighborhood context and intimate part-
ner violence experiences provide a starting point for informing the generation of
specific hypotheses about how neighborhoods affect intimate partner violence.

STRENGTHS AND UNIQUE CONTRIBUTIONS
OF CONCEPT MAPPING

Despite sharing methodological limitations commonly associated with other quali-
tative modes of inquiry (e.g., nonrandom sampling, small sample size, labor-
intensive process), concept mapping is a unique qualitative approach with several
strengths and potential contributions to public health research.

Designed to follow a series of structured steps, concept mapping integrates sev-
eral qualitative and quantitative methods into a single process. The use of different
data collection and analysis methods within a structured process permits the explo-
ration of complex ideas during a relatively short time. For example, although the
concept-mapping activities conducted as part of our Community Pathways to
Reducing Interpersonal Violence study focused on the abstract topic of neighbor-
hood context and intimate partner violence, we were able to obtain rich data and
generate detailed, concrete ideas about how neighborhoods affect experiences of
intimate partner violence after approximately 10 hours of data collection and
participant analysis.

The concept-mapping data collection process is unique and draws some of its
strength from the inclusion of both individual and group-oriented activities. Draw-
ing on data collection processes similar to the nominal group technique (Owen,
1993) and the Delphi technique (Owen, 1993), concept mapping starts by generating
specific individually brainstormed items and ultimately reaches group collective
consensus regarding the relationship of those items and their relative importance to
one another. During the initial stages of the data collection process, participants
work independently on several activities, thus avoiding typical group dynamic
problems, such as a single individual’s monopolizing of the discussion or the
increased likelihood of conformity biases. In addition, participants are relieved of
the need to process their perceptions publicly, and they are not required to share
personal experiences.

Another unique feature, and one of the major strengths of concept mapping, is
the inclusion of participants in the interpretation and analyses of maps constructed
during the mapping groups. This is facilitated by the immediate input and analysis
of the pile sort and rating data, which permits a collective group assessment and
discussion of the cluster domains toward the end of the group session. Unlike other
qualitative methods, such as in-depth interviews or focus group discussions, in
which the data are collected and then analyzed later by the researcher, concept-
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mapping participants contribute directly to data analysis, driving much of the dis-
cussion and interpretation of findings; the facilitator’s role is largely to manage the
process. This process ensures that the results directly reflect the thoughts and
perceptions of the participants.

Using qualitative discussion data gathered in the early stages, concept map-
ping provides a means for quantitative analyses of the data to explore similarities of
ideas and produce quantifiable information that is used to enhance qualitative
interpretations. The use of multidimensional scaling to examine similarities of
ideas between participants and hierarchical cluster analysis to create boundaries
around items sharing strong degrees of similarity permits the generation of visual
maps depicting group conceptualizations. This combination of methods provides
structure and lends credibility to the data.

Concept mapping is a substantially stronger methodological approach for
understanding a complex phenomenon than focus groups or in-depth interviews,
and it can be used to enhance and extend such traditional techniques. Unlike meth-
ods that allow the researcher only to identify and explore themes related to a phe-
nomenon, concept mapping also allows analysis of how these themes relate to one
another. Whereas the structure of focus group discussions often results in consen-
sus and discussion regarding a single theme, concept mapping allows for the explo-
ration of multiple themes at the same time and for a better understanding of how
those themes are related to one another. Such data can contribute directly to the
development of testable research hypotheses and building of theory.

Visual displays of the associations between multiple themes and ideas are a
particular strength of concept mapping. The concept maps can be understood easily
and are useful for displaying the group findings. Results from the rating activities
can also be displayed visually to illustrate which factors are perceived by the group
to be more important or relevant to the area of interest.

DIFFICULTIES AND CHALLENGES OF CONCEPT MAPPING

Concept mapping is a method that suffers from a couple of select limitations worth
addressing. The primary difficulty in the use of this method is that is can be resource
intensive. The purchase of licenses to use specialized software and the use of com-
puters to input, run, and display the analyses can be costly. The conduct of the
groups, and entry and analysis of the data require trained personnel equipped with
necessary specialized skills. Ideally, the group facilitators should have experience
managing group dynamics and assisting with the flow of data activities and related
discussion. In addition, given the simultaneous data entry and analysis that occurs
during the representation step, personnel responsible for operating the Concept
Systems software must be practiced at quickly and efficiently entering and analyz-
ing the data. The logistics of finding a suitable location and the technology neces-
sary for projecting the visual results so that the participants can offer input is
another challenge. In resource-poor settings, the use of the method might be
limited.

Because concept mapping entails a stepwise process that builds on prior activi-
ties, involving the same participants in subsequent activities facilitates the explora-
tion of complex topics, encourages the establishment of positive group dynamics,
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and contributes to the collection of rich in-depth data. Adownside of having partici-
pants spend so much time in such research activities is the challenge of participant
burden. For example, in our research example provided above, participants spent
close to 10 hours sharing their thoughts and conducting sorting-and-rating activi-
ties. However, planned breaks and provision of drinks, food, and monetary com-
pensatory measures can ease participant burden. In fact, in our research, we found
little evidence of participant burden. A majority of the participants talked about
how much they enjoyed getting together to express their thoughts and even stated
their interest in participating in similar future study activities.

The final challenges associated with the method have to do with the interpreta-
tion of results. Although the concept-mapping results highlight the similarities
between and clustering of items, a limitation of the approach is the inability to
describe or explore the relationships between clusters. Another challenge has to do
with caution that researchers must heed when examining the quantitative output
results. For example, when examining the average rating score assigned to each
item, it is the item score relative to the other item ratings that is important, not the
absolute number. Researchers less familiar with qualitative research might be
tempted to assign inappropriate values to the quantitative data produced during
concept mapping.

CONCLUSIONS

Concept mapping is a participatory research tool useful for exploring and under-
standing complex phenomena. Its application of quantitative analytic approaches
to qualitative data produces visual representations of the relationship between
ideas, which provide unique insight into group thought and perspectives. Our
application of concept mapping serves as a good example of how results from such
explorations can be used by public health researchers to generate research
hypotheses and develop theory.
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