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Objective: After arguing that most community-based organizations
(CBOs) function as complex adaptive systems, this white paper
describes the evaluation goals, questions, indicators, and methods most
important at different stages of community-based health information
outreach.

Main Points: This paper presents the basic characteristics of complex
adaptive systems and argues that the typical CBO can be considered
this type of system. It then presents evaluation as a tool for helping
outreach teams adapt their outreach efforts to the CBO environment
and thus maximize success. Finally, it describes the goals, questions,
indicators, and methods most important or helpful at each stage of
evaluation (community assessment, needs assessment and planning,
process evaluation, and outcomes assessment).

Literature: Literature from complex adaptive systems as applied to
health care, business, and evaluation settings is presented. Evaluation
models and applications, particularly those based on participatory
approaches, are presented as methods for maximizing the effectiveness
of evaluation in dynamic CBO environments.

Conclusion: If one accepts that CBOs function as complex adaptive
systems—characterized by dynamic relationships among many agents,
influences, and forces—then effective evaluation at the stages of
community assessment, needs assessment and planning, process
evaluation, and outcomes assessment is critical to outreach success.

For several months, an outreach team from a South
Texas medical school library carefully planned a com-
munity outreach training session and focus group to
be held at a community center serving a low-income
Hispanic colonia (community) in the Lower Rio Grande
Valley. The outreach team developed relationships
with community center staff and engaged their assis-
tance in the planning. The team offered preliminary
training to residents of the community, generating en-
thusiasm and engaging some of them as outreach part-
ners. These partners, in turn, personally invited other
community members to the training session and focus

* The outreach projects discussed in this paper were carried out in
2001–2003 and were funded by the National Library of Medicine
under contract (#NO-1-LM-1-3515) with the Houston Academy of
Medicine-Texas Medical Center Library.
† This paper is based on a presentation at the ‘‘Symposium on Com-
munity-based Health Information Outreach’’; National Library of
Medicine, Bethesda, Maryland; December 3, 2004.

group. The team purchased gift cards from a local gro-
cery store as incentives to attract participants and
hired an experienced focus group facilitator from
South Texas to conduct the session in Spanish.

The final session was scheduled for ten o’clock on a
weekday morning in mid-March. When the outreach
team arrived at the site, community center staff
warned that attendance probably would be very low
because of bad weather: the temperature had dipped
to thirty-seven degrees. Outreach team members, par-
ticularly those who had grown up in middle-class
neighborhoods in northern climates, could not imag-
ine how plans could fall apart over such weather—a
dry day, with temperatures above freezing. However,
the community staff predictions were accurate. Per-
haps because the families lacked adequate clothing or
household heat, this weather was bad enough to keep
the children home from school and mothers from at-
tending the training session. It was, in fact, a slow day
for outreach.
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Most would call this an example of Murphy’s Law:
what can go wrong, will go wrong. It also demonstrated
the unpredictable nature of the environments of com-
munity-based organizations (CBOs). Funding sources
come and go. The turnover of low-paid and volunteer
workers tends to be high. Changing politics lead to
changing priorities. The involvement of and relation-
ship between stakeholders can make decisions and
progress difficult. For instance, Scherrer outlined the
challenges faced in an environmental public health
outreach project in Chicago: lack of institutional sup-
port of Internet technology, participants unwilling to
show lack of knowledge until they knew and devel-
oped trust in the outreach coordinator, difficulty in
building cooperative relationships among volunteers,
and unique culture of each organization [1].

Such challenges make outreach, as well as evalua-
tion, quite difficult. Evaluation methodologies touted
as yielding the most credible findings rely on outreach
activities that progress in a predictable, linear fashion,
with carefully executed interventions (independent
variables), explicitly defined outcomes (dependent var-
iables), and tightly controlled extraneous variables.
Many consider experimental and quasi-experimental
research methodologies, control groups, randomized
samples, and standard experience across groups nec-
essary elements of good research design, yet a typical
CBO outreach project seldom can meet all or any of
the ideal research conditions. Furthermore, the focused
nature of such methods often misses some of the un-
expected positive outcomes. On the other hand, when
positive results are not obtained, such methods seldom
help explain why.

The first step in conducting better evaluations of
CBO-based information outreach is to understand and
accept the nature of the environment in which out-
reach activities are conducted. This paper presents the
basic characteristics of complex adaptive systems, a
concept rooted in complexity theory, and argues that
most CBOs can be considered complex adaptive sys-
tems. It then argues that evaluation is a tool for help-
ing teams adapt their outreach to the system and thus
to maximize their success. Finally, it describes the
goals, questions, indicators, and methods that may
prove most helpful at each stage of evaluation: com-
munity assessment, needs assessment and planning,
process or formative evaluation, and outcomes evalu-
ation.

BACKGROUND

The impetus for this paper came from the author’s ex-
periences as an evaluation specialist with the library
outreach staff at the University of Texas Health Science
Center at San Antonio (UTHSCSA) Libraries located
in San Antonio and Harlingen, Texas, on the Texas
Lower Rio Grande Valley Health Information Hispanic
Outreach (HI HO) Project [2, 3]. In September 2001,
the UTHSCSA Library received a contract from the
National Library of Medicine (NLM) to develop an
outreach program in the medically underserved Lower

Rio Grande Valley. NLM was particularly interested in
outreach to communities in the valley because it was
about to launch a new version of MedlinePlus, featur-
ing Spanish-language consumer health care informa-
tion. The Lower Rio Grande Valley, with its high pro-
portion of Spanish or bilingual residents, seemed an
ideal community of users for MedlinePlus en español
[2, 3].

The outreach team, consisting of UTHSCSA librar-
ians and an evaluation specialist, conducted an exten-
sive community assessment of the Lower Rio Grande
Valley community and settled on four sites for con-
ducting outreach: a health careers high school, the
community center mentioned above, and two medical
clinics with a patient base of primarily low-income
Hispanic families. At the high school, the team devel-
oped a peer tutor program in partnership with the
school library, with four students as the primary train-
ers of MedlinePlus. At the clinics, we targeted our out-
reach efforts toward diabetes educators, assuming that
they would use the databases to access health infor-
mation about diabetes as part of their instructional re-
sponsibilities, particularly for their Spanish-speaking
clients. Our key partners at the community center were
promotoras, residents of the community (all women in
this case) who had received training about local health
and social services. The promotoras are the point per-
sons in their community for helping residents get as-
sistance and information. The promotoras in this out-
reach project had been trained through the Texas
A&M University Center for Housing and Urban De-
velopment (TAMU-CHUD), which coordinates the
promotora program as part of a broader colonia devel-
opment effort along the Texas-Mexico border. The out-
reach staff used four criteria to evaluate outreach suc-
cess: (a) members of the community who served at
each site spontaneously used MedlinePlus either for
work or for personal use; (b) people who participated
in CBO activities used MedlinePlus in the absence of
members of the library outreach team; (c) CBO partic-
ipants who became our key contacts, like promotoras
and peer tutors, generated ideas for introducing
MedlinePlus into their organization or ideas for teach-
ing more members of the community to use the da-
tabase; and (d) key contacts at the sites reported that
they were teaching others to use MedlinePlus. Using
these criteria, the outreach team judged two of the
sites (the high school and the community center) as
highly successful but saw the other two sites as less
successful.

We have since received funding to expand our out-
reach efforts. In 2003, we received NLM contract mon-
ies to extend our work with Hispanic communities like
Cameron Park in the Texas-Mexico border areas of
Harlingen-Brownsville, Laredo, and El Paso. In Sep-
tember 2004, new NLM-funded projects were
launched to extend the high school outreach project to
other Texas schools in the Lower Rio Grande Valley,
San Antonio, and Laredo. We learned fundamental les-
sons on our first project that have guided our current
project evaluations. These lessons helped us improve
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our community and needs assessment, process and
formative evaluation, and outcomes assessment. We
have gotten better at outreach, in part because we have
learned to adapt to the complex environments of our
CBOs using evaluation methods.

COMMUNITY-BASED ORGANIZATIONS (CBOS)
AS COMPLEX ADAPTIVE SYSTEMS

The concept of complex adaptive systems—which
comes from a body of literature known as complexity
science, chaos theory, or network science—is being ap-
plied in areas of study as diverse as physics, engi-
neering, terrorist network activity, and the spread of
infectious diseases [4]. The concept of complex adap-
tive systems has become increasingly popular in the
organizational literature as a basis for understanding,
coping with, and succeeding in the chaos of business
environments [5–7]. In health care, complex adaptive
system theory has been applied to describe patterns of
behavior in clinical practices [8, 9]. The literature gen-
erally describes the following key traits of complex
adaptive systems.
n Complex adaptive systems feature an entangled web of
relationships among many agents and forces, both internal
and external. These influences cause constant change, ad-
aptation, and evolution of the system in an unpredictable,
nonlinear manner. This interconnectedness of the ele-
ments in the system can lead to unpredictable reac-
tions systemwide, with small events sometimes having
big impacts, while large, planned efforts may have lit-
tle effect at all.
n Complex adaptive systems are self-organizing. Patterns
of behavior are not created from top-down policy.
They emerge through a complicated system of rela-
tionships, influences, and feedback loops inside and
outside the system. Thus, change in a system cannot
be forced; it must be shaped.
n Complex adaptive systems do not move predictably toward
an end goal. Timelines for outreach activities must be
flexible, because bursts of activity around a given pro-
ject may be followed by periods of dormancy. Unex-
pected developments can either enhance or thwart
plans. In fact, the evolutionary nature of a complex
adaptive system means that there is no end goal. What
progress may have been accomplished in a given out-
reach project may disintegrate rapidly as conditions
change.
n Communication is heaviest at the boundaries of a system.
Boundaries exist between two different parts of a sys-
tem that must adjust to and with each another. For ex-
ample, in our community center projects, boundaries
existed between community center staff hired by coun-
ties, the promotoras, and TAMU-CHUD coordinating
staff. Boundaries are not good or bad; they are simply
parts of the system that generate communication. For
this reason, they often are an excellent source of infor-
mation about where outreach activities might be effec-
tive in the system.
n Systemwide patterns of behaviors can be observed. A par-
adox of complex adaptive systems is that, while they

can be dynamic and changeable, they also can dem-
onstrate systemwide patterns of behavior, generated
by variables known as attractors, which will be re-
peated at many levels of the system and can be diffi-
cult to alter. Attractors may be written organizational
priorities, seasonal events like year-end fiscal budgets,
or more erratic variables like the day-to-day needs of
the clients served by a CBO. Outreach staff are likely
to design effective outreach projects if they can rec-
ognize the recurring patterns and work with them.
n Feedback loops are the mechanisms for change in a sys-
tem. Feedback loops carry information, material, and
energy among agents in the system. If feedback loops
are well designed, they facilitate change and adapta-
tion of the system.
n Patterns of behavior may repeat themselves at different lev-
els of a system and across systems. In a complex adaptive
system, different attractors stimulate similar responses
and those responses will be observed at different levels
and parts of the system. These patterns are known as
fractals [10]. While behavior is never exactly the same,
similarities will occur across parts of the system,
across systems, and across time.

DIFFUSION OF INNOVATION: A USEFUL
FRACTAL

While complex adaptive systems are characterized by
their uniqueness, dynamism, and changing nature,
fractals emphasize similarities in system behaviors
that can be observed and used. Because these patterns
exist, published reports of outreach projects become
crucial to all who are trying to conduct similar out-
reach projects, because they may provide useful back-
ground information for project planning.

While fractals will be somewhat system specific, the
well-documented diffusion of innovation theory de-
scribes one practical fractal observed when commu-
nities adopt new innovations. This fractal can be very
useful for health information outreach [11]. (See Bur-
roughs and Wood for a discussion of applying diffu-
sion of innovation and other social theories to outreach
planning [12].) Charles and Henner [13] give an ex-
ample of how a project used this theory as the basis
of a training program to enhance health professionals’
use of Internet health resources. The project recruited
and trained innovators in the use of Internet resources,
treating them as potential change agents for how other
health professionals in the state would eventually ac-
cess public health information.

In our four sites, diffusion of innovation did a re-
markably good job of describing the patterns of adop-
tion of MedlinePlus or lack thereof. Table 1 compares
the key features influencing diffusion of innovation at
our four sites. For example, at our high school site, our
innovators were school librarians and students, be-
cause the relative advantage of MedlinePlus was superior
to other search methods, they used to access health
information (e.g., Google, print resources). Complexity
was low because the stakeholders had Internet expe-
rience, and compatibility was high, because they often
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Table 1
A comparison of community-based organization (CBO) sites’ readiness for MedlinePlus using diffusion of innovation criteria

Criterion High school Community center Clinics

Innovators (first wave of users to adopt an innovation) Identified Identified Not successfully identified
Relative advantage of online resources Superior Superior Less convenient
Complexity of using online resources Low High High
Compatibility of using online resources with other values, habits, needs,

and experiences
High Moderately low Low

Trialability of online resources for experimentation before commitment to
adopt

High Moderate Low

Observability of resources to provide tangible results High High Low

searched the Internet for information as part of their
day-to-day activities. They had good opportunity to
work with MedlinePlus (trialability) because of the
technology available in the school, and, once they re-
alized teachers would accept MedlinePlus materials for
research projects, both librarians and students ob-
served rewards (locating acceptable information quick-
ly either for school clients or for research).

Diffusion of innovation also explains the community
center promotoras’ interest in MedlinePlus. First, they
had no other convenient access to health information
(relative advantage). Their role was to provide individ-
ualized assistance to community residents, so access
to such an expansive health database was compatible
with their values, needs, and habits. They saw tangible
rewards when using MedlinePlus (observability) in that
they could quickly provide help for residents’ health
concerns and sometimes relieve residents’ anxiety.
However, two barriers made our work with the prom-
otoras more challenging than our work with students.
First, the trialability was lower at the community cen-
ter, because Internet access was unreliable. This prob-
lem was resolved later in the project when promotoras
secured laptops and Internet wireless cards through a
grant. Second, the complexity of Internet usage was
higher for promotoras than students because promotoras
had less experience with computers.

Analysis of our evaluation data at the end of the
project indicated that our clinic sites were at different
levels of ‘‘readiness’’ for introduction of MedlinePlus.
The diabetes educators, whom we thought would be
innovators, actually showed little motivation to learn
MedlinePlus or show it to patients. They did not ap-
pear to see a relative advantage of MedlinePlus over
the educational materials they already possessed. Nei-
ther diabetes educator at either clinic seemed comfort-
able with computers nor used computers or the Inter-
net, so the process of using MedlinePlus was incom-
patible with their habits and complex for them to un-
derstand. While they had access to computers at the
clinics to try out the online resources, their lack of
comfort with computers made them unlikely to ex-
plore the database. They saw no visible rewards for
using the Website. In fact, their own lack of computer
experience and comfort and their perception that their
patients would share their reticence made them believe
the online resources had greater cost than benefit.
Consequently, MedlinePlus never ‘‘diffused’’ exten-

sively into these particular clinics during the project
time frame.

We learned that diffusion of innovation was so de-
scriptive of the patterns of adoption at our sites, we
needed to use it to get a better understanding of com-
munities’ readiness for innovation before starting other
outreach projects. We designed the guide shown in the
appendix to help us with community assessment in
other projects.

CBOS AND PROGRAM EVALUATION

If one assumes that CBOs often have characteristics of
complex adaptive systems, evaluation methods for as-
sessing the complex environments of community-
based organizations must be efficient and effective.
They must be useful to those implementing the out-
reach program and flexible enough to adapt to the
changing CBO environment. The methods must be
participatory so that local stakeholders can help inte-
grate outreach efforts into their organizations. Finally,
evaluation must answer the questions and goals spe-
cific to each of the four stages of evaluation: commu-
nity assessment, planning and needs assessment, pro-
cess evaluation, and outcomes evaluation.

Community assessment

If CBOs often function as complex adaptive systems,
then the community assessment stage is critical. Table
2 presents the key questions to be addressed during
community assessment and methods for doing so. Par-
ticipatory methodologies are essential because stake-
holders from different parts of the system are brought
into the discussion. Rapid rural appraisal (RRA, also
known as rapid appraisal) comprises flexible, inexpen-
sive methods that provide a great deal of information
about a community (see the USAID’s publication Con-
ducting a Participatory Evaluation for descriptions of rap-
id appraisal methods [14]). RRA has been used effec-
tively in situations where collection of quantitative
data leads to missing or unreliable data [15]. While the
methods vary, they commonly involve unstructured
interviews with key informants representing various
stakeholder groups.

Because of the quick, loosely controlled procedures,
rapid appraisals may lack credibility in some research
and evaluation circles. However, a study comparing
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Table 2
Evaluation during community assessment

Goals Methods Questions to ask or observations to make

Identify innovators and opinion leaders Present the innovation and in-
terview stakeholders either in-
dividually or in focus groups

Who suggests ways to apply the innovation to personal concerns or pro-
fessional responsibilities?

Assess boundaries: how well do dif-
ferent parts of the system coordi-
nate and where does communica-
tion or function breakdown?

Who talks about how the innovation will benefit the overall community?

Identify important stakeholder groups What are the issues among different stakeholder groups (i.e., at the
boundaries)? Can the innovation resolve those issues? Will the issue af-
fect how your outreach is conducted?

Assess environmental ‘‘readiness’’ Whom do the innovators and opinion leaders see as key groups that will
benefit from the innovation? How do they propose that it be used?

How ‘‘ready’’ is the community to learn about the innovation?

the accuracy of rapid appraisal with conventional sur-
veys in identifying people with disabilities in a South
Indian community showed that both approaches were
equally accurate in identifying community members
with disabilities [16]. RRA, however, provided a more
descriptive view of how community members talk and
think about disability. RRA also permitted the re-
searchers to educate the respondents throughout the
data collection process.

For evaluation projects oriented toward introducing
innovations into communities, community assessment
must be designed to identify the innovators in the
community and their relationship to others. The prom-
otoras, for instance, immediately saw the potential for
MedlinePlus to help them meet a need. Before learning
how to access MedlinePlus, the promotoras had limited
resources for helping residents who came to them with
health problems. Their options before MedlinePlus
training were to make appointments for community
residents at clinics or to contact a local agency in
search of printed information. MedlinePlus gave them
immediate access to information for community resi-
dents with health care concerns.

Evaluation also must be designed to bring stake-
holders from different parts of the system together, so
that interaction of CBO community members across
boundaries can be observed. As mentioned above,
boundaries separate different parts of a system, and
communication occurs across boundaries to help co-
ordinate the system. Thus, group discussion formats
are also likely to identify stresses, tensions, and prob-
lems that the innovation can relieve. For instance, a
boundary existed between students and teachers at our
high school site. Students preferred the convenience of
accessing information through the Internet, but teach-
ers did not trust Internet sources and feared that stu-
dents could more easily plagiarize online materials
than printed ones. This tension, though subtle, was ob-
served through teacher and student focus groups.
Thus, we knew our training would be most rapidly
adopted by students, but we would have to train, and
reassure, teachers to realize the potential of
MedlinePlus in the school community.

It is also important to assess the readiness of stake-
holders and of the CBO itself in terms of the charac-

teristics that facilitate diffusion of innovation into com-
munities. As we planned outreach, we considered
MedlinePlus as a tool primarily for CBO staff and their
clients to gather information. Given that, we needed to
know how they currently get information and if
MedlinePlus offers advantages over their usual strat-
egies. With the trialability dimension, we had to be
sure that, once we demonstrated MedlinePlus or
trained people in its use, they had access to technology
that would allow them to use their new skills and
knowledge. We struggled with connectivity problems
at our community center (both from the HI HO project
and subsequent projects), especially after the state
eliminated the technology infrastructure funds that
had provided computer technology and online access
for many CBOs. At the clinics, computers were avail-
able but were not on the desk tops of all staff members
until later in the project.

Finally, we needed to understand how, and how
quickly, people we trained might be able to describe
the rewards of using the innovation. In early demon-
strations at our sites, the high school and community
center groups immediately talked about how
MedlinePlus would help their organizations. At the
clinics, staff were less able to imagine ways that
MedlinePlus would help them with their responsibil-
ities toward patients. They were quite willing to allow
us to work directly with patients in their waiting
rooms, but they believed their patients would need ex-
tensive assistance in using computers and they did not
feel they had the staff to provide that support. In other
words, the staff did not see immediate observable re-
wards in adopting the use of MedlinePlus. Conse-
quently, MedlinePlus was never integrated into the
clinics as it was at the school and community center
sites.

Because our funding for outreach is limited, we
must choose our sites wisely. We believe our most cost-
effective outreach will occur at sites where we suc-
cessfully locate community partners (innovators) who
will pass along their knowledge to others in the com-
munity or help others access online resources. Our
standard method now for assessing the community is
first to meet the people who run the organizations and
then ask them to assemble people they think would be
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Table 3
Evaluation during needs assessment and planning

Goals Methods Products

Determine community needs as
seen by stakeholders

Development of logic models Stakeholders and outreach staff together will develop a logic model showing
the connection between resources, activities, outputs, and outcomes related
to the outreach efforts

Assess shortcomings or tensions
within the system to see if the
innovation can resolve or reduce
those problems

Empowerment evaluation methods Stakeholders and outreach staff will identify their criteria for evaluating success
of their program and will identify the community’s baseline standing in terms
of meeting those goals

interested in a short MedlinePlus training. We offer
demonstrations to different groups, asking questions
of participants and carefully observing their reactions
and enthusiasm. By developing a community profile
using the guide, we can assess the readiness of the
CBO to introduce MedlinePlus into the community it
serves. We ask those attending the demonstrations to
identify the ongoing activities of the organization
where training sessions or one-to-one help can be pre-
sented. This methodology helps us discern the inno-
vators, who will become our partners in presenting
MedlinePlus to the community. If those attending our
demonstration show little interest in becoming active
partners in outreach, we are reluctant to use that CBO
as a site because we believe the community members
are not yet ready to learn about and integrate the in-
novation.

Needs assessment and planning

We have learned that our outreach efforts will work
much better if the community members tell us how we
can meet their needs. Table 3 shows the goals of needs
assessment and planning, along with the methods for
conducting this stage of evaluation. Ideally, we would
use participatory approaches in the needs assessment
and planning stages of outreach (see, for instance, the
guide presented at the W. K. Kellogg Foundation Web-
site [17] or Fetterman’s empowerment evaluation mod-
el [18]). For either of these methods, stakeholders as a
group set objectives, determine criteria for success,
and, in the case of empowerment evaluation, deter-
mine how to evaluate it.

In real life, participatory methods like this take a lot
of organization and are difficult to sustain over time.
So we use rudimentary versions of these techniques
that take less time from community members. We al-
ways try to schedule discussion sessions at our initial
demonstrations, asking questions like ‘‘How can this
product help the residents?’’ ‘‘What classes are you
currently teaching that could incorporate this tool?’’ or
‘‘How would you know whether or not the community
was benefiting from this product?’’ We then organize
the plan based on their comments. The community as-
sessment guide (Appendix) is useful during the needs
assessment and planning phase as well.

We also ask community members how they will
know that MedlinePlus has helped the participants in
the community or organization. This question is de-
signed to help us identify indicators and methods for

outcome evaluation that our stakeholders will find
credible.

Process evaluation

Stakeholders’ initial enthusiasm for MedlinePlus is not
sufficient to ensure project success. Outreach teams
need to have methods for monitoring the changing en-
vironment of CBOs so they can adapt their plan as
needed. For instance, just as our outreach staff had de-
veloped a functional schedule for one-to-one outreach
activities with patients in one of the clinic waiting
rooms, the clinic suddenly introduced a new computer
system into its previously low-tech environment and
shut down for weeks to train staff. We needed to adapt
to incorporate this sudden change in plan. Table 4
identifies the goals and methods for process evalua-
tion.

In monitoring our CBO environments, we kept rec-
ords of contacts and attendance at different sites.
Along with recording numbers of interactions that our
outreach team had with participants during each visit,
our outreach staff also recorded descriptions of partic-
ipants’ reactions to MedlinePlus. This allowed us to
assess psychological barriers patients had toward the
Internet and computers.

Our other key monitoring methods included site
visits and interviewing. The evaluator interviewed
members of stakeholder groups as well as members of
the outreach team frequently and informally. The
monitoring interviews sought to answer two basic
questions: ‘‘How are you and the community using
MedlinePlus?’’ and ‘‘What barriers are you facing
when trying to use it or teach it?’’ This method, for
instance, revealed the difficulty the promotoras had in
finding the ‘‘en español’’ button on the monitor screen.
The outreach librarian also learned that one promotora
did not have a concept of portals. Once the promotora
left the MedlinePlus Website to go to another site, she
did not know how to navigate back to MedlinePlus, so
she would turn off the computer and start over again.

The important point here is that the whole outreach
staff was instrumental in collecting information to
help monitor and document progress and barriers.
The key was to give them two simple evaluation ques-
tions to monitor the site: ‘‘How are the stakeholders
using MedlinePlus?’’ and ‘‘What barriers are getting
in the way of our outreach efforts?’’ They then kept
journals of their contacts with stakeholders to capture
information regarding these two questions. If outreach
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Table 4
Process evaluation

Goals Methods Issues to address

Determine if the innovation is being adopted
within the system

Collection of usage data (e.g., Web traffic re-
ports, activity reports, attendance counts
from training sessions, staff journals of out-
reach events, or contacts at outreach sites)

Lack of activity on Web traffic reports

Observe if those trained are starting to train
others or help others

Reports from or interviews with innovators and
early adopters

Low attendance counts

Outreach staff accounts showing resistance from
outreach recipients, barriers, etc.

Reports from innovators and adopters about what
is working and what is not with outreach

Determine the barriers that have arisen, the
consequences for outreach plans, and the
revisions that may be necessary

Revisit and revise logic model, preferably with
stakeholders

Incorrect assumptions or environmental barriers
that require changes in activities, outputs, or
expected outcomes

Revisit criteria for success and assess the
community at midpoint

Lack of progress in the stakeholders’ perceptions
of goal attainment

staff have very simple evaluation goals and ways to
record their observations, the collection of formative
information can become second nature to them. In
turn, they will discover subtle barriers that can be
fixed with minimal training or assistance.

In hindsight, we did a much better job of monitoring
our high-yield pilot projects (the high school and the
community center) than our low-yield ones (the clin-
ics). We naturally were attracted to the sites where we
observed enthusiasm for our product. However, on our
final interviews at the clinics, we discovered some un-
expected innovators who had been present at our dem-
onstrations and had picked up some MedlinePlus
search skills. They reported using MedlinePlus to re-
search personal health concerns. If we had identified
these innovators earlier, our success at these sites
might have been enhanced.

Outcomes assessment

Outcomes assessment can be one of the most chal-
lenging aspects of outreach. Many evaluation methods
are directed toward tracking changes in individual
participants. We faced two major problems with this
approach. First, we provided very individualized as-
sistance to participants, so outcomes are unique to
each person and, therefore, difficult to quantify com-
pared to settings where learning outcomes are stan-
dardized across trainees. Second, our contacts with
CBO clients or community residents are often tran-
sient, such as brief interactions at health fairs or a one-
time session during a community center visit. Locating
participants for follow-up surveys can be almost im-
possible. Therefore, monitoring changes in individual
outreach clients may not be the best way to document
success.

In complex adaptive systems, an analysis of system
changes may yield a better understanding of outreach
outcomes. A combination of quantitative and qualita-
tive methods will yield the most complete picture of
change in the system. The quantitative methods are
necessary to see the extent the innovation has affected
the system. The open-ended nature of qualitative
methods is likely to uncover unexpected outcomes,

both positive and negative, that are typical in complex
adaptive systems.

Unfortunately, the detail in qualitative methods can
quickly become overwhelming. To simplify analysis,
qualitative methods can be semi-structured. An excel-
lent method is the story-based approach, where stake-
holders are asked what important changes have come
about because of their knowledge and use of the in-
novation [19]. Figure 1 illustrates a tool we designed
to help promotoras at our community centers record
how they helped residents and the results of such ef-
forts. However, it is best to supplement the story-based
approach with other methods (focus groups, key in-
formant interviews, usage data, surveys) to validate
findings. For example, we interviewed the promotoras
monthly to get more stories, got updates on the resi-
dents they wrote about, and listened to their advice
about how to increase usage of MedlinePlus in the
community.

Listed below are some broad questions that outcome
methods could answer using examples from our story
sheets, surveys, and key informant interviews.
n Is the library resource being adopted by the CBO? Ex-
ample: Cameron Park promotoras reported that resi-
dents come to their homes day and night to access
MedlinePlus health information. Example: A promotora
who works with a senior program used MedlinePlus
to help seniors develop questions to ask doctors when
they go to appointments.
n Has introduction of the innovation helped the community
empower the community members? In the health promo-
tion literature, empowerment is related to increasing the
control of individuals over their own lives. Community-
based organizations can empower people by providing
means that can help them make better decisions, criti-
cally assess their health situations, and strengthen re-
lationships with other individuals and organizations in
the community that can benefit them [20]. Example:
Promotoras were particularly happy to have access to
drug information in Spanish to help residents better un-
derstand side effects, safety for use with children, dos-
age schedules, and other prescription-related issues. Ex-
ample: One grandmother at a training session re-
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Figure 1
‘‘Story sheet’’: a simple method for collecting ongoing stories of how outreach efforts may be affecting the community

searched information about juvenile diabetes so she
could care for her granddaughter; she then printed in-
formation for the child’s parents and her other grand-
parents, all of whom also cared for the child.
n Did usage of the innovation spread beyond the target
group? Example: High school students used
MedlinePlus to access health information for them-
selves and their friends and family almost as often as

they used it to do research for school projects. Exam-
ple: Promotoras directed us to other community leaders
who often assisted people in the community, such as
local church leaders. One of our librarians helped a
church leader put together MedlinePlus information
for a church-based meeting.
n Does the system incorporate the innovation as the orga-
nization changes and evolves? Example: When Texas
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Table 5
Evaluation of system-based outcomes

Outcome Indicators (methods in parentheses)

Has the resource or innovation been adopted by
the system?

● Increased hits on innovation Website from baseline or over time (Web traffic software)
● Substantial attendance rates at presentations (attendance sheets)
● Reports of trained stakeholders using the resources (follow-up surveys, focus groups, key in-

formant interviews)
● Reports of outreach staff assisting stakeholders at outreach sites, with increased contact over

time (journal entries, logs)
Has introduction of your innovation helped the

community empower stakeholders?
● Key participants report helping community members to use the resource to
— make health decisions
— understand the physicians’ directions and question their recommendations
— assess their health problems, health behaviors, and treatments
— understand their or family members’ health conditions and manage family health concerns

(journals, weekly ‘‘stories,’’ key informant interviews)
Did usage of the innovation spread beyond the tar-

get group?
● Reports from innovators of teaching others in the community about the resource (key infor-

mant interviews or focus groups)
● Continued requests for training for new stakeholder groups (key informant interviews, request

logs)
● Increasing numbers of examples of how innovation has been applied in the community (key

informant interviews, logs from innovators or other stakeholder groups)
Does the system incorporate the innovation as the

organization changes and evolves?
● Stories of changes in the organizational priorities, mission, activities, and ways the innovation

was incorporated into the change (key informant interviews)
Has any part of the system changed because of

the innovation?
● Stories from community members about
— unexpected positive outcomes
— changes in the community roles of stakeholders
— stories of how the system’s goals, actions, or priorities have changed because of the inno-

vation (key informant interviews, focus groups)

A&M staff was able to secure laptops and wireless
Internet cards for promotoras, our Cameron Park prom-
otoras began helping people get MedlinePlus materials
right at home. Example: The peer tutor program at the
high school is self-sustaining. The high school librari-
ans run the program and, in its third year, increased
the number of peer tutors.
n Has any part of the system changed because of the in-
novation? Example: Introduction of MedlinePlus into
the high school changed the way teachers taught. Stu-
dents started doing research their freshman year, rath-
er than in their junior year. Also, the librarians’ role at
the school changed: rather than providing mostly tech-
nical support to student and staff, they became active
members of curriculum teams, sometimes providing
leadership in curriculum matters. Example: The prom-
otoras have found that MedlinePlus not only provides
immediate access to health information, but can be
used as a triage tool. It helps them figure out who
needs more immediate help in getting a doctor’s ap-
pointment and who might be able to resolve his or her
health complaint with an over-the-counter treatment.

Table 5 lists the outcomes presented above, indica-
tors that would relate to these outcomes, and methods
for collecting outcome data.

CONCLUSION

If one accepts that CBOs are complex adaptive sys-
tems, evaluation becomes an important guidance de-
vice. Methods that combine the efficiency of quantita-
tive methods with the sensitivity of qualitative ap-
proaches are necessary to track unexpected changes
and outcomes.

The evaluation approaches described in this paper
are based on principles described in Eoyang and Ber-

kas [7] for conducting evaluations in a complex adap-
tive system. They wrote that evaluation must (a) iden-
tify cause-and-effect relationships but track changes
over time in such causal relationships; (b) evaluate and
redesign the activities frequently (with stakeholder
participation); (c) design simple evaluation procedures
to inform action, communicate findings that people
care about, and focus on ‘‘differences that make a dif-
ference’’; and (d) monitor and use feedback loops to
funnel evaluation findings to those in the system. The
approaches discussed here also follow some of the
principles of Patton’s utilization-focused evaluation ap-
proach, which emphasizes data that is of immediate
value to those implementing a program, generates
feedback and discussion between implementers and
consumers of the outreach project, and allows for con-
stant refinement and revision of plans to meet the
needs of those in the system [21].

When resources permit, evaluators are invaluable as
team members. They can keep the evaluation methods
on track and help outreach team members and CBO
stakeholders understand and apply the evaluation
findings. Their involvement throughout the project can
integrate evaluation methods into the outreach project,
increasing the team’s ability to collect meaningful data
and analyze it for program improvement.

Finally, if the focus is only on changes in individual
participants without looking at system-level changes,
dramatic effects may be missed. Any given individual
may not show dramatic change, but, looking more
broadly, dramatic results may be seen. Very sophisti-
cated quantitative analyses (based on time series anal-
ysis) can be employed to show patterns of change.
However, these methods can be expensive and tech-
nologically sophisticated, so they may not be feasible
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for typical health information outreach budgets. How-
ever, if the general goal is to understand the patterns
of behavior in a system and adapt outreach activities
to the system, the less precise measures presented here
are likely to be adequate.

In fact, such methods are essential for success in the
CBO environment. As portrayed here, evaluation is no
longer just a requirement by external funding agencies
to gauge the effectiveness of an information outreach
project. Rather, evaluation is a necessary tool for pro-
viding effective outreach in the dynamic environments
of community-based organizations.
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APPENDIX

Community assessment question guide

The following guide presents the type of information
the outreach team should gather when doing com-
munity assessment of potential outreach sites. This in-
formation can be gathered through a variety of meth-
ods, including surveys, interviews, focus groups, tours
of community-based organization (CBO) sites, sur-
veys, and review of organizational records.
1. Who are the primary contacts at the community
center?
2. Describe the environment, i.e., anything that may
affect the project. Anything that captures your atten-
tion should be noted.
3. Innovators and early adopters
n Who in the community has the most interest in
computers?
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n Who seems to be responsible for getting health care
information to community members?
4. Relative advantage:
n How are the innovators and early adopters getting
health information now? Will MedlinePlus be easier or
harder to use than their current approaches?
n How are other community members getting health
information?
5. Complexity:
n What groups in the community have experience us-
ing the Internet?
n What groups will have a difficult time using the
computer or the Internet
6. Compatibility:
n What groups in the community are now learning to
use the computer?
n Who in the community is involved in getting health
information for family and other community mem-
bers?

n How do people feel about the health care informa-
tion available to them?
7. Trialability:
n Where can residents get computer access?
n Describe the community’s public technology re-
sources: number of stations, hours of access, reliability
of Internet service.
n Is any type of training or assistance available to res-
idents who want to learn to use the computers?
n Are there any activities or classes in which outreach
librarians can demonstrate or teach health information
databases?
8. Observability:
n What frustrates community members about getting
health care information for themselves, family, or com-
munity?
n After examining the health information databases
we demonstrated, how do staff at the CBO or members
of the community think they could use them?


