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Abstract
We describe here the use of a conceptual framework for implementing and
disseminating in a Health Maintenance Organization an evidence-based model
of well-child care (WCC) that includes developmental and preventive services
recommended by the American Academy of Pediatrics. Twenty-first Century
WCC is a parent-centered, team-based, primary care model that combines
online previsit assessments—completed by parents and caregivers regarding
clinic-based weight, growth, and development assessments—with vaccinations and anticipatory guidance. Nurses, nurse practitioners, developmental
specialists, and pediatricians all play roles in the WCC model. Patient and
clinician interaction, health records, and resources are all facilitated through
a Web-based diagnostic, management, tracking, and resource information
tool. Implementation and dissemination concepts and their attendant practices
and tools can reliably be used to augment strategic decisions about how to
best disseminate and implement innovations in health care delivery. Unlike
innovations that are embedded only in technical systems, validated models of
team-based health care have multiple components that must be made compatible with complex sociotechnical systems. Interpersonal communication, work,
coordination, and judgment are key processes that affect implementation quality. Implementation can involve tailoring to a particular site and customizing
either the model or the organizational context to accommodate it.

Introduction
Well-child care (WCC) has been a
cornerstone of pediatric practice in
the US for many decades, accounting
for almost 25% of pediatric visits and
more than 50% of all visits in the first
year of life. Well-child office visits
are designed to identify key health
concerns and to provide anticipa-

tory guidance early so that concerns
can be effectively addressed before
school entry. Unfortunately, WCC interventions of proven benefit that address developmental and behavioral
issues often are not provided during
well-child visits, developmental assessment is infrequently completed1,2
and developmental and behavioral

problems that could have been detected and treated with evidencebased practices are too often neither
detected nor treated during WCC.3–6
The gap between evidence-based
WCC and WCC as delivered persists
despite pediatricians’ desires to do a
better job at providing these services.
Limitations on time, resources, and
training contribute to the gap, as do
other systems-level barriers.7–11
The increasing application of
empiric lessons from implementation and dissemination research to
health care delivery holds promise
for addressing the failure to bring
proven interventions to scale.12-21
The purpose of this article is to
describe the early-stage application of a model for achieving
high-quality implementation of 21stcentury WCC at Kaiser Permanente
Colorado (KPCO). After this effort
and working in collaboration with
interested Kaiser Permanente (KP)
pediatric leaders programwide, our
subsequent goal is dissemination of
21st-century WCC to pediatric practices within other KP regions. We
also seek to disseminate this work
to other non-KP health care settings
such as safety-net clinics.
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We present preliminary results
from our work, focusing on findings
from social network maps that depict who seeks advice from whom
about pediatric-care improvements
and from focus groups that identify
barriers to and facilitators of implementation and help in the design of
the 21st-century WCC model.

Setting
KPCO is a nonprofit group-model
Health Maintenance Organization
(HMO) serving approximately 485,000
members, including 100,000 children
in the Denver, Boulder, and Colorado
Springs metropolitan areas. KPCO
has 18 outpatient facilities, most of
which include pediatric and family
practices where WCC is delivered.
KPCO also has in place an electronic
health record containing an electronic
personal health record through which
members can communicate with their
clinicians by e-mail. Current WCC
at KPCO includes visits for children
at ages 2 weeks; 2, 4, 6, 12, and 15
months; and yearly thereafter for the
child’s first five years.

child and to the parents’ and
physicians’ preferences.
3. An extended visit for children
with special health care needs.
Plan-do-study-act (PDSA) rapidimprovement cycles (developed by
the Institute for Healthcare Improvement) were conducted in two large
pediatric practices within KPCO to
assess the feasibility of the three
visit types. Seven clinicians and 70
parents participated in the cycles.
After the WCC visit, clinicians and
families were surveyed regarding
their experience, and the length of
the visit and resources required were
documented by clinician self-report.
Results indicated that 75% of parents
felt that the online previsit assessment
improved or very much improved the
WCC visit, although 20% of parents
found the online assessment somewhat or very difficult to use. All of
the parents found the e-visit, or the
e-visit with brief clinician visit, to
be an acceptable or very acceptable
alternative to the standard WCC
visit. The majority of clinicians and

families participating in the extended
visit for children with special health
care needs were satisfied with this
type of visit. Clinicians felt that the
extended visit enabled them to better identify problems, enhanced the
efficiency of the visit, and increase
care coordination. Families felt that
the extended visit afforded them
more opportunity to communicate
with their pediatrician and helped
them to bring together the various
aspects of their child’s care. All seven
clinicians felt that the use of the new
model helped to focus the visit and
would continue or would definitely
continue to use the system. Clinicians reported that the time required
to review the previsit summary page
ranged from 30 seconds to 2 minutes.
More detailed results of the PDSA
cycles are described elsewhere.22
An analysis modeling the cost of
these visit types suggested that the
WCC model is cost neutral compared
with the current system of WCC at
KPCO (Debra Ritzwoller, PhD, personal communication, 2009 Mar 15).a
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The gap
between
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WCC and WCC
as delivered
persists despite
pediatricians’
desires to do
a better job
at providing
these services.
Limitations on
time, resources,
and training
contribute to
the gap …

Planning for
Well-Child Care
An initial year-long planning grant
enabled us to plan and conduct pilot
tests for a phased implementation of
WCC. We met with teams of clinicians
and parents to develop and to test
responses to three interventions:
1. The tailored WCC encounter
using a Web-based previsit assessment to determine child and
family needs, the Child Health
and Development Interactive
System (CHADIS), developed
by the Center for Promotion
of Child Development through
Primary Care.
2. The use of different visit types
such as brief physician visits and
e-visits to tailor the visit to the
biopsychosocial needs of the

Figure 1. The Practical, Robust Implementation and Sustainability Model (PRISM)1
Reprinted from: Feldstein AC, Glasgow RE. A Practical, Robust Implemenation and Sustainability Model
(PRISM) for integrating research findings into practice. Jt Comm J Qual Patient Saf 2008;34(4):228-43.
1
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The cost models were based on the
assumption that the combination of
previsit Web-based assessment and
increased use of more time-efficient
visits, such as e-visits and brief physician visits for the larger population
of low-risk children, would offset the
increased costs of targeting more intensive WCC services for the smaller
population of children with special
health care needs.
A subsequent grant (Commonwealth Fund grant 20080150) is providing support to conduct phased
implementation of WCC that is
based on our planning results.

Method
Framework for Implementation of Well-Child Care
After a review of the literature on
implementation and dissemination
frameworks,12,17,23-26 we chose PRISM
(Practical, Robust Implementation
and Sustainability Model) as the
primary conceptual framework guiding our implementation efforts.26 It is
represented in Figure 1. The model
incorporates concepts from literature
about the diffusion of innovations,
the Chronic Care Model, model for
improvement, and RE-AIM (reach,
effectiveness, adoption, implementation, and maintenance).27-29 PRISM
takes into account the characteristics

Figure 2. Social network map of site A.
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of the intervention, the external
environment, the implementation
and sustainability infrastructure,
the recipients of the intervention,
and how these factors influence
the adoption, implementation, and
maintenance of the intervention.
We focused on specific elements of
PRISM especially germane to our
implementation. This parsimonious
approach enabled us to apply a comprehensive and complex conceptual
framework for implementation to a
real-world clinical setting.
We also augmented components
of the PRISM model related to
organizational characteristics and
organizational perspective with
social network mapping and clinician and staff focus-group methods,
respectively. These measurement
methods provide critical information on the attitudes of clinicians
and staff toward the innovation and
their pattern of communication—
specifically, advice seeking regarding the innovation that impedes or
facilitates its adoption.
Selection of the Initial
Two Implementation Sites
Selection of the initial implementation sites required a consideration
of such organizational characteristics of the recipients as their
culture, management support and
communication, shared goals and
cooperation, leadership, systems
and training, data and decision
support, staffing and incentives, and
expectations of sustainability.26
We obtained sponsorship from
the regional department chief for
pediatrics and pediatric department
chiefs at each site, all of whom expressed interest in the project and
helped the project team understand
site-specific and planwide barriers to WCC implementation. The
initial two sites were also chosen
because each had clinicians who

participated in the planning process and were interested in implementing the model in their clinics.
Moreover, the regional department
chief for pediatrics recommended
these sites. The sites are of different
sizes: One is a large practice at a
large medical office consisting of
ten pediatricians split into two clinician teams; the other is a smaller
practice with three pediatricians,
located at a smaller medical office.
These individuals identified members of the steering committees
described in the next section.
Formation of Site-Specific
Steering Committees
(Implementation and Sustainability Infrastructure)
Site-specific steering committees
were assembled as a way of planning
for implementation and sustainability
of WCC. The committees provided a
dedicated team, addressed training
and support, adapted procedures to
their site, and shared best practices
regarding WCC. Staff and clinician
roles and responsibilities for sustaining WCC were discussed so that
once research support for the implementation effort was withdrawn,
WCC would continue.
The pediatric chiefs at each site
provided the research team with
nominees for site-specific steering
committees that included broad
representation of clinicians and
staff (pediatricians, nurses, nurse
practitioners, medical assistants or
licensed practical nurses). Steering
committees also included a parent
representative. Committee charters
were then developed and approved
for each site. Committees continue
to meet monthly and are responsible for implementation planning
for WCC within their respective
practices. Meeting agenda items for
the steering committees include the
impact of WCC on clinic work flow,
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roles of clinic staff in implementing WCC, interfacing Web-based
CHADIS assessments with the electronic health record, and integrating
pediatric chronic care coordinators
or the developmental specialist into
WCC visits for children with special
health care needs.
Using Data to Drive Implementation: Mapping the
Advice Networks in Each
Practice
Another component of organizational characteristics of recipients
that we thought important to add to
the PRISM model was social network
analysis to identify advice-seeking
patterns regarding innovations in
pediatric care. Social network analysis provides statistical and graphic
output and has a long history in
public health research.30 Its unique
perspective is a focus on the relational characteristics between and
among individuals, rather than on
the characteristics of the individuals themselves. Sociometric data
can identify opinion leaders who
can influence the responsiveness
and decisions of other caregivers
to adopt an innovation like WCC.31
Intervening with sociometrically
identified opinion leaders in health

care settings has been shown to
dramatically improve and sustain
patient outcomes.32
Social network statistics provide
numeric properties of networks,
groups, and individual units. These
measures include
• Betweenness: The number of links
within the network that include
a given individual, indicating
how much an individual has the
potential to control information
flows in the network.
• Power: A measure of informal
power that uses the measures of
betweenness and closeness (an
indicator of access) to identify individuals who have quick access
themselves but stand in the way
of access for other individuals
within the network. Individuals
may use this power for positive
or negative purposes.
• Network reach: The number of
individuals who can be reached
in a certain number of steps without being redundant. Individuals
with high reach can facilitate dissemination efforts.
We administered a brief sociometric (“who to whom”) questionnaire to all physicians, nurses, and
other caregivers in each of the two
practices to identify which indi-

Figure 3. Full social network map of site B.
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viduals function as advice-sources
(opinion leaders) for innovations
in WCC. The questionnaire asked
clinicians and staff to identify individuals from whom they sought
advice regarding new ideas in
pediatric care, and how often they
communicated about any topic with
that person.

Results
1. Social Network Maps
Data from sociometric questionnaires were analyzed using the
social network analysis program
InFlow 3.0 (www.orgnet.com). Figures 2, 3, and 3a display the social
network maps for each site. Site A
is the smaller clinic and site B is the
larger clinic. Fourteen clinicians and
staff participated from site A and 30
clinicians and staff from site B. We
limited the maps so that they show
only the most frequent ties (communicate daily or more, communicate
weekly), and we examined networkcentrality metrics of betweenness,
power, and reach to identify opinion
leaders at each clinic.
Site A
The network map for site A was
revised to account for two opinion
leaders who left the clinic after

Figure 3a. Detail of social network map showing opinion leaders.

13

Original article

The use of
standardized,
Web-based
e-visit
assessment
(CHADIS) was
viewed very
positively by
clinicians and
staff because
it would give
clinicians
advance notice
of parent
concerns and
allow them
to tailor the
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and efficiently.

Using Implementation and Dissemination Concepts to Spread 21st-Century Well-Child Care at a Health Maintenance Organization

the surveys were completed; the
department chief who moved; and
a pediatrician who retired. The
revised map contains only one
group consisting of 15 individuals.
On the basis of the strength of ties
leading into individuals, we identified individual 007 as the strongest
advice leader as nominated by her
colleagues. This individual is also
a formal leader within the department, the nurse manager. Analysis
of betweenness identified individual
013, a department physician, as the
top opinion leader. Individual 012,
another physician, was identified as
the individual with the next highest
amount of control, and individuals
007 and 004 were identified equally
as the third most influential opinion
leaders. However, individual 012
is somewhat peripheral to the network, serving as the node linking
three other members to the rest of
the network; advice runs through
012, not around this individual.
Therefore, this score reflects the
dependence of others on individual
012. Regardless of the statistical
rank, 012 was not determined to
be an opinion leader, because 026
and 027 (the “individuals” 012 goes
to for advice) are not individuals at
all but external resources.
Site B
The map for site B revealed three
distinct network groups. Group A,
the main group, consists of 36 individuals. Group B consists of only
three members and is an artifact of
how the respondent chose to answer
the question, listing external sources,
such as the Internet, that are not
individuals, for frequency of advice;
therefore, group B was excluded
from the analysis. Group C consists
of six members: three members (027,
028, and 056) are individuals within
the network; the other three members are collectives and the Internet.
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Because the individuals in this group
are in fact part of the network but
also operate as a distinct group of
professionals outside of the clinic
(the pediatric chronic care coordinators), group C was included and
analyzed as a distinct group within
the larger clinic network.
A total of five opinion leaders
were identified from site B. Four
opinion leaders were identified from
group A on the basis of the metrics
of betweenness and power: 021 (developmental specialist), 019 and 008
(both physicians), and 025 (medical
assistant). One additional opinion
leader was identified from group C,
028, a registered nurse serving as a
pediatric chronic care coordinator.
2. Clinician and Staff
Focus Groups
Focus groups have a long history
in qualitative research and provide
valuable information from the participant perspective. We conducted
focus groups with pediatricians,
registered nurses, and licensed practical nurses to gauge implementation
readiness, understand potential barriers and facilitators to WCC implementation at the practice sites, and
to address perceived attributes of the
innovation (WCC), including burden
(complexity and cost), usability and
adaptability, trialability, and ability to
observe results. Focus-group topics
included core components of WCC,
which clinicians should deliver it,
types of WCC visits (brief visits,
e-visits, extended visits for children
with special health care needs), and
the use of CHADIS.
A total of 15 clinicians and staff
participated in three separate focus
groups. A summary of the findings
follows.
An ideal WCC system was articulated in which screening forms
would be completed by parents
before the visit, WCC visits would

not be scheduled at the last minute,
necessary resource material would
be ready for parents at the visit, a
wellness specialist would be on hand
for addressing childhood obesity, and
a pediatric chronic care coordinator would be available for children
with special health care needs. WCC
content would be parent-centered,
addressing weight, growth, development, vaccinations, chronic disease
prevention, and safety and providing
anticipatory guidance.
Nurses, nurse practitioners, and
the developmental specialist were all
seen as able to deliver WCC, including anticipatory guidance and review
of screening questionnaires. However, maintaining the relationship
between parent and pediatrician was
raised as a concern regarding visits
with other clinician types.
Different WCC visit types were
viewed as feasible, depending on the
circumstances. For example, brief
physician visits were seen as viable
if the clinician did a brief once-over
with the child during the visit, with
the visit managed by a nurse, nurse
practitioner, or developmental specialist. E-visits were thought to be attractive for parents concerned about
convenience, but they were not seen
as a substitute for WCC visits; rather,
e-visits were considered useful for
follow-up about various health
conditions (asthma, autism, Attention Deficit Hyperactivity Disorder,
enuresis), medication management,
and weight management. Extended
visits for children with special health
needs were uniformly embraced by
clinicians and nursing staff. The
extra time for the visit, combined
with the availability of a pediatric
chronic care coordinator, was seen
as a more suitable visit for this
population with complex multiple
health conditions. The extended
visit would allow for a coordinated
“one-stop shopping” approach
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whereby all of the health issues and
parent concerns could be addressed
during one visit instead of being fragmented among several visits.
The use of standardized, Webbased e-visit assessment (CHADIS)
was viewed very positively by clinicians and staff because it would give
clinicians advance notice of parent
concerns and allow them to tailor
the visit more appropriately and
efficiently. However, logistical concerns were raised, including lack of
Internet savvy and/or access among
some parents, coordinating with
the call center where appointments
are made, and increased workload
for staff who must contact parents
before the visit to acquaint them
with CHADIS. Alternatives to using
a Web-based version of CHADIS
were also discussed, including using
handheld data-collection devices or
kiosks in the waiting room.
Data from the social network
maps and focus groups will help us
better understand attributes of WCC
from which we will tailor the model
and create effective workflows, as
well as tailor targeted clinician and
family messages (social marketing)
to promote adoption of WCC. In this
way, the implementation process is
planned as an effort driven primarily by the clinicians and staff at the
two sites rather than an intervention
imposed on them by the project
team. Of course, logistic adaptations
to the implementation site must be
balanced with efforts to retain core
WCC components to preserve fidelity
to this model. The constant tension
between external and internal validity is common and one that must be
thoughtfully addressed to ensure successful implementation efforts.

Using the RE-AIM Model
Once implementation is under
way, we will use measures of
spread to assess the impact of our

implementation efforts at the two
sites. Specifically, the RE-AIM framework will be used to plan for and
measure spread of new programs.29
RE-AIM uses validated measures
of reach, effectiveness, adoption,
implementation, and maintenance
to assess the spread of the intervention across different systems of care.
For this implementation effort, we
operationalize each of the RE-AIM
components as follows:
• Reach: Percentage and representativeness to KPCO membership
of parents invited who participate
in WCC
• Effectiveness: Percentage of WCC
visits in which standardized developmental and behavioral screening are conducted, referral and
referral completion, and any
unanticipated consequences of
increased screening and assessment (eg, use of more services or
offsets of other services)
• Adoption: Proportion and representativeness of practitioners and
practices that participate in WCC
• Implementation: Consistency
of delivery of WCC procedures
across staff and over time, and
the time and costs associated with
these activities
• Maintenance: Percentage of practitioners and practices that replicate
and continue the WCC program
and whether and how they change
or adapt the program.
Because measures of impact from
the RE-AIM model are primarily
summative and have data that have
not yet been collected, we will present the data in a future article.

Discussion
Our work was guided by selected components of the PRISM
framework for implementation that
focuses on organizational characteristics of the recipients, organizational
perspective, implementation and
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sustainability infrastructure, and how
these factors are known to influence
the adoption, implementation, and
maintenance of the intervention.
We specifically reported findings
from social network maps and clinician and staff focus groups. Social
network analysis of advice seeking
identified key personnel at each
implementation site on the basis
of the network centrality metrics of
betweenness, power, and network
reach. We will recruit these opinion
leaders to talk positively about WCC33
and provide them with communication materials and resources to
reinforce the positive characteristics
of WCC, address barriers to implementation, and encourage decisions
to adopt it in their clinics.34
During our experience with site A,
we also learned that the results of social network analysis can be outdated
quickly when employee turnover
occurs. However, it was of interest
to observe how the social network
changed as a result of this turnover
and subsequent introduction of a
new formal leader into the site.
Focus groups and discussions with key opinion lead… results of
ers helped identify barriers
social network
and facilitators to implemenanalysis can be
tation. These more operationoutdated quickly
al data address what PRISM
when employee
labels as the implementation
turnover occurs.
and sustainability infrastrucHowever … the
ture and the recipients of the
social network
intervention. Focus-group
changed as
results pointed to the need for
a result of …
WCC that is member-centric,
introduction of
is logistically feasible (eg, hava new formal
ing multiple modes of comleader…
pleting previsit assessment;
being compatible with current
appointment-scheduling procedures,
including the challenge of advanced
access for WCC appointments that
compress the previsit assessment
period), is flexible (offering choice
of clinician and visit type), offers
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visits tailored to the needs of children and their parents (eg, longer
visits for children with special
health care needs), and accounts
for clinicians’ time constraints both
at the visit and in pre- and postvisit
documentation.
Once we have completed implementation at the two initial sites,
we will spread the model to three
additional pediatric practices by applying some of the same implementation and dissemination concepts,
including social network maps,
focus groups, discussion with key
opinion leaders, and communication of social-marketing messages.
In addition, we will invite clinicians
and staff from practices that have
not yet implemented WCC to observe how the model works at the
initial implementation sites.
Ultimately we plan to implement
WCC across all pediatric practices
at KPCO and then collaborate with
interested KP leaders programwide
to make the model available to other
KP regions for implementation while
adapting it to their local practices. We
also plan to promote its adoption in
similar integrated health care systems.
In addition, we are currently collaborating with a large local community
health system with safety-net clinics
that serve a population primarily of
Medicaid recipients and Latinos. We
are adapting WCC to this population
on the basis of user and stakeholder
feedback (eg, bilingual materials,
potential alternate forms of previsit
assessment than the Internet, and use
of a promotora [health educator] to
guide parents and children through
the WCC visits) so that if the adapted
program is successful, it may also be
spread to other community health
centers and safety-net clinics.

Conclusion
We have described here the application of implementation and
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dissemination conceptual frameworks from the literature to facilitate
the spread of WCC. Although our
results are preliminary, we believe
the use of these frameworks has
thus far significantly aided our efforts in the implementation of WCC
at KPCO.
We believe that the use of an
implementation and dissemination
conceptual framework augmented
with focus group and social network mapping methods provides
valuable data that have helped us
develop a detailed and tailored implementation plan for 21st-century
WCC, facilitating the implementation process and improving our
chances of success in spreading
and sustaining WCC in our pediatric
practices. We reiterate that because
models for implementation and dissemination are context sensitive and
complex, selecting, modifying, and
adding elements from these frameworks for our specific application to
WCC proved a fruitful approach. v
a
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To Assume Responsibility
That proper shelter, nutrition, clothes, education, and health measures be
provided each child to assure that each, with maturity, can assume the full
responsibilities of adulthood and citizenship.
— The Children’s Bill of Rights, Billy F Andrews, MD, Pediatrician
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