ABSTRACT
Background: Individual states, regions, and local emergency medical service (EMS) agencies
are responsible for the development and implementation of prehospital patient care protocols.
Many states lack model prehospital guidelines for managing common conditions. Recently
developed national evidence-based guidelines (EBGs) may address this gap. Barriers to
statewide dissemination and implementation of model guidelines have not been studied. The
objective of this study was to examine barriers and enablers to dissemination and implementation
of an evidence-based guideline for traumatic pain management across five states.
Methods: This study used mixed-methods to evaluate the statewide dissemination and
implementation of a prehospital evidence-based guideline. The guideline provided pain
assessment tools, recommended opiate medication dosing, and indications and contraindications
for analgesia. Participating states were provided an implementation toolkit, standardized training
materials, and a state-specific implementation plan. Outcomes were assessed via an electronic
self-assessment tool in which states reported barriers and enablers to dissemination and
implementation and information about changes in pain management practices in their states after
implementation of the EBG.
Results: Of the five participating states, three reported dissemination of the guideline, one
through a state model guideline process, and two through regional EMS systems. Two states did
not disseminate or implement the guideline. Of these, one state chose to utilize a locally
developed guideline, and the other state did not perform guideline dissemination at the state
level. Barriers to state implementation were: the lack of authority at the state level to mandate
protocols, technical challenges with learning management systems, and inability to track and
monitor training and implementation at the agency level. Enablers included having a

1

state/regional EMS office champion and the availability of an implementation toolkit. No
participating states demonstrated an increase in opioid delivery to patients during the study
period.
Conclusion: Statewide dissemination and implementation of an evidence-based guideline is
complex with many challenges. Future efforts should consider the advantages of having
statewide model or mandatory guidelines, the value of local champions, and be aware of the
challenges of a statewide learning management system and of tracking the success of
implementation efforts.
INTRODUCTION
Emergency medical services (EMS) is a complex system that provides care to over 17 million
patients annually.1 Approximately 25% of EMS encounters are for trauma or traumatic painrelated conditions.1-3 Historically, the management of acute traumatic pain in the prehospital
setting has been variable and suboptimal, relying on local expertise and opinions, rather than
evidence-based protocols.4,5 As a result, improving prehospital pain management has been
identified as a high priority.6-8
Both the 2001 National EMS Research Agenda5,9 and the 2006 Institute of Medicine (IOM)
report on the Future of Emergency Care in the United States10 called for the development and
implementation of evidence-based treatment protocols to reduce variability in prehospital care
and improve outcomes across the nation.5 In response to the challenges in managing traumatic
pain in the prehospital setting,4,11-13 the NHTSA Office of EMS and the HRSA EMS for Children
(EMSC) Program jointly funded the development of an EBG, utilizing the Model Process for the
prehospital management of acute traumatic pain.4
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States have widely variable structures for EMS protocols with only about 50% of states with
statewide protocols actually requiring their use.14 To add to the variability across the nation,
among those states with mandatory protocols, approximately half have provisions by which
agencies can petition to allow further modification at the local level.14 Given this wide variability
in state EMS structure, the goals of this project were to identify and evaluate barriers and
enablers to the effective dissemination and implementation of an at EBG at the statewide level,
in order to facilitate future efforts to widely adopt best-practice protocols.
METHODS
Study design
This was a mixed-methods observational study with qualitative and quantitative elements.
Study population (State selection process)
The investigators solicited interest from all U.S. states and territories through the National State
EMS Officials (NASEMSO) communication networks, including listservs and presentations at
annual meetings. The goal was to select a group of states that had an existing infrastructure to
support the project, but with varied EMS system characteristics. Study investigators established
criteria a priori for state selection and participation in the project. To be eligible, states could not
have mandatory state protocols or have an established statewide traumatic pain protocol. States
had to have ≥75% of their agencies patient care reports collected in a statewide, National EMS
Information System (NEMSIS) Version 2.0 (v2)-compliant registry and be willing to share their
data with study investigators. Study investigators also considered additional characteristics such
availability of a statewide learning management system (LMS), authority for voluntary statewide
protocol guidelines, and demographics of the EMS system.
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Study procedures:
The study was conducted over a four-year period during which, the evidence-based guideline for
acute traumatic pain was published.4 Essential elements of the guideline were identified and
include the following:
•

that all patients be considered candidates for analgesia, regardless of transport
interval;

•

that opioid medications should be considered for patients in moderate to severe pain;

•

that all patients should be reassessed at frequent intervals using a standardized pain
scale, and

•

that patients should be re-dosed if pain persists (Figure 1)

The EBG contains dosing recommendations for parenteral opiate administration in addition to
recommendations for specific age-appropriate pain scales.4 These essential elements were to be
included in any statewide protocol, guideline, or training.
EBG Toolkit and Training Development
In accordance with the recommendation of the EBG Model Process11, the study team developed a
guideline implementation, dissemination, and evaluation “toolkit” to be used as a reference for
the states.15 The toolkit materials were chosen based upon prior efforts described in the literature
with additions aimed at addressing known barriers to prehospital pain management.16-21 The
toolkit included information for dissemination and implementation along with background
information and a description of this project’s role in the EBG Model Process. In consultation
with each state’s assigned project leader, the study team also developed individual
implementation plans and evaluation roadmaps specific to each state’s unique needs and
perspectives.
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To support dissemination, the toolkit included information about the pain management EBG,
recommended age-specific pain scales, and an example of how the EBG was modified into a
statewide protocol in Maryland.5 For implementation, the toolkit included the published pain
management EBG, a list of the essential elements of the EBG, the source literature surrounding
the EBG, training materials, literature describing barriers and “solutions to barriers” in
prehospital pain management, and a fact sheet for states to use when communicating with
individual agencies. The toolkit also included an implementation assessment tool with NEMSIS
v2 data elements for tracking EBG implementation and gauging the level of agency adoption of
the EBG.
Study investigators worked with a prehospital educational consultant through the Health and
Safety Institute to develop a training module.22 The training consisted of a didactic slide
presentation with audio, instructor talking points, and pre- and post-tests. The training module
was made available to each state for uploading to their respective LMS for the purpose of
providing statewide provider education. These training materials were provided as a resource but
were not mandated. If they chose, states were allowed to use their own training adapted to their
needs. Table 1 contains a list of the elements contained in the toolkit.
Each state EMS office was tasked with identifying a local project leader, or “champion,” who
would lead the efforts to disseminate the toolkit and training materials, track agency
participation, complete state self-assessments, and obtain outcome data regarding pain
management at the state level. Study investigators held monthly meetings with the designated
state project leaders. The calls consisted of state updates on dissemination and implementation
progress and detailed discussions about successes and challenges encountered during the project.
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These meetings provided opportunities for project leaders to share their experiences with each
other and with the study team.
Methods of Evaluation
Qualitative evaluation
Each state provided a summary of their implementation process via an electronic self-assessment
tool. The summary included the following: 1) a summary of the experience with the EBG
implementation process and current progress, 2) a description of barriers and challenges
encountered during the process, 3) a description of successful implementation strategies, 4) an
assessment of the usefulness of the tools provided by the study team. Finally, at the end of the
project, state representatives and project leaders met with the study team and provided an inperson summary of their experience.
Study investigators compiled and reviewed the responses to this self-assessment and identified
several thematic domains. These domains were collated and reviewed by the study team and with
the project leaders. Within each domain, barriers and enablers were identified and categorized as
either “macro-” or “micro-barriers.” For the purposes of this study, “macro-barriers” were
defined as system-wide obstacles such as the lack of existing statewide guidelines or difficulty
with statewide communication and education. “Micro-barriers” are specific to the individual
protocol in question. For example, multiple micro-barriers have been identified in relation to
prehospital pain management, including the inability to assess pain, difficult vascular access, the
perceived need for vascular access, concern for drug seeking, and the resistance of receiving
hospital personnel to the protocol.23
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Quantitative evaluation
The five participating states queried their statewide EMS registries to evaluate prehospital pain
management practices in patients with traumatic conditions. Data evaluated included
documentation of pain scores, amount of opiate analgesics administered, and re-assessment of
pain. In order to evaluate pain management practices before and after the implementation of the
pain protocol, the registries were queried for two periods: April-June 2014 and April-June 2016.
The overall project timeline and events are shown in Figure 2.
RESULTS
Among 18 states and two territories that expressed interest in participation, five were selected:
Arizona, Idaho, Kansas, Tennessee, and Wyoming. Participating states represented diverse
geographical areas and diverse models of state EMS organizational structure. Characteristics of
the selected states are presented in Table 2. Three states (Arizona, Idaho, and Tennessee) had
statewide model (but not mandatory) protocol guidelines, and two states (Kansas and Wyoming)
did not. All participating states collected NEMSIS v2 data from provider agencies.
The pain management EBG training was made available to the states in May 2014 and was
uploaded to a learning management system in three states. The study team published the
implementation toolkit on the NASEMSO website (www.nasemso.org) in August 2014; it was
accessed 7,265 times and downloaded 1,575 times. During the study period, implementation of
the EBG was carried out in three of the five states (Arizona, Wyoming, and Tennessee). Idaho
chose not to disseminate or implement the project EBG but instead disseminated its own newlydeveloped statewide pain guideline. For internal administrative reasons, Kansas did not engage
in the dissemination or implementation process. All five states were asked to participate in the
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self-assessment process whether they implemented the guideline or not in order to provide the
investigators a complete view of all barriers and enablers.
Summary of Reported Barriers and Enablers
Table 3 provides detailed information from each state’s self-assessment regarding their identified
barriers and enablers to the guideline dissemination and implementation. A review and
compilation of these responses revealed four main barriers:
1) delay in publication and dissemination of the guideline,
2) lack of mandated protocols at the state level,
3) lack of consensus among state, regional, and local EMS leadership, and
4) technical challenges utilizing the learning management system.
There were three commonly reported enablers to statewide implementation of the evidencebased guideline:
1) having a local champion for the guideline,
2) having dedicated resources for pain management EBG dissemination, and
3) the availability of an implementation toolkit.
State-specific results can be found in Supplement 1.
Pain Management Practices:
No state was able to measure a significant change in amount of opiate analgesia provided. Some
states did identify an increase in pain score documentation and use of age appropriate pain scales
(Table 4).
DISCUSSION
The appropriate management of acute traumatic pain in the prehospital setting is an important
priority for EMS systems as many studies demonstrate low rates of analgesia administration and
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delays in treatment.6-8, 23-28 The recent national publication of an evidence-based guideline for
traumatic pain management provided a unique opportunity for dissemination and implementation
at the state level and identification of the enablers and barriers to this process. This study found
numerous barriers and some significant enablers to the dissemination and implementation of this
EBG among five states.
The primary barrier to dissemination and implementation reported by the participating states was
an inability to mandate the guideline. None of the states in our study have mandatory statewide
protocols and state EMS administrators reported that they were frequently queried as to whether
the protocol was mandatory and why there was emphasis on this protocol as opposed to others.
Of note, the majority of states in the U.S. do not have mandatory statewide protocols.14 States
with mandated protocols generally have an established infrastructure for dissemination and
training of agencies. In addition, one prior study identified mandating protocols as a necessary
step to effective protocol implementation at the statewide level.29 Given this is often under the
purview of state legislative authority, this remains a significant barrier for many states.
Another potential option is the development of voluntary, but well-respected, state model
guidelines. In one state, where model pediatric prehospital guidelines were developed and
disseminated, 68% of agencies reported adopting the state-approved pain management guideline
to their existing protocols and subsequent pain treatment rates increased by 43%.30 One of our
participating states which had statewide model guideline in place reported that the inclusion of
the new pain management EBG into their existing model protocols was straightforward, utilizing
their existing infrastructure.
Mandatory statewide protocols may not necessarily result in improved treatment, however. In
Maryland, for example, investigators found an increase in the average dose of morphine
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administered after implementation of the traumatic pain EBG but not necessarily an increase in
the proportion of patients that received analgesia.5 This suggests that micro-barriers at the agency
level may still exist. State EMS offices can often facilitate the resolution of certain macro- and
micro-barriers when identified, given that the responsibility for the state EMS system operations
ultimately lie within their purview.10 We found one example in this study where state authority
was necessary to overcome certain barriers. In this case, the participating state noted that the
need to restock opioid medications at the hospital was a barrier to analgesia administration in the
field. Ultimately, the state EMS office easily addressed this barrier via clarification of the
associated regulations.
The study also found that efforts to engender change in an EMS system should enlist the support
of local opinion leaders, or “champions,” who have sufficient influence to effect change within
the EMS system.31 This is particularly important because, while our participating states identified
EBG implementation as important, the dissemination and implementation of this EBG was only
one of many priorities that taxed the state offices’ finite resources.10 Each of the participating
states addressed these resource challenges in different ways. In two instances, the project was
adopted as an academic project by students affiliated with the state EMS offices, a model that
was generally successful until upon the completion of the student’s academic requirement. At
that time, however, as the “champion” moved on, the project responsibilities transitioned back to
full-time state officials, with less day-to-day priority. Without the ongoing focus by this
“champion” in the state office, the implementation effort faltered.
Technical challenges involving the use of an LMS were found to be another barrier to
dissemination of the EBG. We encouraged states to utilize a well-known LMS to provide
standardized education to providers. On-line didactics delivered via an LMS can be a productive

10

educational strategy that overcoming many of the geographic, temporal, and financial barriers
common to EMS education.32 Ideally, for this study, the participating state would use the LMS to
track use of the training and collect learners’ pre- and post-test scores. In execution, however,
this study revealed certain problems with relying on an LMS for training. For example, older
software required updates and extensive information technology (IT) support was required for
the LMS to function effectively, limiting its use in nearly every state. Such challenges are welldescribed limitations of using an LMS.32
Finally, each state was provided a toolkit designed to provide information regarding the EBG for
the state-level personnel as well as field providers and receiving hospital personnel. States
participating in this project indicated that the toolkit was detailed and informative. However,
there was mixed feedback on which elements of the toolkit were most useful. For example, some
states indicated that the supplemental resource literature was not helpful. Most states agreed that
specification of the key elements was useful. Of note, many states did not get far enough in the
implementation phase to use all elements of the toolkit. As such, the perception that some
elements were not helpful may stem from their lack of use given the time frame of the project.
As this is the first study examining the usefulness of a prehospital EBG dissemination and
implementation toolkit, future research should be directed at studying what specific toolkit
contents are most useful.
Published recommendations for implementation strategies to improve patient outcomes
recommend rigorous ongoing monitoring to ensure successful implementation.30 The study
investigators encouraged states to monitor change in pain management practice at the state level
by utilizing their state EMS registries. However, only three states provided data on the change in
pain management practices. With the limited data obtained, none demonstrated an increase in the
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provision of field analgesia. However, one state was able to demonstrate a significant increase in
pain score documentation. This increase is pain score documentation is similar to other studies.33
Although each state’s attempt to measure a change in pain management practice provided
valuable information to the study, we discovered that using statewide registries to track
implementation of the pain management EBG at the local level was challenging. They are
generally not designed to collect granular, case-level events. Similarly, in a separate study
utilizing NEMSIS data, investigators could not rely on pain score documentation as a means to
identifying encounters.23 The submission of EMS data from local EMS agencies to state
registries to NEMSIS is regulated at the state level. Each state has differing requirements for data
requirements and submission, thus making the gathering of consistent data across states
challenging. As Table 4 demonstrates, each state used different criteria to choose their target
population for analysis.
Table 5 provides a list of important steps in the pre-planning, implementation, and maintenance
phases of a statewide guideline implementation program based on the findings from this study.
An overall assessment of the five states’ experience and outcomes leads to the following
recommendations:
Recommendation #1 – Develop statewide model guidelines or mandatory protocols. States
interested in disseminating and implementing evidence-based guidelines should consider
developing statewide model guidelines or mandatory protocols. States with well accepted model
guidelines that are widely endorsed by local decision makers appear to be able to disseminate
and implement protocols easier than states without such model guidelines. Generally, as the state
guidelines are developed, a process for updating them, including the incorporation of newlypublished EBGs, is established concominantly. This process, pre-established, greatly facilitates
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the incorporation of new EBGs into the state guidelines, with subsequent dissemination and
implementation following “naturally”. This was the experience of one of our states which has
voluntary statewide guidelines. Experience in other projects with states that have voluntary or
mandatory guidelines suggests an equivalent ease of both dissemination and
implementation.5,19,40
Recommendation #2 – Establish protocol dissemination and implementation “champions.”
Multiple authors note the benefit of champions in the dissemination and implementation of
guidelines.34-36 Champions must be “change agents,” capable of establishing consensus and
encouraging evolution of practice amongst a wide variety of EMS providers. Additionally,
organizations should consider a “champion team” such that more than one individual is tasked
with dissemination and implementation preventing stagnation of the project in the event that one
member of the team leaves their position.
The following are potential roles of an EBG champion:
•

Discuss the expected impact of EBG implementation within the EMS community,
including the potential benefit in patient outcomes,

•

Facilitate consensus amongst state, regional, and local EMS leadership in addition to
invested stakeholders and subject matter experts,

•

Develop state, regional, and local infrastructure to support dissemination and
implementation of guidelines across the state, and

•

Organize pilot programs to test dissemination and implementation of the guideline
with representative EMS agencies and identify “micro-” and “macro-barriers” as well
as enablers to implementation.
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Recommendation #3 – Consider state-based learning management systems as one element
of the dissemination and implementation strategy. Although we encountered difficulties with
the utilization of these systems, state-based learning management systems still hold significant
potential in the dissemination and implementation of protocols.25,32 Learning management
systems must be user-friendly; function in areas with poor internet connectivity or on computers
with out-of-date hardware and software; and should be able to track participation, collecting preand post-test scores, and other information useful to EMS educators.
Recommendation #4 – Consider using a toolkit for the dissemination and implementation
process. States participating in this project indicated that the project team’s detailed toolkit
provided a significant amount of important and helpful information. To be effective, a toolkit
must contain content that is targeted to the specific population (state, local, etc.) using it. This
project toolkit may act as a starting point in determining which future toolkit contents are most
useful.
Recommendation #5 – Develop systems that are able to track implementation progress.
Key to process improvement is the ability to track program progress.30 Without the ability to
review implementation progress, EBG champions are left with anecdote and speculation to guide
their impression of implementation progress. States must develop mechanisms for soliciting
feedback from regions, services, and providers regarding barriers or enablers to project success
and ensure that the medical intentions and the operational implications of the developed protocol
remain aligned. In addition, data registries should be utilized to allow tracking of specific
implementation goals.
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LIMITATIONS
This was an observational study engaging state EMS offices in an effort to disseminate and
implement a pain management EBG, and as such, it has certain limitations. First, our primary
outcome measures were collected through a self-reported assessment tool. The reliability of the
data is therefore dependent on the completeness of responses and respondents’ understanding of
the questions.37,38 However, given that an in-person debriefing was attended with representation
from all 5 participating states, there was an opportunity to clarify any missing information from
the self-assessment tool, and the effects of any bias were likely mitigated. Second, there was no
prescribed standardized method for dissemination, training, or implementation of the EBG,
leaving states to work within their current organizational framework. This inherently limited the
efficacy and scope of the project. The authors note that it was a precept of the project to allow
states to utilize their internal processes in order to identify the associated barriers and enablers,
and to ultimately identify best practices. Third, despite the study team providing training
materials to the states, only a small fraction of providers, in two states, actually underwent pain
management EBG training. Therefore, a large majority of providers in the participating states
were untrained. Given a longer study period, more providers could have completed the EBG
training, which may have improved implementation. Among the three states that disseminated
and implemented the guideline, implementation actually began to substantially occur toward the
end of the study period. Subsequent yearly measurements of field analgesia may demonstrate a
gradual increase in use. Finally, due to the study design and inclusion of only five states, it is not
clear that the results can be generalized to other states or populations although there were several
unifying themes found across all the participating states. In addition, given that this project has
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focused on the state level of dissemination and implementation, there may be limited
applicability of the results at the individual agency level.
CONCLUSION
Statewide dissemination and implementation of an evidence-based guideline is a complex
process with several challenges. In this study, several thematic barriers and enablers emerged
which may guide state, regional, and local EMS systems in similar endeavors. Future efforts
should consider the advantages of having statewide model or mandatory guidelines, the value of
local champions, the potential of a statewide learning management system, and the necessity of
tracking the success of implementation efforts.
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