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Introduction
Trauma surgery moves fast. Clinical deci-
sions and treatment of injured patients 
must occur expeditiously, or patients 
suffer. Trauma research also moves fast, 
and new high-quality studies about 
treatment of injured patients frequently 
reshape the field and our understanding 
of best practices. Historically, medicine 
relied on the dissemination of best prac-
tices through publication of manuscripts 
and the endorsement of trusted physicians 
to change practices. However, implemen-
tation of research has proven to be slow. 
When research does not reach the bedside, 
patients are not offered proven therapies 
or are treated with dated or ineffective 
therapies. Implementation science, or the 
rigorous studying of the timely uptake of 
evidence into routine practice, is the next 
vital frontier in surgery,1 with the poten-
tial to have a profound positive effect on 
the care provided to our patients.

The purpose of this paper is to describe 
the principles of implementation science 
and propose their wider use in trauma 
care. This paper is published as an initia-
tive of the Coalition for National Trauma 
Research (CNTR) to further advance high-
quality research and promote sustainable 
research funding to improve the care of 
injured patients, commensurate with the 
burden of disease in the USA. We will 
review definitions of implementation, 
dissemination, and de-implementation, as 
well as research frameworks, study design, 
and funding opportunities.

Implementation science is an umbrella 
term that includes implementation 
research, dissemination research, and 

de-implementation research. The key with 
implementation science is focusing on 
“how to do it” rather than “what to do.” 
As a result, the outcomes of interest are 
not those typically considered in outcomes 
research such as mortality or morbidity. 
To study implementation, we assume that 
the “best practice” treatment is already 
known. Implementation science focuses 
on how to obtain sustained use of the best 
practice treatment in real-world settings. 
Implementation research is the study and 
use of strategies to adopt and integrate 
evidence-based health interventions into 
clinical and community settings in order 
to improve patient outcomes and benefit 
population health. Dissemination research 
is the study of targeted distribution of 
information and intervention materials to 
a specific public health or clinical practice 
audience, with the intent to understand 
how to best spread and sustain knowledge. 
De-implementation is the study of system-
atic processes to remove unnecessary or 
low-value care. Implementation science is 
similar in some ways to quality improve-
ment, which is a process well known to 
the trauma community. However, quality 
improvement is typically performed more 
locally within a single hospital or health-
care organization to improve healthcare 
services to patients, whereas implementa-
tion science aims to develop new knowl-
edge that will be more generalizable. 
These overlapping principles help to 
bridge the gap between research and the 
patient experience of healthcare.

Traumatic injury is a common disease. 
It is the leading cause of death up to age 
44 years, and survivors may also suffer 
severe disability. Because of the wide-
spread and urgent nature of trauma, 
injured patients are treated at nearly every 
hospital across the country and around 
the world. This ubiquity poses a signifi-
cant concern about the variation in care 
for injured patients nationwide. Although 
some aspects of care are standardized and 
routine, others are likely subject to major 
variations. The initial approach to the care 
of the injured via the American College of 
Surgeons Advanced Trauma Life Support 
course is well known and likely followed 
frequently.2 However, in other aspects of 

care, patients are unlikely to receive all 
appropriate interventions. Trauma systems 
have developed to ensure that hospi-
tals designated as trauma centers have 
the appropriate resources and personnel 
to care for complex patients as well a 
robust quality improvement programme. 
However, there are many hospitals that 
are not part of the trauma system, and 
trauma center designation alone does not 
ensure the rapid uptake of best practices. 
Implementation science can help identify 
the lapses in care and help promote and 
promulgate best practice to reach a larger 
group of patients.

What is the gap?
Research, even when convincing and 
ground-breaking, is only as good as its 
adoption into routine clinical practice. 
Current estimates are that it takes, on 
average, 17 years for research findings to 
become standard clinical practice.3–5 There 
are multiple excellent examples of “best 
practices” in surgery, but implementation 
of these practices has been less studied. In 
fact, study of best practices in real-world 
environments can reveal flaws in the 
recommended practices. However, it may 
also be true that the implementation must 
be improved on to reach effective changes 
in outcomes.

In many studies of efficacy of using a 
treatment, the treatment is assumed to 
be well implemented, and data on clin-
ical outcomes are assumed to reflect the 
true treatment effect. In this scenario, if 
a treatment is poorly implemented, the 
researchers conclude that the treatment 
is ineffective. The challenges and barriers 
to adoption of practice can be exemplified 
by examining the evolution of WHO’s 
Surgical Safety Checklist (WHO-SSC).6 
Hull et al described this as a case study 
for implementation, to show why efforts 
to implement evidence-based interven-
tions often fail to replicate the pattern 
of improvements described in the initial 
study.7 It should be of no surprise that effi-
cacy shown in a controlled environment 
(ie, randomized clinical trial (RCT)) does 
not always translate directly to real-world 
effectiveness.

In 2009, the WHO-SSC was published 
by Haynes et al. This study described 
reductions in mortality and morbidity 
following the introduction of a 19-item 
surgical checklist across eight coun-
tries.6 The WHO-SSC was rapidly and 
widely implemented, but the efficacy was 
highly debated. Multiple studies within 
a range of settings have implemented 
the WHO-SSC and corroborated initial 
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findings of reduced mortality, compli-
cations, hospital length of stay, and 
improved teamwork and adherence to 
safety processes.6 8 9 However, these find-
ings have not been universally replicated, 
revealing a debate as to whether the prac-
tice itself is flawed or whether limitations 
are embedded within the implementa-
tion of the practice.10 11 Implementation 
is not a simple process, even for a seem-
ingly “simple” intervention with dramatic 
reported improvements in outcomes. One 
study of implementation of the WHO-
SSC showed only 31% compliance with 
the initial “Sign in,” and 48% compli-
ance with “time out” procedures after a 
hospital started using the checklist.12 Even 
now, 10 years after the initial publication 
of the study, debate remains about the 
benefits of the WHO-SSC, embodied by a 
recent “Head to Head” publication in the 
British Medical Journal, debating whether 
the WHO Surgical Safety Checklist was 
“hyped.”13 While is it paramount to the 
scientific process to continually question 
dogma, implementation science studies 
must be performed to assess the contri-
bution of implementation barriers to effi-
cacy studies that seek to bring practices to 
imperfect environments. Without more 
knowledge about implementation, it will 
be impossible to determine whether best 
practices are truly effective, and how to 
bring widespread adoption of those prac-
tices to the front line.

Surgeons, particularly trauma surgeons, 
are conditioned to benchmark against 
quality indicators and follow protocols. 
Therefore, methods that create evidence-
based programs often gain traction. 

These take many forms, including quality 
programs, practice management guide-
lines, and verification programs. Exam-
ples include the American College of 
Surgeons’ Strong for Surgery14; practice 
management guidelines such as those from 
the Eastern Association for the Surgery of 
Trauma (EAST)15; as well as the trauma 
community’s key doctrine document, the 
Optimal Resources for Trauma Care.16 
These resources documents tell us what 
to do, but not how to do it. As a result, 
hospitals and trauma centers are often 
left to “reinvent the wheel” and problem-
solve in silo environments to meet these 
“best practices.” Although many hospitals 
use passive methods such as education 
in an effort to spread best practices, this 
approach may be flawed and has not been 
shown to be effective.17 A concerted effort 
from researchers to study effective imple-
mentation will identify those practices that 
are generalizable among communities and 
help to bridge the gap between academic 
knowledge and patient care.

Outcomes of interest in 
implementation science
For clinicians and researchers to effectively 
study “how” instead of “what,” we need to 
describe the outcomes of interest to be used 
as metrics for success. Proctor et al created 
one widely used framework for this, iden-
tifying three possible outcome categories 
that are separate but interrelated: imple-
mentation outcomes, service outcomes, 
and client/health outcomes.18 19 Client/
health outcomes describe the typical study 
outcomes of health research including 

health status and symptoms, satisfaction, 
and function of an individual. Service 
outcomes examine the effect of the inter-
vention on a health system by examining 
efficiency, safety, effectiveness, equity, and 
patient-centeredness.

Implementation outcomes are outlined 
in table  1, and this taxonomy includes 
acceptability, adoption, appropriateness, 
costs, feasibility, fidelity, penetration, and 
sustainability. These outcomes were devel-
oped to achieve consistency with existing 
literature and definitions but allow 
researchers to separate concepts to better 
describe barriers and successes in different 
phases of implementation. They address 
implementation from a variety of perspec-
tives, including provider, consumer, 
organization/institution/setting, and 
administrator. This work must be multi-
disciplinary to truly understand the impact 
via different lenses. Measurements of 
different outcomes may also be dependent 
on the particular implementation point 
or particular outcome of interest. For 
example, acceptability may be measured at 
the provider or consumer level with surveys 
or qualitative interviews, adoption may be 
measured at the provider or organization 
level with administrative data or survey 
data, and feasibility may be measured at 
the organization level using case audits. 
While these types of studies have not been 
very common in the trauma literature, 
some good examples do exist, including 
the “Pediatric Guideline Adherence and 
Outcomes (PEGASUS) programme in 
severe traumatic brain injury,” which 
specifically reported on program adop-
tion, penetration, and fidelity.20 The 

Table 1  Outcomes for implementation science

Implementation outcomes

Acceptability The perception among implementation stakeholders that a given treatment, service, practice, or innovation is agreeable, palatable, or satisfactory
Synonyms: Satisfaction with various aspects of the innovation (eg, content, complexity, comfort, delivery, and credibility)

Adoption The intention, initial decision, or action to try or employ an innovation or evidence-based practice
Synonyms: Uptake; utilization; initial implementation; intention to try

Appropriateness The perceived fit, relevance, or compatibility of the innovation or evidence-based practice for a given practice setting, provider, or consumer; and/or 
perceived fit of the innovation to address a particular issue or problem. “Appropriateness” is conceptually similar to “acceptability,” and the literature 
reflects overlapping and sometimes inconsistent terms when discussing these constructs
Synonyms: Perceived fit; relevance; compatibility; suitability; usefulness; practicability

Implementation costs Cost impact of an implementation effort, dependent on three components: variation in complexity of treatments, variation for complexity of 
implementation strategy, variation by setting and overhead
Synonyms: Marginal cost; cost-effectiveness; cost–benefit

Feasibility The extent to which a new treatment, or an innovation, can be successfully used or carried out within a given agency or setting. Actual fit or utility; 
suitability for everyday use; practicability

Fidelity The degree to which an intervention was implemented as it was prescribed in the original protocol or as it was intended by the programme developers
Synonyms: Delivered as intended; adherence; integrity; quality of program delivery

Penetration Integration of a practice within a service setting and its subsystems
Synonyms: Level of institutionalization; spread; service access

Sustainability The extent to which a newly implemented treatment is maintained or institutionalized within a service setting’s ongoing stable operations
Synonyms: Maintenance; continuation; durability; incorporation; integration; institutionalization; sustained use; routinization

Adapted from Proctor et al.
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“Enhanced Peri-Operative Care for High-
risk patients” (EPOCH) trial studied the 
implementation of a quality improvement 
program to improve outcomes in patients 
undergoing emergency abdominal surgery 
in 93 hospitals in the UK.21 The authors 
report data on numerous aspects of imple-
mentation science including acceptability, 
adoption, appropriateness, fidelity, and 
process evaluation.

Frameworks for implementation science
Numerous frameworks for motivating 
and driving change in healthcare have 
been proposed in the literature.22 They are 
often encountered in the quality improve-
ment literature, but there is clear overlap 
in some of these concepts with the field of 
Implementation Science. Some commonly 
used approaches often seen in the quality 
improvement realm include Lean Six 
Sigma and Plan-Do-Study-Act (PDSA).

The Translating Evidence Into Practice 
(TRIP) model is a well-known approach to 
change that has been successfully applied 
to implementation science for more than a 
decade.23 TRIP is a four-step implementa-
tion framework that can be customized to 
either large-scale or small-scale interven-
tions. In brief, the TRIP model has four 
main steps: (1) summarize the evidence, 
(2) identify local barriers to implemen-
tation, (3) measure performance, and (4) 
ensure all patients reliably receive the 
intervention. The fourth step is an ongoing 
iterative process composed of four key 
components: Engage, Educate, Execute, 
and Evaluate. The model is intuitive and 
easy to explain to all audience levels, 
even those without expertise in quality 
improvement or implementation science. 
It has been cited well over 250 times and 
has served as the model for numerous 
large-scale funded research collaboratives 
and projects.

The most frequently cited model for 
evaluating and reporting implementa-
tion science work is the Consolidated 
Framework for Implementation Research 
(CFIR).24 CFIR covers five major 
constructs by domain to consider when 
assessing barriers and facilitators of imple-
mentation: (1) intervention characteris-
tics, (2) outer setting, (3) inner setting, 
(4) characteristics of individuals, and (5) 
process. The CFIR can help plan collec-
tion and analysis of both qualitative and 
quantitative data. Qualitative guides cover 
interviews, observations, and meeting 
notes. For example, there are suggested 
approaches to semi-structured interviews 
or focus groups with physicians, nurses, 
patients, and key stakeholders to identify 

existing or potential barriers and facili-
tators when implementing the new prac-
tices. Quantitative data may include scores 
on scales validated to examine concepts 
such as organizational readiness to change 
and Organizational Change Manager 
scores.25 While CFIR is the most widely 
adopted, there are other tools such as the 
Implementation Science Research Devel-
opment (ImpRes) offered to help design 
high-quality implementation research.26

The most commonly accepted imple-
mentation science conceptual framework 
to report outcomes is RE-AIM, which 
operationalizes outcomes into five main 
ideas: reach, effectiveness, adoption, 
implementation, and maintenance.27 28 The 
RE-AIM goal is to “encourage program 
planners, evaluators, readers of journal 
articles, funders, and policy-makers to 
pay more attention to essential program 
elements including external validity that 
can improve the sustainable adoption 
and implementation of effective, gener-
alizable, evidence-based interventions.” It 
helps professionals to consider strengths 
and weaknesses of different interventions 
to improve clinical care. RE-AIM helps 
to answer critically important questions 
including:

►► How do I reach the targeted popula-
tion with the intervention?

►► How do I know my intervention is 
effective?

►► How do I develop organizational 
support to deliver my intervention?

►► How do I ensure the intervention is 
delivered properly?

►► How do I incorporate the interven-
tion so that it is delivered over the 
long term?

RE-AIM has been used in the trauma 
setting primarily as it relates to injury 
prevention programs. More recently, it is 
starting to be used for other topics such 
as in evaluating a clinical decision support 
tool for pediatric head trauma.29

Methodology
Study designs
While the routine types of research 
study design should be familiar to many 
trauma researchers, implementation 
science methods may be a newer concept. 
Performing interventional studies such as 
RCTs or non-interventional prospective 
observational studies will give trauma 
researchers a good background on which 
to build their research skills. The addition 
of health services research methodology, 
including approaches such as regression 
modeling to control for confounding, 
helps to grow the overall foundation. 

Some implementation science research 
can look very much like health services 
research, especially projects that use 
“natural experiments” or interventions to 
study changes in outcomes as noted above. 
For example, typical quality improvement 
articles often examine change in clinical 
outcomes before versus after an interven-
tion. These papers have a common format 
and are often straightforward to write and 
read.30 Implementation science papers 
may have a similar setup, but use imple-
mentation outcomes (ie, adoption or feasi-
bility) instead of clinical outcomes such as 
mortality.

Clinical trials can be performed as part 
of implementation science research, and 
similar to other trials, they are at the higher 
end of the evidence pyramid and supply 
stronger evidence. One of the key differ-
ences of implementation science trials 
versus other RCTs is the level of assign-
ment or randomization. In a typical RCT, 
individual patients are assigned to one of 
two treatment arms. However, in imple-
mentation science, the level of assignment 
is often at a larger scale than individual 
patients. Cluster randomized trials might 
randomize at the floor, unit, clinic, or 
hospital level. For example, a cluster 
randomized trial examining the effec-
tiveness of nurse education to improve 
venous thromboembolism prevention in 
hospitalized patients randomly assigned 
21 floors within a hospital to one of two 
educational interventions.31 The benefits 
of cluster randomization may include the 
ability to study interventions that cannot 
be given to only selected patients (such 
as nurse education), and the ability to 
prevent contamination between individ-
uals (ie, all nurses working together on the 
same floor receive the same intervention). 
The level of analysis might then follow at 
the same level of randomization, although 
this is not necessary. Outcomes for a 
typical RCT are routinely analyzed at the 
patient level if clinical outcomes are being 
studied. However, in the implementation 
science space, outcomes at the unit level 
(ie, adoption, appropriateness, fidelity, 
penetration, and/or sustainability) are 
often reported.

Another commonly used study design 
is the stepped-wedge cluster randomized 
trial.32 In this design, all enrolled clus-
ters (ie, units, floors clinics, hospitals) 
eventually receive the intervention. This 
is accomplished via random and sequen-
tial crossover of clusters from control 
to intervention until all units have been 
exposed. Each cluster will act as its own 
historic control. This design is especially 
powerful when there is heterogeneity 
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among clusters.33 An excellent example 
of this trial design in trauma surgery is 
an ongoing study of the delivery of high-
quality screening and intervention for 
post-traumatic stress disorder and comor-
bidities in adult trauma patients.34

Implementation science usually requires 
a multidisciplinary research team. Quali-
tative and mixed-methods studies often 
benefit from individuals not usually 
included in traditional surgical research 
teams such as social scientists, medical 
anthropologists, human factors engineers, 
behavioral scientists, and health econo-
mists. Stakeholder perspectives from all 
possible angles are beneficial to improve 
these types of projects. Implementa-
tion science teams might need frontline 
partners such as administrators, as well 
as physicians, nurses, and other clinical 
providers whose practice will be involved 
or related to the intervention.

Methodological examples
Our ability to study and pinpoint barriers 
to the implementation of evidence-based 
measures and best practices is dependent 
on selecting context-relevant method-
ology. Once the outcomes of interest and 
framework are identified, the next step is 
to match the ideal study methodology. We 
provide two real-life examples rather than 
outline an exhaustive list, understanding 
that specific clinical scenarios will reveal 
different barriers that require tailored 
methodologies. The first example uses a 
mixed-methods approach to study emer-
gency surgical care in northern Uganda; 
the second, the development of a best-
practices model in hospital-based violence 
intervention.

Soroti Regional Referral Hospital in 
northern Uganda serves more than 2 
million people and eight districts, leading 
to about 260 surgical referrals monthly.35 
As one might expect, obstacles to life-
saving surgical care, as in many low-income 
countries, are prevalent but poorly under-
stood. The challenge of outlining these 
obstacles requires a number of methods 
under the umbrella of implementation 
science. For this study, a mixed-methods 
approach provided the greatest detail that 
can be presented to key stakeholders as a 
first step in improving essential surgical 
care in a resource-limited setting. The 
Surgeons Overseas’ Personnel, Infrastruc-
ture, Procedures, Equipment and Supplies 
(PIPES) Survey, with 105 variables in five 
domains, was used to reveal deficien-
cies in both workforce and infrastruc-
ture that allowed targeted intervention 
for improvement (available at https://

www.​surgeonsoverseas.​org/​resources/).36 
These results were combined with process 
mapping, or Time and Motion Studies, 
to pinpoint issues with access to urgent 
surgical care. Large patient volume was 
found to account for the greatest delay 
to timely care. Finally, qualitative anal-
ysis was performed after focus groups of 
key stakeholders and healthcare providers 
were conducted. This valuable informa-
tion corroborated some of the PIPES data 
but also highlighted the strength of the 
attendant (family) care, and the nature 
of the determination and ingenuity of 
the team of providers as two other key 
components driving change. This example 
addresses adoption, appropriateness, and 
feasibility of improvements to emergency 
surgical care in Uganda.

The second “real life” vignette involves 
a public health approach to hospital-based 
violence intervention.37–39 The hospital-
based violence intervention program at 
San Francisco General Hospital has devel-
oped fidelity over the past decade to retain 
the components and conduct that lead to 
successful outcomes. These include reduc-
tion in injury recidivism, programmatic 
capacity to address social determinants of 
health, and victims’ perceived value of the 
program. This group also demonstrated 
that the program could be implemented at 
another trauma center, studying barriers 
of transfer with the goal of identifying 
barriers to feasibility, maintaining fidelity 
and sustainability of this program on a 
larger scale.

Studying implementation of programs 
requires operationalizing outcome 
measures to determine if the program 
meets success metrics for all stakeholders. 
For the hospital-based violence interven-
tion program referenced above, a variety 
of implementation outcomes were studied 
in addition to clinical outcomes. The 
program’s clinical benefits were evaluated 
by examining whether the program met 
the stated needs of the community and by 
recording injury and criminal recidivism 
rates. Accessibility and adoption outcomes 
were studied using formative and process 
evaluations. These investigated if the 
program successfully screened, enrolled, 
and retained the target population. Qual-
itative semi-structured interviews of 
patients were used to describe appropri-
ateness and acceptability of these programs 
by end-users. Qualitative methods were 
also used to examine barriers to care from 
the perspectives of key stakeholders such 
as city government officials, private sector 
executives, hospital staff, and community-
based organizations, which addressed 
acceptability and feasibility. Cost-analysis 

studies were performed to ensure that 
this type of public health programming 
would not be financially onerous and 
therefore would have reasonable sustain-
ability. Lastly, this program was adopted 
at another institution; studying the 
portability of this program examined the 
strength of the program’s ability to be 
adopted and implemented in additional 
settings.

De-Implementation
On the other side of implementation 
science lays the concept of de-implemen-
tation, or removal of harmful or unnec-
essary practices. These efforts should 
be systematic and should end the use of 
low-value care, whether or not an alter-
native is available. However, de-imple-
mentation is likely underappreciated in 
the literature, as there is cognitive bias 
against removing a treatment from a para-
digm. De-implementation can be consid-
ered an implicit part of implementation 
and organizational change, although the 
strategies required are often different.40 
One conceptual model describes four 
main types of de-implementation change: 
partial reversal, complete reversal, related 
replacement, or unrelated replacement. In 
clinical practice, de-implementation does 
occur, and the extent to which treatments 
are de-implemented and the processes by 
which de-implementation is successful 
should be studied.

Partial reversal changes the frequency, 
breadth, or scale of an outmoded inter-
vention to provide the intervention to 
only a subgroup of patients or at a longer 
interval. In the trauma bay, selective place-
ment of tubes (rather than fingers and 
tubes in every orifice) is a start. Selective 
use of plain radiographs—such as elim-
inating x-ray of the pelvis in selected 
patients who will be undergoing CT scan 
of the abdomen and pelvis—can save time, 
money, and radiation exposure.41 Decision 
rules allowing selective use of imaging for 
cervical spine clearance (ie, NEXUS and 
Canadian c-spine rules) are other good 
examples of partial reversal.42 43 Complete 
reversal or discontinuation without 
replacement can also occur. If an interven-
tion has been shown to have no benefit to 
any subgroup on any timeframe, the prac-
tice can be completely eliminated. One 
example of complete reversal in trauma 
practice is the complete discontinuation of 
the use of steroids for routine treatment 
of spinal cord injury.44 45 Another strong 
push for reversal is in the clearance of 
the cervical spine in obtunded or intoxi-
cated adult blunt trauma patients based 

https://www.surgeonsoverseas.org/resources/
https://www.surgeonsoverseas.org/resources/
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on high-quality CT scan alone rather than 
with MRI.46 47 Despite a preponderance 
of papers suggesting this approach, there 
remains much variation in practice48—a 
topic ripe for de-implementation science 
studies.

Reversal with a related replacement or 
substitution allows the use of a related 
or more effective clinical practice. For 
example, in trauma, low-molecular-weight 
heparin has replaced unfractionated 
heparin for standard prophylaxis against 
deep vein thrombosis for most trauma 
patients.49 The fourth type of de-imple-
mentation includes reversal with an unre-
lated replacement. One example of this 
within trauma surgery is the evolution of 
treatment of splenic laceration with embo-
lization instead of surgery, a procedure 
that allows for splenic salvage as well as 
preservation of splenic function without 
major abdominal surgery.50

De-implementation does occur in clin-
ical practice but is often not studied with 
the rigor that we study other scientific 
changes. The study of de-implementation 
is an opportunity to ensure that ineffective 
practices do not reach our patients.

Conclusions
The CNTR is a broad coalition of 
US-based national organizations and 
professional societies brought together to 
focus attention on the significant public 
health problem of traumatic injury. CNTR 
aims to advocate for consistent and signif-
icant federal funding for trauma research 
commensurate with the injury burden in 
the USA.51 Currently, there is significant 
room for improvement for major funding 
in all areas of trauma research. Funding 
opportunities exist in the realm of imple-
mentation science, and this is a major 
frontier to which the trauma research 
community can be primed to make a 
significant impact. More and more large-
scale funding opportunities for implemen-
tation science research are being offered by 
the National Institutes of Health, Agency 
for Healthcare Research and Quality, 
the Veterans Affairs system, the Patient-
Centered Outcomes Research Institute, 
and other large national organizations.

Basic, clinical, and translational science 
research have been the backbone of 
trauma research for decades. We are not 
advocating to stop doing these types of 
research. Only by these investigations 
will we discover new drugs, surgical or 
procedural therapies, diagnostic tests, and 
cutting-edge care for patients. However, 
we implore the trauma research commu-
nity to also embrace other frontiers of 

research including implementation science 
in order to learn how to best bring the 
right care to the right patient in the right 
place at the right time.
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