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Abstract

Purpose of review—The use of evidence-based practices in clinical practice is frequently 

inadequate. Recent research has uncovered many barriers to the implementation of evidence-based 

practices in critical care medicine. Using a comprehensive conceptual framework, this review 

identifies and classifies the barriers to implementation of several major critical care evidence-

based practices.

Recent findings—The many barriers that have been recently identified can be classified into 

domains of the consolidated framework for implementation research (CFIR). Barriers to the 

management of patients with acute respiratory distress syndrome (ARDS) include ARDS under-

recognition. Barriers to the use of the awakening and breathing coordination, delirium monitoring/

management, and early exercise/mobility (ABCDE) bundle for mechanically ventilated patients 

and the sepsis bundle include patient-related, clinician-related, protocol-related, contextual-related, 

and intervention-related factors. Although these many barriers can be classified into all five CFIR 

domains (intervention, outer setting, inner setting, individuals, and process), most barriers fall 

within the individuals and inner setting domains.

Summary—There are many barriers to the implementation of evidence-based practice in critical 

care medicine. Systematically classifying these barriers allows implementation researchers and 

clinicians to design targeted implementation strategies, giving them the greatest chance of success 

in improving the use of evidence-based practice.
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INTRODUCTION

Implementation science is the ‘scientific study of the mechanisms by which evidence-based 

health-care interventions are adopted or not adopted in clinical and community settings’ [1]. 
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One goal of implementation science is to understand the facilitators of and barriers to the 

adoption of evidence-based practices. Acquiring knowledge of which specific facilitators 

and barriers are involved in a specific evidence-based practice’s use or nonuse in a specific 

real-world setting allows for the design and testing of context-specific implementation 

strategies to improve adoption.

There are many reasons why evidence-based practice is not successfully translated into 

clinical practice. Through the conceptual frameworks and models that have been developed, 

implementation science provides a systematic way of identifying potential barriers to 

adoption of evidence-based practices. Conceptual frameworks provide a common 

vocabulary and classification scheme for implementation researchers to identify barriers [1]. 

According to Nilsen, there are three aims of the use of frameworks in implementation 

science: describing the implementation process, explaining the factors that influence 

implementation outcomes, and evaluating implementation [2]. There are more than 100 

conceptual frameworks that have been developed to achieve these aims, categorize 

implementation strategies, and guide the evaluation of implementation efforts [1–5].

The primary goal of this review is to evaluate recent advances in the literature on barriers to 

the delivery of evidence-based practice in critical care medicine, using the scaffolding of one 

conceptual framework to elucidate common themes.

CONSOLIDATED FRAMEWORK FOR IMPLEMENTATION RESEARCH

One prominent conceptual framework is the consolidated framework for implementation 

research (CFIR) [6]. CFIR is a comprehensive collection of constructs based on many 

previous theories. These constructs are grouped into five domains, comprising the 

intervention, context, and process [6,7]:

1. Intervention: characteristics of the evidence-based practice being implemented in 

a specific setting, including core and adaptable components

2. Outer setting: economic, political, and social context of an organization within 

which implementation occurs

3. Inner setting: structural, political, and cultural contexts of the implementation 

process, including networks and communications

4. Individuals: characteristics and behavior of the people involved with the 

intervention and process

5. Process: the change required to achieve implementation

Each of these CFIR domains contains several constructs. For example, intervention includes 

constructs such as stakeholders’ perceptions of the quality and strength of evidence in the 

intervention, the intervention’s relative advantage over alternative practices, and its 

adaptability, trialability, and complexity. Inner setting includes such constructs as the 

structural characteristics, culture, and implementation climate of an organization, and the 

networks and communications channels within the organization. Individuals include the 

knowledge and beliefs about the intervention [6].
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A systematic review recently evaluated the use of CFIR [8▪]. This review found that CFIR 

has been meaningfully used in 26 studies. There was wide variation in the design of the 

included studies, and CFIR constructs from all five domains were used. Twenty-three (88%) 

studies used CFIR during or after implementation to identify facilitators and barriers to 

implementation.

In discussing the recent literature on why critical care clinicians fail to deliver evidence-

based practice, this article relies on the structure of the CFIR framework. Although the 

studies discussed below may not have followed the CFIR framework, linking their findings 

with CFIR domains and constructs allows for a systematic examination of the barriers to the 

use of evidence-based practice. The remainder of this article presents the most important 

recent literature on a topic-by-topic basis, with connections to the CFIR domains and 

constructs.

MANAGEMENT OF ACUTE RESPIRATORY DISTRESS SYNDROME

Acute respiratory distress syndrome (ARDS) is a syndrome of severe acute hypoxemia and 

pulmonary edema from inflammatory lung injury. ARDS has high prevalence [10% of 

intensive care unit (ICU) admissions] and mortality of 35–46% [9,10▪▪]. There is substantial 

evidence that low tidal volume ventilation is a highly effective therapy for ARDS, lowering 

mortality by 20–25% [11–13]. Indeed, low tidal volume ventilation has recently been given 

a strong recommendation in a multisociety clinical practice guideline [14▪]. In addition, 

there is some evidence that prone positioning, neuromuscular blockade, and higher positive 

end-expiratory pressure (PEEP) improve outcomes in ARDS patients [15–17].

Despite the strength of this evidence, the use of low tidal volume ventilation in clinical 

practice is as low as 19% of ARDS patients [18–23]. Previous surveys explored some of the 

barriers to low tidal volume ventilation use by ARDS Network (ARDS-Net) clinicians 

(physicians, nurses, and respiratory therapists); they identified physician unwillingness to 

relinquish ventilator control, failure to recognize ARDS, perceptions of contraindications, 

and other organizational, attitudinal, and knowledge barriers to low tidal volume ventilation 

use [24,25].

The Large Observational Study to Understand the Global Impact of Severe Acute 

Respiratory Failure (LUNG SAFE) was an international study of ARDS epidemiology and 

outcomes in 459 CUs across 50 countries [10▪▪]. Although the primary outcome was to 

establish the ICU incidence of ARDS (0.48 cases/ICU bed over 4 weeks, or a period 

prevalence of 10.4% of ICU admissions), a secondary outcome was to assess ARDS 

recognition. Site investigators were prompted to consider ARDS as a possible cause of each 

patient’s hypoxemia, both on day 1 of study entry and when patients exited the study; ARDS 

recognition was affirmed if a clinician answered positively to either question. ARDS was 

under-recognized; clinicians correctly diagnosed ARDS in only 60.2% of all ARDS patients. 

Factors that were associated with increased recognition included severe ARDS, higher 

nurse-to-patient and physician-to-patient ratios, younger patient age, lower predicted body 

weight, and pneumonia and pancreatitis. Concomitant cardiac failure and absence of a risk 

factor were associated with lower recognition. ARDS recognition itself was associated with 
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increased PEEP and greater use of neuro-muscular blockade and prone positioning, and a 

marginal lowering of tidal volume.

ARDS recognition is a multicomponent process, requiring knowledge of the definition of 

ARDS and structures and processes that allow the information necessary to diagnose ARDS 

to reach the clinician. Consequently, ARDS under-recognition as a barrier to effective 

treatment of ARDS could result from CFIR individual domain constructs such as individual 

knowledge and inner setting constructs such as organizational structural characteristics and 

communications.

BUNDLED MANAGEMENT OF MECHANICALLY VENTILATED PATIENTS

The use of multicomponent bundles that contain evidence-based practices is prominent in 

critical care medicine, focusing on such conditions as early sepsis management, prevention 

of ventilator-associated pneumonia, and basic ICU processes of care [26–28]. One area that 

has received recent attention is bundled care for the management of mechanically ventilated 

patients, particularly bundles that contain a protocolized process of liberation from 

mechanical ventilation, the prevention of agitation and delirium, and early mobilization. The 

primary driver of this approach has been the awakening and breathing coordination, delirium 

monitoring/management, and early exercise/mobility (ABCDE) bundle [29,30]. The 

components of the ABCDE bundle are interventions that individually have been shown to 

improve outcomes in mechanically ventilated patients [31–34], and implementation of the 

bundle itself leads to shorter mechanical ventilation duration and length of stay, increased 

mobilization, and reduction in delirium [35,36].

Despite this evidence, components of the ABCDE bundle have had limited adoption in 

clinical practice [37]. Several recent studies have examined the facilitators and barriers to 

ABCDE implementation or implementation of individual ABCDE components. Costa et al. 
[38▪▪] conducted a systematic review to identify barriers to ABCDE implementation (both 

the full bundle and individual components) and classify them according to CFIR domains. 

They identified 107 barriers from 49 studies. These barriers were then classified into four of 

the CFIR domains: outer setting (patient-related barriers, e.g., lack of patient cooperation, 

clinical instability and status), individuals (clinician-related barriers, e.g., lack of knowledge 

or confidence, attitude, and other clinician perceptions and concerns), intervention (protocol-

related barriers, e.g., lack of clarity with protocol or responsibility), and inner setting 

(contextual barriers, e.g., communication or coordination barriers, lack of leadership, or low 

prioritization). No CFIR process barriers were identified. This study provides evidence that 

barriers to ABCDE implementation exist across multiple constructs and domains, and give 

implementation researchers and clinicians a valuable roadmap to improve use of this 

complex practice.

The second study was a survey by Boehm et al. [39▪▪] of clinicians focusing on the 

relationship between provider attitudes toward the ABCDE bundle and organizational 

domains. Three hundred fifteen surveys were included (response rate of 25%). Multiple 

factors were associated with less difficulty performing the bundle and improved provider 

confidence and perceived safety and strength of evidence, including (with CFIR domains): 
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protocol attributes (intervention), role clarity (inner setting and individuals), training/

comprehension (inner setting and individuals), coordination (inner setting, individuals, and 

process), peer advocates (process), and teamwork (inner setting and process). Many of these 

factors can be attributed to the organizational aspects of care delivery; an intervention such 

as the ABCDE bundle is necessarily inter-professional and collaborative, and organizations 

are uniquely equipped to address any deficiencies related to these topics that may lead to low 

use in clinical practice.

Jordan et al. [40▪] conducted a qualitative evidence review of 11 studies that reported on the 

facilitators and barriers to implementation of protocols for ventilator weaning. Many barriers 

were identified, and can be grouped into three themes: barriers related to clinician 

knowledge and personal values and priorities (CFIR individuals), barriers related to practical 

arrangements for care such as ICU structure, resources, and staffing (CFIR inner setting), 

and professional practice such as training and experience, perceived confidence, and inter-

professional relationships (CFIR individuals, inner setting, and process). This study 

emphasizes the clear need for protocols, such as ventilator weaning protocols, to account for 

the multidisciplinary social and cultural environment in which they are implemented.

Two studies have investigated the early mobilization component of managing ventilated 

patients. Bakhru et al. [41▪] conducted a survey of almost 1500 ICU leaders (mainly nursing 

leaders) in several countries (64% response rate) on structural and organization 

characteristics that could affect early mobilization implementation. Potential facilitators of 

early mobilization included CFIR inner setting characteristics such as multidisciplinary 

rounds, daily patient goals, dedicated physiotherapists, and higher nurse staffing ratios. 

Dubb et al. [42▪] conducted a review of 40 studies reporting barriers to early mobilization, 

finding 28 barriers. These barriers encompassed CFIR outer setting (e.g., patient-related 

barriers such as condition and symptoms), inner setting (e.g., barriers such as ICU culture 

and structural issues such as resources, staffing, and protocol), individuals (e.g., attitudes), 

and process (e.g., planning and coordination).

BUNDLED MANAGEMENT OF SEPSIS

The primary evidence-based practice guidelines for sepsis management derive from the 

Surviving Sepsis Campaign [43▪]. These guidelines have been transformed into a 

multicomponent bundle of care practices, early implementation of which has become an 

important issue as it has been associated with lower mortality [44,45]. Recently, the state of 

New York mandated the use of sepsis protocols; increased protocol implementation and 

sepsis bundle compliance were associated with lower mortality [46▪,47]. Despite this 

evidence, compliance with the 3 and 6-h components of the sepsis bundle has been reported 

as low as 19 and 36%, respectively [26].

Tarrant et al. [48▪▪] investigated the barriers to implementation of a slightly different sepsis 

bundle, the UK-based ‘Sepsis Six’ bundle. They conducted about 300 h of observations at 

six hospitals and interviewed clinicians, identifying what strategies were being used to 

implement Sepsis Six. The implementation strategies that were employed included 

education, staff motivation, and prompting; however, completing the bundle was difficult. 
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The authors suggest that while Sepsis Six seems to be a simple intervention, it involves a 

complex, interdependent set of tasks that were prone to mistakes a multiple levels. These 

barriers can best be classified as CFIR intervention barriers.

Matthaeus-Kraemer et al. [49▪▪] conducted focus groups consisting of 29 critical care 

clinicians at five hospitals to investigate barriers to early recognition and management of 

severe sepsis and septic shock. The main barriers identified in this study were related to 

multidisciplinary communication, patient handover (e.g., poorly coordinated hand-overs 

among clinicians or time-consuming hand-overs), knowledge, and resource barriers — these 

barriers can be classified in the CFIR inner setting and individuals domains.

One goal of the Surviving Sepsis bundle is the early administration of appropriate antibiotics 

[43▪]. Although shorter time to antibiotic administration is itself associated with lower 

mortality, achieving early administration is difficult [50–52]. Almalki et al. [53▪▪] conducted 

a survey of 63 surgical ICU nurses on perceived barriers to antibiotic administration within 1 

h of sepsis recognition. The primary perceived barrier was lack of availability of antibiotics 

in the unit, and communication barriers were also identified (CFIR inner setting).

CONCLUSION

There are many barriers to the implementation of evidence-based practice in critical care 

medicine. As discussed above, there is a growing interest in identifying these barriers in 

many different aspects of critical care, from management of ARDS to weaning from 

mechanical ventilation to sepsis. Although it may be difficult to observe similarities in 

barriers when comparing individual studies, the use of a conceptual framework such as 

CFIR allows implementation researchers to classify barriers into major domains and themes. 

As Table 1 [10▪▪,38▪▪,39▪▪,40–42▪,48▪▪,49▪▪,53▪▪]demonstrates, the recent literature has 

identified a multitude of barriers that fall within all five CFIR domains, although most 

studies have investigated barriers in the inner setting and individuals domains. Having a 

systematically derived catalog of barriers allows implementation researchers and clinicians 

to design and evaluate implementation strategies that are targeted correctly, allowing for the 

greatest chance of success in improving the adoption of evidence-based practice.

Acknowledgments

Financial support and sponsorship

C.H.W. has received support from the National Heart, Lung, and Blood Institute (K23HL118139) and the 
Department of Defense Army Research Office.

REFERENCES AND RECOMMENDED READING

Papers of particular interest, published within the annual period of review, have been 
highlighted as:

▪ of special interest

▪▪ of outstanding interest

Weiss Page 6

Curr Opin Crit Care. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



1. Weiss CH, Krishnan JA, Au DH, et al. An Official American Thoracic Society Research Statement: 
implementation science in pulmonary, critical care, and sleep medicine. Am J Respir Crit Care Med. 
2016; 194:1015–1025. [PubMed: 27739895] 

2. Nilsen P. Making sense of implementation theories, models and frameworks. Implement Sci. 2015; 
10:53. [PubMed: 25895742] 

3. Tabak RG, Khoong EC, Chambers DA, Brownson RC. Bridging research and practice: models for 
dissemination and implementation research. Am J Prev Med. 2012; 43:337–350. [PubMed: 
22898128] 

4. Powell BJ, McMillen JC, Proctor EK, et al. A compilation of strategies for implementing clinical 
innovations in health and mental health. Med Care Res Rev. 2012; 69:123–157. [PubMed: 
22203646] 

5. Proctor EK, Landsverk J, Aarons G, et al. Implementation research in mental health services: an 
emerging science with conceptual, methodological, and training challenges. Adm Policy Ment 
Health. 2009; 36:24–34. [PubMed: 19104929] 

6. Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation of health services research 
findings into practice: a consolidated framework for advancing implementation science. Implement 
Sci. 2009; 4:50. [PubMed: 19664226] 

7. Pettigrew, A., Whipp, R. Managing change and corporate performance. In: Cool, K.Neven, DJ., 
Walter, I., editors. European Industrial Restructuring in the 1990s. Washington Square, NY: New 
York University Press; 1992. p. 227-265.

8▪. Kirk MA, Kelley C, Yankey N, et al. A systematic review of the use of the consolidated framework 
for implementation research. Implement Sci. 2016; 11:72. Systematic review of CFIR use, 
demonstrating that all five CFIR domains have been the focus of implementation studies. 
[PubMed: 27189233] 

9. Ranieri VM, Rubenfeld GD, et al. ARDS Definition Task Force. Acute respiratory distress 
syndrome: the Berlin Definition. JAMA. 2012; 307:2526–2533. [PubMed: 22797452] 

10▪▪. Bellani G, Laffey JG, Pham T, et al. Epidemiology, patterns of care, and mortality for patients 
with acute respiratory distress syndrome in intensive care units in 50 countries. JAMA. 2016; 
315:788–800. Large, multinational epidemiological study of ARDS incidence, management, and 
outcomes. ARDS under-recognition identified as a significant barrier to ARDS management, 
including low tidal volume ventilation. [PubMed: 26903337] 

11. Brower RG, Matthay MA, et al. Acute Respiratory Distress Syndrome Network. Ventilation with 
lower tidal volumes as compared with traditional tidal volumes for acute lung injury and the acute 
respiratory distress syndrome. N Engl J Med. 2000; 342:1301–1308. [PubMed: 10793162] 

12. Needham DM, Yang T, Dinglas VD, et al. Timing of low tidal volume ventilation and intensive 
care unit mortality in acute respiratory distress syndrome. A prospective cohort study. Am J Respir 
Crit Care Med. 2015; 191:177–185. [PubMed: 25478681] 

13. Needham DM, Colantuoni E, Mendez-Tellez PA, et al. Lung protective mechanical ventilation and 
two year survival in patients with acute lung injury: prospective cohort study. BMJ. 2012; 
344:e2124. [PubMed: 22491953] 

14▪. Fan E, Del Sorbo L, Goligher EC, et al. An Official American Thoracic Society/European Society 
of Intensive Care Medicine/Society of Critical Care Medicine Clinical Practice Guideline: 
mechanical ventilation in adult patients with acute respiratory distress syndrome. Am J Respir 
Crit Care Med. 2017; 195:1253–1263. Multisociety clinical practice guideline on the ventilator 
management of patients with ARDS. [PubMed: 28459336] 

15. Guerin C, Reignier J, Richard JC, et al. Prone positioning in severe acute respiratory distress 
syndrome. N Engl J Med. 2013; 368:2159–2168. [PubMed: 23688302] 

16. Papazian L, Forel JM, Gacouin A, et al. Neuromuscular blockers in early acute respiratory distress 
syndrome. N Engl J Med. 2010; 363:1107–1116. [PubMed: 20843245] 

17. Briel M, Meade M, Mercat A, et al. Higher vs lower positive end-expiratory pressure in patients 
with acute lung injury and acute respiratory distress syndrome: systematic review and meta-
analysis. JAMA. 2010; 303:865–873. [PubMed: 20197533] 

18. Weiss CH, Baker DW, Weiner S, et al. Low tidal volume ventilation use in acute respiratory 
distress syndrome. Crit Care Med. 2016; 44:1515–1522. [PubMed: 27035237] 

Weiss Page 7

Curr Opin Crit Care. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



19. Young MP, Manning HL, Wilson DL, et al. Ventilation of patients with acute lung injury and acute 
respiratory distress syndrome: has new evidence changed clinical practice? Crit Care Med. 2004; 
32:1260–1265. [PubMed: 15187503] 

20. Checkley W, Brower R, Korpak A, et al. Effects of a clinical trial on mechanical ventilation 
practices in patients with acute lung injury. Am J Respir Crit Care Med. 2008; 177:1215–1222. 
[PubMed: 18356562] 

21. Kalhan R, Mikkelsen M, Dedhiya P, et al. Underuse of lung protective ventilation: analysis of 
potential factors to explain physician behavior. Crit Care Med. 2006; 34:300–306. [PubMed: 
16424706] 

22. Chen YF, Lim CK, Ruan SY, et al. Factors associated with adherence to low-tidal volume strategy 
for acute lung injury and acute respiratory distress syndrome and their impacts on outcomes: an 
observational study and propensity analysis. Minerva Anestesiol. 2014; 80:1158–1168. [PubMed: 
24569355] 

23. Umoh NJ, Fan E, Mendez-Tellez PA, et al. Patient and intensive care unit organizational factors 
associated with low tidal volume ventilation in acute lung injury. Crit Care Med. 2008; 36:1463–
1468. [PubMed: 18434907] 

24. Rubenfeld GD, Cooper C, Carter G, et al. Barriers to providing lung-protective ventilation to 
patients with acute lung injury. Crit Care Med. 2004; 32:1289–1293. [PubMed: 15187508] 

25. Dennison CR, Mendez-Tellez PA, Wang W, et al. Barriers to low tidal volume ventilation in acute 
respiratory distress syndrome: survey development, validation, and results. Crit Care Med. 2007; 
35:2747–2754. [PubMed: 17901838] 

26. Rhodes A, Phillips G, Beale R, et al. The Surviving Sepsis Campaign bundles and outcome: results 
from the International Multicentre Prevalence Study on Sepsis (the IMPreSS study). Intensive Care 
Med. 2015; 41:1620–1628. [PubMed: 26109396] 

27. Hawe CS, Ellis KS, Cairns CJ, Longmate A. Reduction of ventilator-associated pneumonia: active 
versus passive guideline implementation. Intensive Care Med. 2009; 35:1180–1186. [PubMed: 
19308354] 

28. Weiss CH, Moazed F, McEvoy CA, et al. Prompting physicians to address a daily checklist and 
process of care and clinical outcomes: a single-site study. Am J Respir Crit Care Med. 2011; 
184:680–686. [PubMed: 21616996] 

29. Balas MC, Burke WJ, Gannon D, et al. Implementing the awakening and breathing coordination, 
delirium monitoring/management, and early exercise/mobility bundle into everyday care: 
opportunities, challenges, and lessons learned for implementing the ICU Pain, Agitation, and 
Delirium Guidelines. Crit Care Med. 2013; 41(9 Suppl 1):S116–S127. [PubMed: 23989089] 

30. Morandi A, Brummel NE, Ely EW. Sedation, delirium and mechanical ventilation: the ‘ABCDE’ 
approach. Curr Opin Crit Care. 2011; 17:43–49. [PubMed: 21169829] 

31. Kress JP, Pohlman AS, O’Connor MF, Hall JB. Daily interruption of sedative infusions in critically 
ill patients undergoing mechanical ventilation. N Engl J Med. 2000; 342:1471–1477. [PubMed: 
10816184] 

32. Ely EW, Baker AM, Dunagan DP, et al. Effect on the duration of mechanical ventilation of 
identifying patients capable of breathing spontaneously. N Engl J Med. 1996; 335:1864–1869. 
[PubMed: 8948561] 

33. Girard TD, Kress JP, Fuchs BD, et al. Efficacy and safety of a paired sedation and ventilator 
weaning protocol for mechanically ventilated patients in intensive care (Awakening and Breathing 
Controlled trial): a randomised controlled trial. Lancet. 2008; 371:126–134. [PubMed: 18191684] 

34. Schweickert WD, Pohlman MC, Pohlman AS, et al. Early physical and occupational therapy in 
mechanically ventilated, critically ill patients: a ran-domised controlled trial. Lancet. 2009; 
373:1874–1882. [PubMed: 19446324] 

35. Balas MC, Vasilevskis EE, Olsen KM, et al. Effectiveness and safety of the awakening and 
breathing coordination, delirium monitoring/management, and early exercise/mobility bundle. Crit 
Care Med. 2014; 42:1024–1036. [PubMed: 24394627] 

36. Kram SL, DiBartolo MC, Hinderer K, Jones RA. Implementation of the ABCDE bundle to 
improve patient outcomes in the intensive care unit in a rural community hospital. Dimens Crit 
Care Nurs. 2015; 34:250–258. [PubMed: 26244238] 

Weiss Page 8

Curr Opin Crit Care. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Miller MA, Govindan S, Watson SR, et al. ABCDE, but in that order? A cross-sectional survey of 
Michigan intensive care unit sedation, delirium, and early mobility practices. Ann Am Thorac Soc. 
2015; 12:1066–1071. [PubMed: 25970737] 

38▪▪. Costa DK, White M, Ginier E, et al. Identifying barriers to delivering the ABCDE bundle to 
minimize adverse outcomes for mechanically ventilated patients: a systematic review. Chest. 
2017 In Press. Systematic review of barriers to the use of the ABCDE bundle for mechanically 
ventilated patients. One hundred seven barriers from 49 studies were identified, and classified 
into four CFIR domains: intervention, outer setting, inner setting, and individuals. 

39▪▪. Boehm LM, Vasilevskis EE, Dietrich MS, et al. Organizational domains and variation in 
attitudes of intensive care providers toward the ABCDE bundle. Am J Crit Care. 2017; 26:e18–
e28. Survey of clinicians focusing on their attitudes toward the ABCDE bundle. Many 
organizational aspects of care delivery were associated with less difficulty using the bundle. 
[PubMed: 28461551] 

40▪. Jordan J, Rose L, Dainty KN, et al. Factors that impact on the use of mechanical ventilation 
weaning protocols in critically ill adults and children: a qualitative evidence-synthesis. Cochrane 
Database Syst Rev. 2016; 10:CD011812. Qualitative review of 11 studies on facilitators and 
barriers to implementation of ventilator weaning protocols, finding barriers related to clinician 
knowledge, values, and priorities; the practical arrangements for care; and professional practice. 
[PubMed: 27699783] 

41▪. Bakhru RN, McWilliams DJ, Wiebe DJ, et al. Intensive care unit structure variation and 
implications for early mobilization practices. An international survey. Ann Am Thorac Soc. 
2016; 13:1527–1537. Survey of 1500 ICU leaders on structural and organizational characteristics 
affecting early mobilization implementation; facilitators included multiple inner setting factors. 
[PubMed: 27268952] 

42▪. Dubb R, Nydahl P, Hermes C, et al. Barriers and strategies for early mobilization of patients in 
intensive care units. Ann Am Thorac Soc. 2016; 13:724–730. Review of 40 studies on barriers to 
early mobilization, finding outer setting, inner setting, and process barriers. [PubMed: 27144796] 

43▪. Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Campaign: international guidelines for 
management of sepsis and septic shock: 2016. Crit Care Med. 2017; 45:486–552. Clinical 
practice guidelines for the management of sepsis. [PubMed: 28098591] 

44. Levy MM, Rhodes A, Phillips GS, et al. Surviving Sepsis Campaign: association between 
performance metrics and outcomes in a 7. 5-year study. Crit Care Med. 2015; 43:3–12. [PubMed: 
25275252] 

45. Ferrer R, Martin-Loeches I, Phillips G, et al. Empiric antibiotic treatment reduces mortality in 
severe sepsis and septic shock from the first hour: results from a guideline-based performance 
improvement program. Crit Care Med. 2014; 42:1749–1755. [PubMed: 24717459] 

46▪. Seymour CW, Gesten F, Prescott HC, et al. Time to treatment and mortality during mandated 
emergency care for sepsis. N Engl J Med. 2017; 376:2235–2244. Study of sepsis patients in New 
York State demonstrating that faster completion of a sepsis bundle and faster administration of 
antibiotics were associated with lower mortality. [PubMed: 28528569] 

47. Hershey TB, Kahn JM. State sepsis mandates: a new era for regulation of hospital quality. N Engl J 
Med. 2017; 376:2311–2313. [PubMed: 28528558] 

48▪▪. Tarrant C, O’Donnell B, Martin G, et al. A complex endeavour: an ethnographic study of the 
implementation of the Sepsis Six clinical care bundle. Implement Sci. 2016; 11:149. Observation 
of Sepsis Six bundle and interviews of clinicians. The bundle itself was likely a barrier, as bundle 
completion was difficult, likely because of its complex, interdependent set of tasks. [PubMed: 
27852320] 

49▪▪. Matthaeus-Kraemer CT, Thomas-Rueddel DO, Schwarzkopf D, et al. Crossing the handover 
chasm: clinicians’ perceptions of barriers to the early detection and timely management of severe 
sepsis and septic shock. J Crit Care. 2016; 36:85–91. Focus groups of clinicians on barriers to 
early recognition and management of sepsis. Identified barriers included inner setting and 
individuals domain factors such as communication, patient handover, knowledge, and resources. 
[PubMed: 27546753] 

Weiss Page 9

Curr Opin Crit Care. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



50. Kumar A, Roberts D, Wood KE, et al. Duration of hypotension before initiation of effective 
antimicrobial therapy is the critical determinant of survival in human septic shock. Crit Care Med. 
2006; 34:1589–1596. [PubMed: 16625125] 

51. Gaieski DF, Mikkelsen ME, Band RA, et al. Impact of time to antibiotics on survival in patients 
with severe sepsis or septic shock in whom early goal-directed therapy was initiated in the 
emergency department. Crit Care Med. 2010; 38:1045–1053. [PubMed: 20048677] 

52. Hitti EA, Lewin JJ, Lopez J, et al. Improving door-to-antibiotic time in severely septic emergency 
department patients. J Emerg Med. 2012; 42:462–469. [PubMed: 21737222] 

53▪▪. Almalki O, Levine AR, Turner E, et al. Impact of a multidisciplinary bundle on time to antibiotic 
administration in septic SICU patients. J Intensive Care Med. 2016 In Press. Survey of ICU 
nurses on perceived barriers to early antibiotic administration. The primary barrier was lack of 
availability of antibiotics in the unit. 

Weiss Page 10

Curr Opin Crit Care. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



KEY POINTS

• The use of evidence-based practices in real-world critical care medicine is 

frequently inadequate.

• Recent literature has identified many barriers to evidence-based practices, 

particularly for low tidal volume ventilation in patients with ARDS and the 

use of bundles to manage sepsis and mechanically ventilated patients.

• The CFIR can be used to classify barriers into domains based on common 

themes, including intervention, outer setting, inner setting, individuals, and 

process.

• Barriers to implementation of evidence-based practices in critical care include 

factors in all five CFIR domains, although most of the recent barriers are 

limited to the inner setting and individuals domains.

• Systematically classifying these barriers allows implementation researchers 

and clinicians to design targeted implementation strategies, giving them the 

greatest chance of success in improving the use of evidence-based practices.
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Table 1

Classification of recently identified barriers to implementation of evidence-based practice in critical care

Article Clinical topic Facilitators/barriers/not barriers CFIR domain

LUNG SAFE [10▪▪] Low tidal volume ventilation for 
ARDS

Barrier: ARDS under-recognition Inner setting and 
individuals

Costa et al. [38▪▪] ABCDE bundle for ventilated 
patients

Barriers: patient-related, clinician- related, 
protocol-related, and contextual

Intervention, outer 
setting, inner setting, 
and individuals

Boehm et al. [39▪▪] ABCDE bundle for ventilated 
patients

Not barriers: protocol attributes, role clarity, 
training, coordination, peer advocates, and 
teamwork

Intervention, inner 
setting, individuals, 
and process

Jordan et al. [40▪] Ventilator weaning protocols Barriers: clinician knowledge, values and 
priorities, practice care arrangements, and 
professional practice

Individuals, inner 
setting, and process

Bakhru et al. [41▪] Early mobilization for ventilated 
patients

Facilitators: multidisciplinary rounds, daily 
goals, physiotherapists, and higher staffing 
ratios

Inner setting

Dubb et al. [42▪] Early mobilization for ventilated 
patients

Barriers: patient-related, ICU culture and 
structure, attitudes, planning, and coordination

Outer setting, inner 
setting, individuals, 
and process

Tarrant et al. [48▪▪] Sepsis Six bundle Barriers: bundle complexity Intervention

Matthaeus-Kraemer et al. 
[49▪▪]

Early recognition/management of 
sepsis

Barriers: poor communication, patient 
handover, knowledge, and resources

Inner setting and 
individuals

Almalki et al. [53▪▪] Early antibiotic administration Barrier: unavailability of antibiotics and 
communication

Inner setting

ABCDE, awakening and breathing coordination, delirium monitoring/management, and early exercise/mobility; ARDS, acute respiratory distress 
syndrome; CFIR, consolidated framework for implementation research; ICU, intensive care unit.
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