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Abstract

Objective: To characterize the indications, timing, barriers, and perceived value of rehabilitation 

currently provided for individuals with moderate or severe traumatic brain injury (TBI) admitted 

to the intensive care unit (ICU) based on the perspectives of providers who work in the ICU 

setting.

Participants: Members (n = 66) of the Neurocritical Care Society and the American Congress of 

Rehabilitation Medicine.

Design: An anonymous electronic survey of the timing of rehabilitation for patients with TBI in 

the ICU.
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Main Measures: Questions asked about type and timing of rehabilitation in the ICU, extent of 

family involvement, participation of physiatrists in patient care, and barriers to early rehabilitation.

Results: Sixty-six respondents who reported caring for patients with TBI in the ICU completed 

the survey; 98% recommended rehabilitative care while patients were in the ICU. Common 

reasons to wait for the initiation of physical therapy and occupational therapy were normalization 

of intracranial pressure (86% and 89%) and hemodynamic stability (66% and 69%).

Conclusions: The majority of providers caring for patients with TBI in the ICU support 

rehabilitation efforts, typically after a patient is extubated, intracranial pressure has normalized, 

and the patient is hemodynamically stable. Our findings describe current practice; future 

studies can be designed to determine optimal timing, intensity, and patient selection for early 

rehabilitation.
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Traumatic Brain Injury (TBI) affects 2.8 million people in the United States each year and 

is a leading cause of disability1; prevalence of disability following TBI is between 3.2 and 

5.3 million people in the United States. Although some moderate and severe TBI survivors 

live with significant long-term physical, cognitive, and psychological disabilities postinjury, 

many have good functional recoveries following prolonged rehabilitation.2,3 After moderate 

or severe TBI, adults are usually initially admitted to an intensive care unit (ICU). Most 

patients in the ICU eventually need extensive rehabilitation, as those with critical illness 

are at risk of severe and prolonged neuromuscular complications.4 Following TBI, many 

neuro-ICUs engage brain injury rehabilitation specialists (physiatrists, neurologists, and 

therapists) for physical, occupational, cognitive, and speech rehabilitation.

Evidence to inform rehabilitation practices for patients with TBI admitted to the ICU 

has largely been extrapolated from the broader critical care literature. In medical ICUs, 

rehabilitation of patients who are mechanically ventilated reduces ICU and hospital length 

of stay and delirium.4 In children, early rehabilitation following TBI resulted in shorter and 

more efficient rehabilitation periods following ICU discharge.5 Use of a mobility protocol 

in critically ill patients with cardiothoracic surgery produced clinically significant reductions 

in hospital length of stay, ICU days, ICU readmission rates, and pressure ulcer prevalence.6 

However, recent data from patients with an ischemic stroke suggested that early mobilization 

is associated with worse long-term outcomes.7 Subjects in the intervention arm of this study 

were mobilized within 24 hours of stroke, and it is possible that the early time frame 

may have contributed to the discouraging results. A similarly defined time frame for early 

rehabilitation has not been established within the TBI literature. Families of patients with 

TBI likely require attention as well, as one study suggested that posttraumatic stress disorder 

and depression at 3 months are higher in family members of patients with TBI compared 

with critically ill patients with other diagnoses.8 We surveyed practitioners of 2 medical 

societies who commonly care for individuals with TBI about current rehabilitation practices 

and ascertained how clinical status affects current practice.
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METHODS

We conducted an anonymous electronic survey using REDcap (Research Electronic Data 

Capture) through the Neurocritical Care Society (NCS) and the American Congress of 

Rehabilitation Medicine (ACRM), designated by the local institutional review board as 

nonhuman subject research.9 Questions asked about the timing of rehabilitation in the ICU, 

the extent of family involvement, participation of physiatrists in patient care, and the barriers 

to early rehabilitation. The survey was piloted within the group of neurointensivists and 

physiatrists at our institution to obtain feedback regarding the question content, wording of 

the items, need for additional items, and ease of use of the survey. A link to the final survey 

(see Table 1) was posted via an e-mailed newsletter to the ACRM in July 2016 and was 

posted to the NCS Web site from July 2016 until November 2017. Using NCS and ACRM 

membership listservs, 2 e-mail reminders were sent to each group. At the time the survey 

was launched, there were approximately 2400 members of the NCS and 2000 members 

of the ACRM, although it is unknown what proportion care for patients with TBI in the 

ICU setting. No incentives were offered to those who completed the survey, and responses 

remained anonymous.

Potential respondents were first asked whether they cared for patients with TBI in the ICU. 

Only those who answered yes were given the opportunity to complete the survey. The 

survey items in Table 1 consisted of a series of both open-ended and closed-ended questions. 

Closed-ended questions were analyzed using descriptive statistics. One open-ended question 

was analyzed using content analysis (Q11, Table 1). Early rehabilitation was defined in 

the survey as, “acute therapies such as range of movement, strengthening, ambulation, 

neurostimulation, or other acute therapies prior to more formalized rehabilitation.” The 

initial coding scheme for this item was developed based on the content of responses by 

a neurointensivist (N.K.) and a neurocritical care nurse practitioner (K.R.). The responses 

were read multiple times to identify themes. After discussion, a coding frame was developed 

and responses were coded by both N.K. and K.R. independently. If new codes emerged 

the coding frame was changed, and responses were recoded according to the new structure. 

Toward the end of the study, no new themes emerged, suggesting that the major themes 

had been identified.10 Codes were organized into themes, and Cohen’s κ was calculated to 

determine agreement. A structured codebook was developed and applied to the responses.

RESULTS

Of 97 people who followed the survey link, the 66 (68%) who cared for patients with TBI in 

the ICU were invited to complete the entire survey. These included 27 attending physicians, 

8 advanced practice providers (ie, nurse practitioners and physician assistants), 16 therapists 

(occupational, speech, and physical therapy), 6 nurses, 5 physicians in neurocritical care 

fellowship, 3 residents, and 1 other. Respondents represented several regions of the United 

States (northeast, southeast, midwest, and west). Of all respondents, 98% recommended 

rehabilitative care while patients with TBI were in the ICU.

Although 98% of respondents recommended rehabilitative care while individuals are still in 

their ICU course, views about the timing of rehabilitation differed. Only 11% of respondents 
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based the decision to start rehabilitation on the amount of time since the injury had occurred; 

38% based this decision on patient milestones that needed to be met, and others stated that 

it depended on the type of rehabilitation in question (52%). The most common milestones 

to meet for initiation of physical therapy were normalization of intracranial pressure (ICP) 

(82%) and hemodynamic stability (73%); the same milestones were required for initiation of 

occupational therapy (91% and 77%, respectively). The variation of milestones that needed 

to be met before starting physical therapy is described further in Figure 1. Speech therapy 

was typically recommended after extubation (70%) and normalization of ICP (51%).

Physiatrists were always involved in the care of the patient in the ICU in 14% of cases, 

usually in 36% of cases, sometimes in 24%, rarely in 14%, and never in 12% of cases. Of 

those who engaged physiatry, they were involved at various time points after admission, 

but mostly during the acute hospitalization period: 13% at the time of admission, 70% 

during the hospitalization, 14% at the time of discharge or to facilitate additional discharge 

planning, and 44% stated “other.”

The decision to start rehabilitation in the ICU is made by many different teams of 

practitioners. The neurocritical care team was involved in this decision more than any other 

specialty (85% of the time). Other specialties that contributed to this decision included 

neurosurgery (79%), trauma surgery (66%), physical therapy (60%), occupational therapy 

(54%), speech therapy (45%), physiatry (51%), and neurology (37%). Overall, families 

were involved in the decision to start therapy “rarely” in 39% of cases, “always” in 16%, 

“usually” in 9%, “sometimes” in 25%, and “never” in 11%.

Our last question explored opinions about and barriers to early rehabilitation, which fell into 

3 main themes: provider barriers, patient barriers, and organizational barriers. Within these 

3 themes, there were a total of 13 codes (see Table 2). Cohen’s κ for this coding scheme 

was 0.95. The most frequently cited barrier to rehabilitation in our qualitative analysis was 

limited resources. Example responses of this included, “Daily PT/OT is rarely performed 

due to short staffed therapists and RN high ratios cause time constraints,” “Barriers are 

largely volume. Supply versus demand. The demand is always for patients to be ‘cleared’ 

prior to discharge or for SLP (speech therapy) deciding about NPO status/tube placement, 

again so the discharge can proceed. Other demand for PT is the ortho hips/knee surgeries are 

also high priority,” or “Daily PT/OT is rarely performed due to short staffed therapists and 

RN high ratios. Rehab in the acute phase is extremely beneficial—even if it’s just range of 

motion for comatose patients.”

DISCUSSION

In this mixed-methods study describing practice patterns and barriers to rehabilitation of 

patients with moderate and severe TBI in the ICU, we found that practitioners caring for 

this patient population were nearly all proponents of rehabilitation in the ICU; that they face 

numerous barriers to instituting early rehabilitation; and that they support a milestone-driven 

approach to initiating rehabilitation. Most barriers remain unexplored for individuals who 

have sustained a TBI, but fell into 3 major categories: provider, patient, and organizational 

characteristics. The most frequently cited barrier to rehabilitation in our qualitative analysis 
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was limited resources. The general critical care literature suggests that an initial increased 

need for resources of PT/OT and other consultation services required for rehabilitation is 

offset by reduced delirium, higher levels of functional mobility, and decreased ICU and 

hospital length of stay.11

In our qualitative analysis, patient safety concerns were described as the second most 

common barrier to rehabilitation. Data related to safety of early rehabilitation in the 

neurocritical care patient population are limited. In children, early rehabilitation in the 

ICU following TBI resulted in shorter and more efficient rehabilitation periods following 

ICU discharge, and early passive range of movement did not result in increased ICP.5,12 

In ischemic stroke, however, data from A Very Early Rehabilitation Trial (AVERT) 

demonstrated harm with early (within 24 hours) mobilization.7 In our survey, respondents 

preferred using a milestone approach rather than predefined period to guide rehabilitation in 

the ICU. It is yet unknown whether the risks of rehabilitation early in an ICU course may 

outweigh the benefits, and this decision may need to be made on a case-by-case basis. Early 

mobility is likely favorable as long as a patient is medically stable, which is congruent with 

practice patterns identified in this survey. Our findings do not provide specific insight into 

the safety of early rehabilitation but rather characterize current practice.

We emphasize the preliminary nature of our report and note that much research is needed 

regarding early rehabilitation of individuals with TBI in the ICU. Specifically, 3 research 

needs regarding rehabilitation in patients with TBI in the ICU include (1) determining the 

optimal timing for rehabilitation, (2) determining the safety of rehabilitation in the ICU, 

and (3) determining the efficacy of ICU rehabilitation regarding what types and frequency 

of rehabilitation may be best depending on type and severity of injury, other injuries and 

comorbidities, and the need for invasive monitoring. In addition, as this line of research 

moves forward, it will be important to determine how these goals can be achieved while 

factoring in varying types of practitioners, hospital practice settings, and years in practice.

Our survey further revealed that multiple specialties play a role in the decision to start 

rehabilitation. Although this may be institution-dependent, research in nonneurologically 

injured patient populations suggests that a protocolized approach implemented by those on 

the “front line” of care, coupled with mandatory electronic mobilization orders, may be 

most effective.11,13–17 Such protocols need to be multidisciplinary, involving therapists, 

technicians, physicians, nurses, nursing assistants, and respiratory therapists if an ICU 

rehabilitation protocol or program is to be successful.11

Limitations

Although a wide breadth of geographic areas and specialties is represented in our survey, 

we had an overall relatively low response rate. An additional limitation was the fact that 

we did not link responses to the specialty of respondents, with both neurocritical care and 

physical medicine and rehabilitation physician specialties being represented. Although 98% 

endorsed rehabilitation in the ICU for individuals with TBI, this may not reflect universal 

support for early rehabilitation in this patient population since our respondents were all 

practitioners who cared for patients with TBI in the ICU. Our study was not designed 
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to determine differences in perceptions between different clinicians. Our data should be 

considered informative of current practice, not definitive.

CONCLUSION

We demonstrated consensus among respondents on the recommendation for early 

rehabilitative care following TBI, typically after a patient is extubated, ICP has normalized, 

and the patient is hemodynamically stable. To generate evidence-based guidance to inform 

rehabilitation practices for individuals with TBI admitted to the ICU, prospective studies are 

warranted to evaluate the merits of these provider-reported rehabilitation initiation criteria 

and harms of barriers to rehabilitation.
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Figure 1. 
Milestones to starting physical therapy.
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