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Abstract 

Background/objective: In November 2014, our Neurointensive Care Unit began a multi-phased progressive early 
mobilization initiative for patients with subarachnoid hemorrhage and an external ventricular drain (EVD). Our goal 
was to transition from a culture of complete bed rest (Phase 0) to a physical and occupational therapy (PT/OT)-guided 
mobilization protocol (Phase I), and ultimately to a nurse-driven mobilization protocol (Phase II). We hypothesized that 
nurses could mobilize patients as safely as an exclusively PT/OT-guided approach.

Methods: In Phase I, patients were mobilized only with PT/OT at bedside; no independent time out of bed occurred. 
In Phase II, nurses independently mobilized patients with EVDs, and patients could remain out of bed for up to 3 h at 
a time. Physical and occupational therapists continued routine consultation during Phase II.

Results: Phase II patients were mobilized more frequently than Phase I patients [7.1 times per ICU stay (± 4.37) versus 
3.0 times (± 1.33); p = 0.02], although not earlier [day 4.9 (± 3.46) versus day 6.0 (± 3.16); p = 0.32]. All Phase II patients 
were discharged to home PT services or acute rehabilitation centers. No patients were discharged to skilled nursing 
or long-term acute care hospitals, versus 12.5% in Phase I. In a multivariate analysis, odds of discharge to home/rehab 
were 3.83 for mobilized patients, independent of age and severity of illness. Other quality outcomes (length of stay, 
ventilator days, tracheostomy placement) between Phase I and Phase II patients were similar. No adverse events were 
attributable to early mobilization.

Conclusions: Nurse-driven mobilization for patients with EVDs is safe, feasible, and leads to more frequent ambula-
tion compared to a therapy-driven protocol. Nurse-driven mobilization may be associated with improved discharge 
disposition, although exact causation cannot be determined by these data.
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Introduction
Immobility during hospitalization leads to problems 
including muscle breakdown, bone resorption, cardiac 
and pulmonary complications, deep vein thrombosis 
(DVT), pulmonary embolus, and long-term cognitive 
and physical impairments [1–5]. Intensive Care Unit 
(ICU)-acquired weakness can begin within 24  h of ICU 

admission and continue to evolve throughout hospitali-
zation [6]. It may take years after discharge to reach peak 
functional recovery [7, 8]. The benefits of early mobiliza-
tion have been recognized in recent literature and include 
improved peripheral and respiratory muscle strength 
[7], increased quality of life, earlier ventilator liberation, 
decreased incidence of delirium, and greater functional 
independence [9–11].

Mobilization in general critical care may include 
active or passive range of motion, seated balance activi-
ties, transfer training, and walking [3]. Although a clear 
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definition of “early mobilization” is lacking, examples of 
early mobilization in the Neuro ICU include: sitting on 
the edge of the bed, progressing to a stand-pivot position, 
transferring out of bed to a chair position, ambulating, 
increasing independence with activities of daily living 
(ADLs), and maintaining joint integrity [12]. Despite 
evidence of the benefit, safety, and feasibility of early 
ICU mobilization, multiple factors in the neuroscience 
population, such as high fall risk and impulsivity, may 
complicate patient mobilization. Patients with aneurys-
mal subarachnoid hemorrhage (SAH) represent a unique 
patient population in the Neuro ICU, as these patients 
may be at particular risk for immobility due to concerns 
of exacerbating delayed cerebral ischemia (DCI) and/or 
dislodging external ventricular drains (EVD). Because of 
these concerns, our institution had historically taken a 
conservative approach toward mobilizing patients with 
an EVD. Patients who had an EVD were on strict bed rest 
until the drain was removed. While on strict bed rest, 
patients were not eligible for physical therapy (PT) evalu-
ation, and out-of-bed activity was not permitted. The pri-
mary hypothesis of our early mobilization initiative was 
that implementation of a nurse-driven early mobilization 
protocol would lead to earlier and more frequent mobili-
zation sessions.

Methods
Our early mobilization initiative represents a prospec-
tive observational cohort study with one historical 
cohort (Phase 0). The project spanned three distinct 
phases (Phase 0, I, and II) between 2013 and 2016. For 
the purposes of the study, the term, ‘mobilization session’ 
referred to patient activity that occurred either seated at 
the edge of the bed or out of bed. The aim of the study 
was to determine whether a nurse-driven mobilization 
protocol would result in safe and more frequent mobi-
lization than institutional standard care. This mobiliza-
tion protocol was implemented as standard of care rather 
than as a formal research study. As such, patient consent 
was not required for inclusion. Collection of patient data 
was approved by the institutional review board (IRB).

Phase 0
Patients included for baseline analysis (Phase 0) were 
retrospectively identified via query of the electronic 
medical record (EMR). Patients with a diagnosis of 
SAH admitted to the Neuro ICU at the quaternary aca-
demic medical center from 2013 to 2014 were included. 
Patients with perimesencephalic SAH or those for 
whom comfort measures or hospice care were initi-
ated were not included in our study. No mobilization 
took place while an EVD was in place. PT/occupational 

therapy (OT) was not consulted until after the drain 
was removed; an order for “strict bed rest” remained 
active until that time. No out-of-bed activity was per-
mitted. While on strict bed rest, the head of bed could 
be adjusted for patient comfort, with the EVD trans-
ducer maintained at the level of the tragus. The head 
of bed for mechanically ventilated patients was main-
tained at greater than 30° per hospital protocol. There 
was no maximum restriction on head of bed eleva-
tion. All data points were retrospectively, manually 
abstracted from the EMR.

Phase I
Subjects for Phases I and II were prospectively iden-
tified from an IRB-approved cohort of SAH patients 
admitted to the Neuro ICU between 2014 and 2016. 
Phase I lasted for 12  months, from 2014 to 2015, and 
was characterized by use of a PT/OT-driven protocol 
[13]. Mobilization occurred only during formal PT/OT 
sessions with continuous presence of both the thera-
pist and the bedside nurse. Activities included sitting 
at the edge of the bed, standing in place, and marching 
in place. No independent time out-of-bed occurred in 
Phase I.

Phase II
Phase II began in January 2016 and lasted for 8 months. It 
was defined by use of a nurse-driven protocol (Fig. 1). In 
Phase II, nurses were empowered to independently mobi-
lize patients. Mobilization could occur prior to initial PT/
OT evaluation. Additionally, patients were permitted to 
remain out of bed in a chair with drain clamped for up 
to 3 hours at a time. The decision was made to keep the 
drain clamped for the entirety of the mobilization session 
in order to prevent overdrainage of cerebrospinal fluid 
(CSF). Nurses assessed patients’ vital signs (including 
intracranial pressure [ICP]) and neurologic status hourly. 
If ICP increased (> 20 mmHg) while a patient was in the 
chair, the nurse could request an order to drain 10–15 mL 
of CSF each hour and then re-clamp the drain. Intensity 
and duration of activity and time out of bed was subject 
to patient preference, tolerance, and nursing workflow. 
Data points in both Phases I and II were prospectively 
tracked by clinical staff. 

The primary outcome measure was frequency of 
patient mobilization. Safety outcomes included elevation 
of ICP, acute onset of headache during mobilization, and 
acute focal/worsening of neurologic deficits. Secondary 
outcomes included ICU and hospital length of stay, rates 
of tracheostomy and ventriculoperitoneal shunt place-
ment, discharge disposition, and ventilator days.
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Fig. 1 Nurse-driven Phase II protocol for early mobilization of patients with an EVD
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Subjects
All patients received standard of care for aneurysmal 
SAH according to a previously published local proto-
col [14], which included aggressive pre-hospital and 
pre-operative resuscitation, early aneurysm occlusion, 
observation and supportive care in the ICU with inva-
sive hemodynamic monitoring, and aggressive preven-
tion and treatment of intracranial hypertension and 
DCI, consistent with published guidelines [15]. During 
the study duration, there were no changes to the stand-
ard treatment protocol at our institution that may have 
concomitantly attributed to a decrease in length of stay in 
the study population. SAH was established radiographi-
cally by admission computed tomography scan. Patients 
were characterized by admission Hunt and Hess (HH) 
grade [16] and modified Fisher (mF) grade [17]. Demo-
graphic data, including age and sex, as well as clinical and 
laboratory data were recorded. Comorbidity data, includ-
ing hypertension, coronary artery disease, prior stroke, 
diabetes, and tobacco and alcohol use, were also docu-
mented. Aneurysm size and location were documented 
from 4-vessel catheter cerebral angiography.

Patients’ eligibility for mobilization was evaluated on 
a daily basis. Patients were excluded from mobilization 
if they were unable to tolerate at least 30  min of EVD 
clamping (as assessed during bed rest), if they exhibited 
sustained intracranial hypertension (ICP > 20 mmHg), or 
if they were experiencing symptomatic vasospasm. Daily 
transcranial Doppler (TCD) studies were conducted for 
each patient; however, elevated TCD velocities in the 
absence of clinically significant neurologic changes did 
not exclude patients from mobilization. Relative mobili-
zation exclusion criteria included fluctuating neurologic 
examination, pulmonary or cardiovascular instability, 
and patient refusal. Relative exclusion criteria were evalu-
ated and considered on a daily case-by-case basis by the 
nursing and medical teams. Strict criteria to define pul-
monary and cardiovascular instability were not insti-
tuted. Rather, clinicians determined individual stability 
based upon knowledge of each patient’s baseline and 
physiologic trends throughout his or her ICU stay. Of 

note, patient inclusion was not dependent upon level of 
consciousness, HH and mF score, mechanical ventila-
tion status, or the ability to follow commands. Addition-
ally, the standard of practice at our institution is to send 
SAH patients to neurointerventional radiology within the 
first 24 h of admission. Subsequent flat bed rest restric-
tions ensue for six hours post-intervention. Patients were 
eligible for mobilization after bed rest restrictions were 
lifted. No additional changes to the standard care of SAH 
patients took place throughout the study period.

Statistical Analysis
Statistical analyses were performed using JMP Pro statis-
tical software (SAS) version 12. The χ2 test was used to 
compare categorical variables. The 2-sample t test was 
used to compare continuous variables. Multiple regres-
sion analyses were conducted to examine the relation-
ships between discharge disposition, length of stay, 
incidence of tracheostomy placement, and ventilator days 
and multiple potential predictors. The Wilcoxon Rank 
Sum test was used for data sets that appeared to be not 
normally distributed. Significant differences between 
groups were reported at the α level of 0.05.

Results
The majority of patients in all three phases had an aneu-
rysmal SAH. Average age was similar in all groups, 
although fewer patients in Phase II were classified as 
high-grade SAH, as designated by HH grade 4 or 5 
(Table 1). All patients, except two, were admitted within 
48 h of SAH, and all except one underwent EVD place-
ment within the first 48 h of admission. Thirteen patients 
were excluded from analysis due to death.

No patients in the Phase 0 cohort (n = 15) were mobi-
lized with an EVD. In Phase I (n = 24), first mobilization 
occurred 14  days earlier (Table  2; hospital day 6 versus 
hospital day 20; p < 0.0001) with implementation of the 
therapy-driven protocol. Using the nurse-driven protocol 
(Phase II; n = 17), mobilization occurred on average 1 day 
earlier than with the therapy-driven protocol (p = 0.099). 

Table 1 Demographics and baseline clinical data

GCS Glasgow Coma score, ICU intensive care unit, IQR interquartile range, SAH subarachnoid hemorrhage

Phase 0 (12 months)  
no mobility (N = 15)

Phase 1 (12 months)  
therapy-driven (N = 24)

Phase II (8 months) 
nurse-driven (N = 17)

Aneurysmal SAH (%) 13 (86.7) 23 (95.8) 15 (88.2)

Mean age (range years) 58.3 (33–78) 57.1 (27–84) 54.8 (19–90)

Sex (woman) (%) 13 (86.7) 14 (58.3) 8 (47.1)

Hunt Hess grade 4–5 (%) 4 (26.7) 6(25) 2 (11.8)

Modified Fisher 3–4 (%) 13 (86.7) 24(100) 14 (82.4)

GCS IQR (ICU admission) 13 (8–15) 14 (12–15) 14 (13–15)
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Patients were mobilized more frequently with each itera-
tion of our trial, progressing from complete bed rest in 
Phase 0 to an average of 3 mobilization sessions per ICU 
stay in Phase I (p < 0.0001) and 7 sessions per ICU stay in 
Phase II (p < 0.0001). A total of 71 mobilization sessions 
were completed for the 24 patients in Phase I, all of which 
were completed jointly with PT/OT and nurses. Mobili-
zation sessions in Phase I focused on transitioning from 
sitting to standing and transferring from bed to chair. A 
total of 120 mobilization sessions occurred among the 17 
patients in Phase II, which represents a 41% increase in 
the total number of mobilization sessions. Of these 120, 
57 sessions (47.5%) occurred jointly between PT/OT and 
nurses, and 63 sessions (52.5%) were conducted indepen-
dently by nurses. The most common activities indepen-
dently completed by nurses included transferring from 
bed to chair, walking to the commode, and ambulating 
in the hallway. When nurses independently mobilized 
a patient, PT shifted their focus to advanced gait train-
ing and stamina (increasing the distance of ambulation). 
Occupational therapists focused on ADLs, coordination, 
and communication.

Hospital length of stay progressively decreased with 
each Phase, although not significantly. ICU length of 
stay in Phase II trended lower (p = 0.007) when com-
pared with Phase I. In addition, incidence of trache-
ostomy placement and time on the ventilator lessened 
over time. No patients in Phase II received a tracheos-
tomy, although severity of injury may have been lower 
in this cohort. Discharge disposition significantly 
improved from Phase 0 to Phase II (Table 2).

Prior to implementation of a mobilization protocol, 
60% of SAH patients with an EVD were discharged to 
home or acute rehab, while the remainder went to a 
long-term acute care hospital (LTACH), skilled nurs-
ing facility (SNF), or another acute care hospital. In 
Phase II, all patients were discharged to home or acute 
rehab. In a multivariate analysis, the odds of discharge 
to home or rehab versus LTACH or SNF were 3.83 (95% 
confidence interval, 1.14–9.16) for mobilized patients, 
independent of age, Glasgow Coma score (GCS) at first 
mobility session, and high HH grade (Table  3). Mobi-
lization of patients was not significantly independently 
associated with hospital length of stay, tracheostomy 
placement, or ventilator days.

Reasons for aborted sessions and premature cessation 
of mobilization were documented by PT/OT and nursing 
staff. In Phase I, there were 23 instances where PT/OT 
consultation was intended but no mobilization actually 
occurred. Reasons for withholding mobilization included 
acute worsening of neurologic examination, hyper- or 
hypotension, and increased ICP. Four sessions in Phase 

Table 2 Outcomes of each phase

EVD External ventricular drain, ICU intensive care unit, LOS length of stay, LTACH long-term acute care hospital, Rehab rehabilitation facility, SNF skilled nursing facility

*Represents mean values

A = signifies statistical significance (p < 0.05) compared to Phase 0

B = signifies statistical significance (p < 0.0001) compared to Phase 0

C = signifies statistical significance (p < 0.001) compared to Phase I

D = combined home/rehab between Phase 0 and Phase I (p = 0.05)

Phase 0 (N = 15)  
no mobility

Phase 1 (N = 24)  
therapy-driven

Phase II (N = 17) 
nurse-driven

*1st Mobilization by hospital day 20.1 days (± 7.02) 6.0 days (± 3.16)A 4.9 days (± 3.46)

*No. sessions (per patient while EVD was in 
place)

0 3.0 (± 1.33)B 7.1 (± 4.37)C

*Hospital LOS 28.2 (± 10.08) 24.6 (± 8.29) 20.9 (± 7.56)

*ICU LOS 21.4 (± 8.74) 18.7 (± 6.00) 16.1 (± 7.53)

*Ventilator days 12.3 (± 13.89) 6.3 (± 10.47) 3.1 (± 3.84)

Tracheostomy 40% 16.7% 0

Discharge disposition Home = 6.7% Home = 33.3%D Home = 29.4%

Rehab = 53.3% Rehab = 54.2% Rehab = 70.6%

LTACH = 33.3% LTACH = 8.3% LTACH = 0

Acute care hospital = 6.7% SNF = 4.2% SNF = 0

Table 3 Results: Multivariate outcomes predicting home 
or acute rehab discharge

GCS Glasgow Coma score

Odds ratio P value 95% CI

Total times mobilized 3.83 0.041 1.06–13.90

Hunt Hess 4–5 0.008 0.016 0.00003–0.341

Age 0.87 0.016 0.77–0.97

GCS at first mobility 2.40 0.079 0.90–6.34
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I were aborted mid-session due to pain, increased ICP, 
and hypotension. In Phase II, there were 11 attempted-
but-never-initiated mobilization sessions. Reasons for 
withholding mobilization included traveling for test-
ing or procedures, hypertension, increased ICP, and 
symptomatic vasospasm. Only one session was aborted 
mid-session due to elevated ICP. No falls, incidental 
medical device dislodgement (central venous catheters, 
arterial lines, endotracheal tubes, enteric feeding tubes, 
indwelling urinary catheters), acute hypoxia, new onset 
arrhythmias, prolonged elevated ICP, or neurologic 
changes occurred in association with early mobilization 
throughout the duration of data collection for our qual-
ity improvement initiative. Two EVD dislodgements 
occurred during the study period, although neither 
occurred during mobilization, nor were these incidents 
directly related to mobilization. Changes in blood pres-
sure that could be adequately managed with titration of 
pre-existing continuous vasoactive infusions or changes 
in heart rate unaccompanied by changes in blood pres-
sure or other clinical findings were not considered to be 
adverse events.

Discussion
Early mobilization refers to a broad range of activities, 
and no clear definition of early mobilization has yet been 
defined in the literature [18]. For our purposes, mobili-
zation was defined as any patient activity that occurred 
seated at the edge of bed or any out-of-bed physical activ-
ity. The ideal timing of early mobilization after admission 
or injury [18], the recommended frequency of mobiliza-
tion, and the development of standardized nurse-driven 
mobilization scales are also yet to be defined [19–21]. 
We sought to create an early mobilization protocol that 
would be safe, feasible, and result in earlier and more fre-
quent mobilization. We chose to follow additional spe-
cific quality metrics that were informed by previously 
published benefits of early mobilization.

Safety/Complications
Early mobilization in the ICU is met with multiple bar-
riers, including the presence of invasive devices [22]. 
Invasive neuromonitoring devices may deter early 
mobilization for various reasons, including fear of 
catheter dislodgement, hemorrhage, or inappropri-
ate CSF drainage [23]. These drains and monitors have 
historically required strict bed rest. Strategies to pro-
mote mobilization in ICU patients with devices include 
a stepwise mobilization protocol; securement of lines, 
drains, and tubes; pre-mobilization preparation; inter-
disciplinary teamwork; and clear delineation of roles 
[22].

Although mobilizing patients with invasive devices car-
ries inherent risk, the consequences of prolonged bed 
rest, including significant muscle wasting and reduced 
functional status, are profound [23, 24]. Recent litera-
ture has demonstrated that early mobilization in the ICU 
can be a safe and feasible intervention, with few adverse 
events recorded [7, 13]. Both therapy-driven and nurse-
driven protocols have been studied with similar safety 
outcomes [5, 19, 25–34].

One major concern with mobilizing patients dur-
ing the acute phase following SAH is exacerbation of 
cerebral vasospasm or worsening DCI. Kung et  al. [35] 
demonstrated the safety of changing head of bed posi-
tion in SAH patients by measuring cerebral blood flow 
via TCD and thermal diffusion probe. Karic et  al. [36] 
prospectively evaluated the effect of early mobilization 
on complications during the acute phase and within 
90 days after SAH. In the early mobilization group, cer-
ebral vasospasm was less frequent and less severe when 
compared to the control group. Additionally, the risk of 
severe vasospasm was reduced by 30% with each pro-
gression in level of mobilization achieved during the first 
4 days after aneurysm repair. Acute and chronic hydro-
cephalus, pulmonary infections, thromboembolic events, 
and death before discharge or within 90  days after the 
ictus were similar between the intervention and control 
groups. Olkowski et al. [18] also described an early mobi-
lization program for patients with a SAH as both safe and 
feasible.

In our quality improvement initiative, every patient in 
the ICU was evaluated daily by the interdisciplinary team 
for mobilization readiness. Our goal was to enter PT/
OT consultation orders as early as possible after admis-
sion. Confirmation of PT/OT consultation order entry 
was confirmed for each patient every morning. PT/OT 
and bedside nurses evaluated patients for the presence of 
any defined mobilization exclusion criteria and analyzed 
each patient’s current clinical status for the presence of 
any relative exclusion criteria as defined. Any questiona-
ble circumstances related to mobilization readiness were 
communicated to the medical team for expert guidance. 
No catheter dislodgements or bleeding complications 
were attributable to use of our early mobilization proto-
col. To prevent inappropriate CSF drainage, our protocol 
required double clamping of the EVD while the patient 
was out of bed. With an order, nurses could drain a speci-
fied amount of CSF each hour.

Nurse-Driven Mobilization Protocols
The primary hypothesis in Phase II of our early mobi-
lization initiative was that implementation of a nurse-
driven early mobilization protocol would lead to earlier 
and more frequent mobilization. In Phase I, patients 
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could be mobilized only during formal PT sessions. With 
our PT/OT resources and staffing model, a maximum 
of seven out of our twenty-two patients could be mobi-
lized each day. In Phase II of our initiative, nurses were 
able to independently mobilize their patients and do so 
prior to PT/OT consultation. With implementation of a 
nurse-driven protocol, the time from admission to first 
mobilization decreased, although not significantly, from 
6.0  days in Phase I to 4.9  days in Phase II (p = 0.15). 
However, the number of mobility sessions per patient 
significantly increased from 3.0 to 7.1 (p < 0.0001). This 
represents an increase of 41% in the number of mobiliza-
tion sessions and a 230% increase in the number of mobi-
lization sessions per patient from Phase I. Moreover, half 
of the 120 mobilization sessions that occurred in Phase 
II were conducted independently by nurses. This cor-
roborates findings from previous studies that have meas-
ured mobilization rates in critically ill patients [37–39]. 
We found that our patients who were mobilized using a 
nurse-driven protocol were mobilized more frequently, 
although not earlier.

Length of Stay
Early mobilization in the ICU also has implications for 
decreased ICU and hospital length of stay. Winkelman 
et  al. [21] demonstrated a significant reduction in ICU 
length of stay among medical and surgical ICU patients 
who were mobilized with the use of an early mobiliza-
tion protocol. Titsworth et al. [20] demonstrated a similar 
finding among Neuro ICU patients with use of the Pro-
gressive Upright Mobility Protocol Plus.

Patients with SAH at our hospital are treated by a 
standard pathway. Comparing no mobilization (Phase 
0) to nurse-driven mobilization (Phase II), average ICU 
length of stay decreased by nearly 5  days (p = 0.078). 
Although ICU length of stay was not significantly 
reduced, overall hospital length of stay among Phase II 
patients was, on average, 1 week shorter (p = 0.031) when 
compared to patients who were not mobilized.

Ventilator Days and Tracheostomy Placement
Early mobilization in the ICU may also improve respira-
tory muscle strength, resulting in earlier liberation from 
the ventilator or decreased incidence of tracheostomy 
placement [9, 10]. Patients who were mobilized with 
nurses (Phase II) received fewer days of mechanical ven-
tilation than patients who were not mobilized (p = 0.013). 
In addition, among patients who received no mobiliza-
tion (Phase 0), 40% received a tracheostomy. No patients 
in Phase II who were mobilized with the nurse-driven 
protocol received a tracheostomy (p = 0.004). In light of 
these results, it is important to note that fewer patients in 

Phase II were intubated (30% versus 26.7% of patients in 
Phase 0 and 25% of patients in Phase I).

Discharge Disposition
Early mobilization is associated with improved muscle 
strength and function [7], improved peripheral muscle 
strength, and greater functional independence [9, 10]. 
Because of these data, we hypothesized that implementa-
tion of an early mobilization protocol in the Neuro ICU 
would better prepare patients for longer duration of ther-
apy that is required to qualify for acute rehabilitation ser-
vices. This would result in better discharge disposition. 
We found that fewer patients who were mobilized with 
a therapy-driven protocol were discharged to an LTACH 
or SNF. However, no patients mobilized with a nurse-
driven protocol were discharged to LTACH or SNF. All 
patients were discharged home or to acute rehab. The 
Phase II cohort was slightly smaller than the other two 
cohorts, and had several patients with lower HH/mF 
scores. Moreover, patients in Phase II were younger, on 
average, than those in the other cohorts. ICU and hos-
pital LOS were shorter in this cohort as well. It may be 
that these patients were generally less critically ill, which 
thus may account for the improved outcomes. However, 
multivariate analysis revealed better discharge disposi-
tion independent of severity of illness, as measured by 
initial HH, mF, or GCS scores. It should be pointed out 
that the effect of high-grade HH score was not associated 
with discharge disposition, which runs counter to much 
of the established literature. This is likely due to the few 
high-grade patients that were included in this study. We 
suspect that most patients with high HH scores transi-
tioned to hospice and were thus not eligible for this study.

Between Phase 0 and Phase I, there was statistically sig-
nificant improvement between the combined discharge 
disposition.

Limitations
These findings are met with several limitations. This ini-
tiative represents a quality improvement initiative in a 
single Neuro ICU. We restricted the analysis to a specific 
patient population to limit the variability, but in so doing, 
the sample size remained small, and power was lacking 
to establish a veritable effect on outcomes. Moreover, 
there was decreased acuity of SAH patients during Phase 
II as well as a trend toward fewer female patients in the 
cohort. Such variability may have considerable impact on 
nearly all outcome measures. Data regarding the duration 
of mobilization sessions, employed mobilization maneu-
vers, and functional milestones were recorded inconsist-
ently. Therefore, qualitative differences in mobilization 
sessions may not be accounted for. Additionally, the 
daily PT/OT prioritization process was not standardized 
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during the study. Patient rapport and disposition needs 
of all other Neuro ICU patients likely impacted on daily 
evaluation who was prioritized for mobilization. It should 
also be made clear that during Phase II, although mobi-
lization was nurse-driven, PT/OT remained a vital and 
integral part of the mobilization protocol. Lastly, data 
collection for Phase 0 occurred retrospectively.

Future Research Opportunities
Many studies in general medical/surgical ICUs exclude 
or limit participation in patients with acute neurologic 
injury or patients who are not able to volitionally partici-
pate in activities [5, 11, 21, 30, 31, 37]. The study of early 
mobilization in patients with acute neurologic injury 
warrants additional study among both the overall neu-
rocritical care population and specific subpopulations 
and disease states. There is also opportunity to study the 
neuroscience population and effects of early mobilization 
on quality metrics such as incidence of DVT, skin ulcera-
tion, delirium, etc. Study of the types of mobilization 
interventions with the greatest safety profile, feasibility, 
and impact on outcome would aid in determining the 
types of resources and protocols most appropriate for the 
Neuro ICU. Additionally, guidelines for management of 
patients with SAH do not address ideal timing or safety 
of mobilizing patients after aneurysm treatment [40, 41]. 
The creation and testing of formal mobilization protocols 
for use in the Neuro ICU is also needed. Lastly, by reliev-
ing the case load of routine mobilization, a nurse-driven 
mobilization approach may permit PT/OT to perform 
novel and advanced therapy techniques, such as vented 
ambulation, cycle ergometry and advanced gait training 
for the most highly complex patients in the ICU.

Conclusions
We conclude that nurse-driven mobilization in SAH 
patients with EVDs is both safe and feasible. Allow-
ing nurses to drive mobilization leads to more frequent 
ambulation than when patients are mobilized only dur-
ing formal PT/OT sessions. Nurse-driven mobilization 
may be associated with improved discharge disposition, 
although the small sample size precludes the establish-
ment of causation. Additionally, a nurse-driven mobiliza-
tion protocol may allow for PT/OT to devote more time 
to novel or advanced therapy techniques for the most 
highly complex patients in the ICU. While these pre-
liminary data are encouraging, further study is warranted 
regarding mobilization of SAH patients, patients with 
EVDs, and nurse-driven mobilization protocols.
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