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ABSTRACT
Purpose: To evaluate the benefits of early rehabilitation intervention for 
patients with sepsis in a medical intensive care unit (MICU) and to identify 
the factors associated with positive outcomes at discharge.

Methods: A retrospective review of 97 electronic medical records of 
patients with sepsis admitted to 2 similar-sized MICU pods of an urban 
tertiary care hospital was conducted. Bivariate analyses were conducted 
to compare the sociodemographics, length of stay, mobility level, and 
discharge disposition of 47 patients who received early rehabilitation 
intervention in MICU pod 1, with 46 patients who received standard 
rehabilitation intervention in MICU pod 2. In addition, multivariate analysis 
of the entire sample was conducted to identify the factors associated with 
positive discharge outcomes.

Results: Patients in pod 1 had significantly higher level of mobility at 
discharge (mean difference = 0.80, P = .009) and a better discharge 
disposition (λ2= 25.05, df = 7, P < .001) than those in pod 2. The 
positive outcomes of increased mobility and return to home at discharge 
were associated with rehabilitation intensity (F1,91= 52.30; P < .001, b = 
0.82) and rehabilitation initiation (adjusted odds ratio: 0.85, P = .039), 
respectively.

Conclusion: These findings provide empirical support for the safety and 
benefits of providing early intensive rehabilitation for patients in the MICU 
with sepsis using a therapist-driven model of care.
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Sepsis is a life-threatening organ dysfunction 
caused by a dysregulated host response to in-
fection,1 leading to systemic manifestations.2 

Sepsis is a major health care concern because of high 
treatment costs (more than $16 billion annually3) and 
mortality (more than 40% of hospital deaths3) among 
patients with critical illnesses in hospitals.4,5 Sepsis 
is rapidly increasing as evidenced by trend analysis 
from 2005 to 2014, indicating that sepsis has risen 
from 12.8 to 18.6 per 1000 hospital admissions.5

The in-hospital mortality rate for sepsis remains 
high, despite numerous efforts to reduce mortality 
through advances in supportive and adjunctive ther-
apy.6-8 The death rate of those admitted with sepsis 
was 17%, compared with 2% for those hospitalized 
with other conditions studied in the National Hospital 
Discharge Survey.9 Although early aggressive treat-
ment can increase survival,10 survivors are at a high 
risk for relapses and are likely to have permanent 
organ damage,11 cognitive impairment, and physical 
disability.12

About 46% of individuals hospitalized with sep-
sis are admitted through the emergency department13 
and usually treated in a hospital’s intensive care unit 
(ICU).14 About 70% of patients admitted with sep-
sis develop critical illness polyneuropathy,15 with a 
higher incidence among patients who also develop 
organ failure.16,17 In addition, critical illness polyneu-
ropathy and myopathy can cause complete paralysis 
among patients in a coma.18 In the ICU, patients with 
sepsis are likely to be treated with mechanical venti-
lation,19 resulting in long periods of unconsciousness 
and immobility. Prolonged mechanical ventilation 
often leads to major neuromuscular and neuropsychi-
atric complications such as physical disability20-22 and 
ICU-associated delirium.12 Patients who develop such 
ICU-related complications have a greater risk of mor-
tality, longer lengths of stay in the hospital, and are 
unlikely to be discharged to their homes.3,9,23,24

The aim of rehabilitation in the ICU is to restore 
the patient’s physical, cognitive, and functional sta-
tus.25 Rehabilitation strategies in the ICUs typically 
includes active or active-assisted range of motion, 
side-to-side turning, cycling in bed, exercises in bed, 
sitting on the edge of the bed, transferring from bed to 
a chair, tilt table, hoist training, marching on the spot, 
ambulation, stair training, active resistance exercises, 
electrical muscle stimulation, training in activities of 
daily living, positioning with or without orthotics, 
and cognitive and sensory stimulation.26,27 Rehabili-
tation is usually initiated when a patient is consid-
ered hemodynamically stable as defined by objective 
indicators such as blood pressure, cardiac output, and 
vasopressor or inotrope rate.28-30

The term “early rehabilitation intervention” (ERI) 
in this study refers to therapy initiated by physical 

FIGURE 1. Flowchart for Early Rehabilitation Intervention 
and Standard Rehabilitation Intervention. MICU 
indicates medical intensive care unit; OT, occupational 
therapy; PT, physical therapy.

and occupational therapists in consultation with the 
medical team within the first 48 hours of admission to 
the ICU. The patients were treated almost daily (5-7 
times per week). In contrast, the term “standard reha-
bilitation intervention” (SRI) in this study refers to a 
physician-driven referral. Therapy was initiated only 
24 to 48 hours after the rehabilitation team received 
a referral from a physician. Furthermore, the patients 
receiving SRI were seen only 1 to 3 times a week (see 
Figure 1).

Daily interruption of sedation with mobiliza-
tion of mechanically ventilated patients via physi-
cal therapy (PT) and occupational therapy (OT) can 
improve critically ill patients’ functional outcomes 
in the ICU.29-32 Early initiation of therapy in the ICU 
can increase ventilator-free days, improve peripheral 
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and respiratory strength, and reduce the length of 
ICU and hospital stay.31 Although ample evidence has 
established the effectiveness of early ICU rehabilita-
tion for critically ill patients,33 little is known about 
patients with sepsis in the ICU. Therefore, research 
focused solely on the outcomes of early rehabilitation 
of patients with sepsis treated in the ICU is needed.34

The purpose of this study was to evaluate the 
benefits of ERI for patients with sepsis in a medical 
intensive care unit (MICU) unit compared with SRI. 
Specifically, we were interested in the following aims:

1.	Comparing the length of stay in the hospital and 
the ICU, mobility level, and discharge disposition 
of patients who received 2 different rehabilitation 
protocols.

2.	Identifying the factors associated with positive 
outcomes at discharge for all patients in the study.

METHODS

Research Design
A retrospective analysis of the electronic medical 
records of patients with sepsis admitted to 2 similar-
sized MICU pods of an urban tertiary care medical 
center in the United States was undertaken over 6 
months (March 1, 2016, to August 31, 2016).

Procedures
Data collection began 19 months after a staged hos-
pital-wide implementation of ERI across all ICUs. 
The ERI protocol implementation spanned about  
16 months (July 2015 to November 2016), provid-
ing natural comparison groups to study the benefits 
of ERI. Therefore, some ICU units were not yet 
providing ERI, while the implementation gradually 
expanded in the hospital. Admission of patients to the 
MICU pods was based on bed availability and was not 
in the study team’s control.

Data gathering for this study involved analyses 
of the medical records of all patients with sepsis 
admitted to MICU pods 1 and 2. The study data were 
gathered from the electronic medical records into an 
observation form by the first and third authors. They 
cross-checked the processes to eliminate any coding 
errors, following which the first author entered the 
data into an Excel worksheet for statistical analysis. 
Informed consent was waived because of the nature 
of the study, and the hospital’s institutional review 
board approved all study procedures.

Participants
To be included in the study, the patients had to be 
adults (aged 18 years or more) with a diagnosis of 

sepsis as indicated by the diagnosis-related group 
(DRG) screening code of 870 (septicemia or severe 
sepsis with mechanical ventilation for 96 or more 
hours) or 871 (septicemia or severe sepsis without 
mechanical ventilation) admitted to either MICU pod 
1 or MICU pod 2.

Patients without the diagnosis of sepsis in both 
pods were excluded from the study. Patients with sep-
sis admitted to both MICU pods and those who started 
receiving OT or PT in the general medical unit before 
admission to the ICU were also excluded from the study.

Independent Variables
The independent variable for aim 1 of the study was 
the type of intervention that was a dichotomous nomi-
nal variable: 1= ERI and  2 = SRI. Irrespective of the 
admitting diagnosis, all patients in pod 1 of the MICU 
received ERI, and all patients in pod 2 received SRI. 
This study focused only on patients with sepsis in 
both pods. Both groups had received similar medi-
cal interventions during their hospitalization, but the 
type of rehabilitation they received varied in initiation 
and intensity as described in Figure 1. Rehabilitation 
strategies in both MICU pods were similar, which 
included the facilitation of range of motion and pro-
gressing functional independence such as bed mobil-
ity, balance training in sitting and standing, transfer 
training, gait training, stair training, and training in 
activities of daily living (feeding, grooming, dressing, 
toileting, bathing, etc). The key differences between 
the study groups were in the time taken for the initial 
PT and OT evaluation and the number of PT and OT 
visits that each patient in the MICU received.

The independent variables for aim 2 of the study 
were rehabilitation initiation and intensity. Rehabili-
tation initiation was the computed average of the time 
taken (number of days) for the initial PT and OT eval-
uation of each patient from the time of admission in 
the MICU. Rehabilitation intensity was the computed 
average of the weekly frequency of PT and OT visits.

Dependent Variables
Positive outcomes for patients with sepsis were 
defined as a shorter length of stay in the hospital, 
increased mobility, and discharge to the home with or 
without support.

a.	 Length of stay in the MICU with and without 
mechanical ventilation, general medical unit, and 
overall in the hospital were measured as the num-
ber of days, which is a continuous variable.

b.	 Mobility level was measured using a 5-point or-
dinal scale in which a higher score implied higher 
mobility (1 =bed rest, 2 =can sit at the edge of the 
bed, 3 =can stand and transfer to chair, 4 =walk 
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yses for the ordinal and continuous variables. Next, 
group equivalence on all variables of interest was 
established using χ2 tests or independent-samples t 
tests according to the level of measurement.

To complete aim 1 of the study, independent-sam-
ples t tests were conducted to compare the length of 
stay and mobility level by group membership. Dis-
charge disposition was cross-tabulated by group, and 
the Pearson χ2 test was used to examine whether the 
differences in discharge disposition were of statistical 
significance.

To complete aim 2 of the study, Pearson product-
moment correlation analysis, linear regression analy-
sis, and logistic regression analysis were undertaken 
using the entire sample. All of the nominal variables 
included in the analyses were dummy coded (eg, gen-
der was recoded as 0 = female, 1 = male). The mag-
nitude of the bivariate relationships between variables 
based on correlation analysis was used to specify the 
regression models to identify the factors associated 
with the positive outcomes of patients with sepsis.

RESULTS
Sample Description
This study focused on 97 patients with sepsis (DRG 
870 or DRG 871) admitted to 2 different MICU pods. 
Three patients were excluded from the study because 
they had initially been admitted to the general medi-
cal unit, where therapy was initiated before transfer to 
the MICU. Another patient who had been admitted to 
both MICU pods was also excluded. The study group 
comprised 47 patients admitted to pod 1 of the MICU 
who received ERI, and 46 patients in pod 2 of the 
MICU who received SRI (see Figure 1 for the reha-
bilitation protocols).

The groups were considered equivalent when 
admitted to the MICU regarding their sociodemo-
graphic characteristics (age, gender, diagnostic code 
at admission, and the type of medical insurance, see 
Table 1). Both groups received similar medical and 
rehabilitation interventions; however, differences 
were observed in rehabilitation initiation and inten-
sity, based on group membership (see Table 2).

Aim 1: Comparison of the Study Groups

Rehabilitation Intervention
Rehabilitation was initiated faster in the ERI group. 
On average, patients in the ERI group waited for 1.89 
days (SD = 2.19) after admission to the MICU before 
their initial PT or OT evaluations. In contrast, in the 
SRI group, the average wait time was about 7.76 days 
(SD = 4.32). Further, more than half (n = 25) of the 
patients in the SRI group did not receive any therapy. In 

with assistance, and 5 =walk independently). This 
tool was developed in the institute where the study 
was conducted to evaluate the daily mobility level 
of patients in the hospital by physical therapists, 
occupational therapists, and nurses.35 To complete 
aim 2 of the study, mobility level change for each 
patient was computed by subtracting the mobility 
level at admission scored by nurses from that of 
the mobility score at discharge scored by thera-
pists or nurses. Thus, higher scores implied great-
er improvement in mobility level and hence was 
defined as a positive discharge outcome.

No published research is available to date on the 
reliability or validity of this tool. However, the instru-
ment was found to possess good interrater reliability, 
as indicated by the interclass correlation coefficient 
(ICC) = 0.87 (95% confidence interval [CI]: 0.79-
0.92). The ICC value was computed by comparing the 
mobility ratings of patients at discharge by nurses and 
therapists. The average measure ICC indicated that 
a high degree of reliability was found between the 
mobility ratings of the 69 patients rated at discharge 
by both nurses and therapists.

c. Discharge disposition was measured as a nominal 
variable: 1 = left hospital against medical advice, 
2 = home, 3 = home with supports, 4 = acute 
rehabilitation, 5 = subacute rehabilitation, 6 = 
long-term acute rehabilitation, 7 = hospice, and 
8 = death. This variable was recoded in 2 ways 
before conducting multivariate analysis for aim 2 
of the study to identify the factors associated with 
mortality (1 = death vs 0 = all else) and discharge 
to home (1 = discharged to home with or without 
supports vs 0 = all else).

Sociodemographic Variables
The age of the patient recorded in years was a con-
tinuous variable. The gender of the patient, diagnosis 
at admission to the MICU, and type of insurance were 
nominal variables. The type of insurance was consid-
ered an indicator of the patients’ socioeconomic sta-
tus in this study. Gender and diagnosis were dummy 
coded before using them in correlation analyses for 
Aim 2 of the study to identify the factors associated 
with positive outcomes.

Data Analysis
Data were analyzed using IBM SPSS Statistics 26.0 
(IBM, Armonk, New York). All assumptions of nor-
mality were met before conducting the parametric 
tests, and an alpha level of 0.05 was established to 
evaluate statistical significance.

First, frequency analyses were conducted to 
describe the nominal variables and descriptive anal-
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contrast, all patients in the ERI group received at least 
1 therapy consultation. Rehabilitation intensity mea-
sured by the number of weekly PT and OT visits in the 
MICU was higher for those in the ERI group than their 
SRI group peers. On average, the ERI group patients 
received 3.96 (SD = 2.83) PT visits and 3.74 (SD = 
2.83) OT visits per week compared with the SRI group 
patients, who received only about 1 visit per week.

Length of Stay
The patients in the ERI group, compared with the SRI 
group, had a slightly shorter stay in the MICU (4.77 
vs 5.26 days) but stayed a bit longer in the MICU with 
mechanical ventilation (5.39 vs 5.04 days), general 
medical unit (5.21 vs 3.59 days), and overall in the 
hospital (9.98 vs 8.85 days). However, these group 
differences did not approach statistical significance 
(see Table 2).

Mobility Levels
At admission to the ICU, the mobility levels of 
patients in both groups as evaluated and documented 
by the nurses were similar. However, at discharge, 
the mobility levels of patients in the ERI group were 
significantly higher than their peers in the SRI group 
(3.30 vs 2.50, P = .009, see Table 2).

TABLE 1. Sample Description

Variables

RI 
(n = 47) 

n  (%), M (SD)

SRI 
(n = 46) 

n (%), M (SD)

Group 
Difference 

P

Gender

  Male

  Female

46.8 (22)

53.2 (25)

50.0 (23)

50.0 (23)

 .758a

Age (minimum-maximum: 17-95 y) 60.11 (19.17) 60.98 (14.93)  .876b

Diagnostic code

  870: Septicemia/sepsis with mechanical ventilation >96 h

  871: Septicemia/sepsis without mechanical ventilation 
 >96 h with major complication or comorbidity

19.1 (9)

 80.9 (38)

19.6 (9)

80.4 (37)

.959a

Insurance

  Private

  Medicare

  Medicaid

17.0 (8)

 61.7 (29)

21.3 (10)

12.0 (6)

52.2 (24)

34.8 (16)

.344a

Abbreviations: ERI, early rehabilitation intervention; SRI, standard rehabilitation intervention.
aNonsignificant P value of χ2 analysis.
bNonsignificant P value of independent t test. Nonsignificance indicates that there are no differences between the groups.

Discharge Disposition
One patient each in both groups left the hospital 
against medical advice. Of those formally discharged 
from the hospital, 12 patients (25.5%) in the ERI 
group were discharged to their homes versus only 4 
(8.7%) in the SRI group. Thirteen patients (27.7%) 
in the ERI group were discharged to their homes 
with some support compared with only 8 (17.4%) 
in the SRI group. Two patients (4.3%) in the ERI 
group were discharged to an inpatient rehabilitation 
unit, compared with only 1 (2.2%) in the SRI group. 
Eighteen patients (38.3%) in the ERI group were dis-
charged to a subacute rehabilitation facility versus 12 
(26.1%) in the SRI group. Only 1 patient (2%) in the 
ERI group was discharged to a long-term care facility 
compared with 2 (4%) in the SRI group. None of the 
patients in the ERI group were discharged to hospice 
or experienced in-hospital mortality. In contrast, in 
the SRI group, 3 (6.5%) were discharged to hospice, 
and 15 (32.6%) experienced in-hospital mortality. 
The χ2 testing results revealed that these overall dif-
ferences observed in discharge disposition between 
the groups depicted in Figure 2 were statistically sig-
nificant (λ2= 25.05, df = 7, P < .001). The strength 
of the association between group type and discharge 
disposition was moderate, as indicated by the value of 
the Cramer’s V = 0.52 (P = .001).
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Aim 2: Factors Associated With Positive 
Discharge Outcomes Among All Participants

Mobility Level 
The correlation analyses of all participants in the 
study indicated that the mobility level change was 
significantly associated with only rehabilitation 
intensity (r = 0.54, P < .001, see Table  3). Fur-
thermore, linear regression analysis indicated that 
rehabilitation intensity could explain 29.2% of the 
variance in mobility-level change (F

1,91
= 52.49; P 

< .001, b = 4.93 [95% CI for unstandardized coef-
ficient b: 0.49-1.14]).

Discharge disposition: Correlational analysis indi-
cated that in-hospital mortality was significantly asso-
ciated with rehabilitation initiation (r = 0.47, P < 
.000), rehabilitation intensity (r = −0.38, P < .001), 
and mobility-level change (r = −0.51, P < .001; see 
Table 3). The direction of the associations implies 
that those who experienced mortality waited longer 
to receive therapy, received less therapy, and showed 
less improvement in mobility level. Logistic regres-
sion indicated that positive outcome of discharge to 
home was significantly associated with age (adjusted 
odds ratio = 0.94 [95% CI: 0.90-0.98], P = .002) and 

rehabilitation initiation (adjusted odds ratio = 0.85 
[95% CI: 0.73-0.99], P = .039).

DISCUSSION
Study findings provide empirical support for the clinical 
rationale that early intensive rehabilitation in the MICU 
is safe and beneficial for patients with sepsis. No sig-
nificant differences were observed between the ERI and 
SRI group in terms of demographics, diagnosis, and the 
quality of medical or rehabilitation interventions pro-
vided. However, the ERI group received early intensive 
rehabilitation. Rehabilitation was initiated sooner and 
was more intense for the ERI group than their peers in 
the other MICU pod who received SRI. The physician-
driven therapy referral system may explain why 25 
patients in the SRI group never received any therapy—
unlike the therapist-driven system, which ensured that 
all patients in the ERI group received rehabilitation. 
Although the ERI group did not have a significantly 
shorter length of stay, it was deemed safe because none 
of the patients in pod 1 experienced in-hospital mortal-
ity compared with their peers who received SRI. Fur-
thermore, the patients who received ERI had higher 
mobility levels at discharge and were more likely to go 
home than their peers who received SRI.

TABLE 2. Rehabilitation Outcomes Compared by Study Group

Variables
ERI 

Mean (SD)
SRI 

Mean (SD)

Between-Group Difference

Mean Difference (95% CI) P

Rehabilitation initiation, d

  Wait for therapy, d 1.89 (2.19) 7.76 (4.32) −5.87 (−7.46 to 4.29) <.001a

Rehabilitation intensity (visits)

  Weekly PT frequency

  Weekly OT frequency

3.96 (2.83)

3.74 (2.83)

0.80 (1.09)

0.76 (1.04)

3.15 (2.27-4.04)

2.98 (2.10-3.87)

<.001a

<.001a

Length of stay, d

  MICU

  MICU with MVb

  General medical unit

  Total in hospital

4.77 (4.73)

5.39 (4.19)

5.21 (3.83)

9.98 (6.12)

5.26 (5.16)

5.04 (5.09)

3.59 (4.69)

8.85 (7.01)

−0.50 (−2.53 to 1.54)

0.35 (−2.61 to 3.31)

1.63 (−0.14 to 3.39)

1.13 (−1.58 to 3.84)

 .631

.813

 .070

 .409

Mobility level

  At admission

  At discharge

1.47 (1.0)

3.30 (1.37)

1.35 (.90)

2.50 (1.53)

0.12 (−0.27 to 0.51)

0.798 (0.20-1.40)

 .543

 .009a

Abbreviations: CI, confidence interval; MICU, medical intensive care unit; MV, mechanical ventilation; OT, occupational therapy; PT, 
physical therapy.
aSignificance value at P < .05 level (independent-samples t test).
bMICU with MV: length of stay in the medical intensive care unit with mechanical ventilation.
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Mobility Level
The finding that the ERI group demonstrated signifi-
cantly higher mobility levels at discharge than their 
peers with sepsis in the SRI group concurs with past lit-

FIGURE 2. Discharge Disposition Based on Group. AMA indicates against medical advice; ERI, early rehabilita-
tion intervention; SRI, standard rehabilitation intervention.

TABLE 3. Descriptive Statistics and Correlations of Variables

Variables

Minimum- 
Maximum or 
 Frequency Mean (SD) 1 2 3 4 5 6

1 Age 17-95 y 60.39 (17.34)

2 Gender 1 = Male

0 = Female

0.48

 (0.50)

−0.14

3 Diagnosis 1 = 870

0 = 871

0.81 (0.40) 0.06 0.04

4 Therapy initiation 0-19 3.73 (4.06) 0.04 0.06 −0.29a

5 Therapy frequency 0-14 4.67 (15.18) −0.01 −0.07 −0.16 −0.35b

6 Mobility-level 
change

−2 to 4 3.07 (1.00) −0.04 0.07 −0.002 −0.08 0.54c

7 Mortality 1 = Died

0 = All else

0.16

(0.37)

−0.04 −0.19 −0.08 0.47c −0.38b −0.51c

8 Discharged to home 1 = Home

0 = All else

0.41 (0.49) −0.34b −0.02 0.07 −0.27a 0.26a −0.37b

aP < .05.
bP < .01.
cP < .001.

erature on improved functional mobility following early 
rehabilitation in the ICU.35-38 Specifically, the intensity 
of rehabilitation could explain 29% of the variance in 
mobility levels change by discharge. Clinically, this 
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finding implies that if rehabilitation is provided almost 
daily in the ICU, the patients will likely demonstrate 
greater mobility at discharge. These findings fill a gap 
in the literature on the effect of early ICU rehabilitation, 
specifically on the functional outcomes in patients with 
sepsis.34 Kayambu et al39 found that early rehabilitation 
for patients with sepsis led to increased self-reported 
function. However, in our study, the improvements were 
based on clinical measurements of the patient’s mobil-
ity, which are more objective than self-report.

Discharge Disposition
According to the National Center for Health Statis-
tics,9 patients hospitalized with sepsis were one-half 
as likely to be discharged home, twice as likely to be 
transferred to another short-term facility, and 4 times 
as likely to be discharged to long-term care institutions 
compared with patients hospitalized with other diagno-
ses. Thus, patients with sepsis are more likely to go to 
rehabilitation facilities than return home from the hos-
pital compared with other diagnoses. However, there 
is no published research on the effectiveness of early 
rehabilitation on discharge disposition is available 
specifically for patients with sepsis in the ICU. Find-
ings from this study demonstrate that the ERI protocol 
was better than the SRI protocol in this regard. More 
than one-half of the ERI group returned to their homes 
compared with only about one-fourth of the SRI group. 
Furthermore, logistic regression indicated that the odds 
of returning home were significantly associated with 
the age of the patient and rehabilitation initiation. The 
clinical implication is that patients who were younger 
and those who waited less time to receive therapy in the 
MICU were more likely to be discharged home.

In-Hospital Mortality
None of the patients in the ERI group experienced 
in-hospital mortality compared with 15 patients in 
the SRI group, which aligns with past research on 
the safety of early intensive rehabilitation for patients 
with sepsis in the ICU.40 Previous studies have shown 
that patients hospitalized for sepsis are 8 times more 
likely to experience in-hospital mortality than patients 
with other medical conditions.9 Despite such high-
mortality rates for ICU patients with sepsis, research 
on the association between early rehabilitation and 
mortality of patients with sepsis is limited.34,40 In our 
study, mortality was significantly associated with 
mobility-level change, rehabilitation initiation, and 
intensity. The direction of the associations implies 
that patients who experienced in-hospital mortality 
were those who waited longer to receive therapy and 
received less therapy. This finding must be interpreted 
with the following caveats: (1) cross-sectional study 
designs such as ours cannot determine causation and 

(2) the absence of clinical data on disease severity or 
the participants’ health status. Thus, without further 
research, the association between early rehabilitation 
in the ICU and mortality among patients with sepsis 
cannot be established.

Limitations and Future Research
Although early rehabilitation has been found to be 
safe and beneficial for critically ill patients in the 
ICU,29,30,41,42 research focused primarily on patients 
with sepsis is limited.39,40 This study’s primary 
strength is that this research fills these gaps in the lit-
erature on the benefits of ERI for patients with sepsis. 
However, this study is not without limitations like any 
other research study.

The use of a sample of convenience limited the 
generalizability of our findings. The associations 
found in this study do not determine causality because 
of the study design, which did not include longitudi-
nal follow-up to determine the long-term effects of 
rehabilitation on patient outcomes. The use of retro-
spective electronic medical record data on diagnostic 
codes that were not designed for research also limits 
any causality. Another weakness was the lack of stan-
dardized tools to measure the functional status of the 
study participants. Furthermore, the socioeconomic 
status of the participants was assessed only in terms 
of the type of insurance.

Future research should address these method-
ological limitations and use random assignment of 
patients with sepsis into experimental and control 
groups. The generalizability of the findings can be 
improved with the inclusion of more participant-level 
data on sociodemographics (eg, income, education, 
race, and employment status), clinical indicators (eg, 
height, weight, and comorbidities), and functional 
status (eg, activities of daily living). Finally, future 
research should also assess whether the ERI protocol 
can improve medical outcomes, such as decreasing 
readmissions and the total length of hospital stay for 
patients with sepsis compared with SRI.

CONCLUSION
These findings provide empirical support for the 
safety and benefits of providing early intensive reha-
bilitation for patients in the MICU with sepsis using 
a therapist-driven model of care. The therapist-driven 
model of care implemented in pod 1 was deemed safe 
because none of the patients in the ERI group expe-
rienced in-hospital mortality when compared to the 
SRI group. Furthermore, patients in the ERI group 
demonstrated higher mobility and were more likely 
to be discharged home than their SRI group peers. 
Specifically, increased mobility was associated with 
receiving a higher intensity of rehabilitation while in 



Copyright © 2021 Academy of Acute Care Physical Therapy, APTA.  
Unauthorized reproduction of this article is prohibited.

JACPT ■ Volume 00 ■ Number 0 ■ 2021� 9

Early Rehabilitation for Patients With Sepsis

the MICU. The odds of returning home at discharge 
were higher for younger patients and those who 
received therapy earlier in the MICU.
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