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Background Despite a growing cohort of intensive care
unit (ICU) survivors, little is known about the early ICU
aftercare period.
Objective To identify gaps in early ICU aftercare and
factors associated with poor hospital outcomes.
Methods A multisite, retrospective study (January 1 to
December 31, 2017) was conducted among randomly
selected patients admitted to the medical ICU and subsequently transferred to acute medical care units. Records
were reviewed for patient characteristics, ICU course, and
early ICU aftercare practices and syndromes. Associations
between practices and hospital outcomes were calculated
with r2 and Wilcoxon rank sum tests, followed by logistic regression.
Results One hundred fifty-one patients met inclusion
criteria (mean [SD] age, 64.2 [19.1] years; 51.7% male;
44.4% White). The most frequent diagnoses were sepsis
(35.8%) and respiratory failure (33.8%). During early ICU
aftercare, 46.4% had dietary restrictions, 25.8% had bed
rest orders, 25.0% had a bladder catheter, 26.5% had
advance directive documentation, 33.8% had dysphagia,
34.3% had functional decline, and 23.2% had delirium.
Higher Charlson Comorbidity Index (odds ratio, 1.6) and
midodrine use on medical units (odds ratio, 7.5) were
associated with in-hospital mortality; mechanical ventilation in the ICU was associated with rapid response on
medical unit (odds ratio, 12.9); and bladder catheters
were associated with ICU readmission (odds ratio, 5.2).
Conclusions Delirium, debility, and dysphagia are frequently encountered in early ICU aftercare, yet bed rest,
dietary restriction, and lack of advance directive documentation are common. Future studies are urgently needed
to characterize and address early ICU aftercare. (American
Journal of Critical Care. 2021;30:193-200)
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he aging population and advances in critical care medicine have led to a large and
growing cohort of intensive care unit (ICU) survivors.1 In the past 3 decades, there
has been a 35% relative decrease in ICU mortality.2 Despite increased survival,
unplanned ICU admissions result in high short-term and long-term mortality rates.2-4
Furthermore, survivors are at risk for post–intensive care syndrome, a constellation
of debilitating cognitive, functional, and mental health impairments that persist throughout
hospitalization and well after hospital discharge.5,6

Critically ill survivors spend
most of their hospitalization
in an acute medical care
unit, a period referred to as
early ICU aftercare.
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they are transferred out of the ICU and before hospital discharge, a period referred to as early ICU aftercare.
Very little is known about the early ICU aftercare
period. Previous studies have highlighted the continued use of high-risk medications, unnecessary devices
(eg, bladder catheters), and potential risk for delirium and functional decline.11-14 Whether interventions
targeting early ICU aftercare could further improve
outcomes is also unclear. Strategies to improve outcomes, including ICU clinics and diaries, have mainly
focused on the posthospital period, or late ICU
aftercare.15-17 Although a few European countries
have ongoing efforts to target early ICU aftercare with
transitional nurses and follow-up visits, these efforts
have been few and failed to show beneﬁt.18,19 Stepdown units with more favorable nurse to patient
ratios and training may help reduce ICU readmissions, but they are more costly to maintain and have
limited bed availability.20 Furthermore, ICU survivors are typically under the care of non–critical care
providers, namely hospitalists, who do not receive
any specialized training or instruction on the care
of ICU survivors.6,21
Although the body of literature on evidencebased protocols to improve patient outcomes in the
ICU is robust and increasing, there is a dearth of evidence on the care of ICU survivors in the early ICU
aftercare period. Our study aimed to characterize early
ICU aftercare by identifying gaps as well as patient
and clinical factors associated with poor short-term
hospital outcomes in this vulnerable population.

Methods
We conducted a retrospective cohort study of
randomly selected adult patients admitted to the
medical ICU and subsequently transferred to the
acute medical care unit within a 12-month period
(January 1 to December 31, 2017) in 2 large tertiary
centers in the New York metropolitan area. The 2
hospitals had identical electronic health record systems. Two independent internal medicine physicians
performed an in-depth medical record review. Data
elements that were discordant were discussed and
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In the past decade, tremendous effort has been
made to standardize ICU care to improve patient
outcomes. In 2013, the Society of Critical Care Medicine published a set of evidence-based, personcentered guidelines targeting the management of
pain, agitation, and delirium.4 In 2015, the Institute
for Healthcare Improvement sponsored the Rethinking Critical Care initiative, advocating for a bundle
that serves as the implementation framework
for the pain, agitation,
and delirium guidelines in the ICU.7 The
awakening and breathing coordination,
delirium monitoring/
management, early
exercise/mobility, and
family engagement (ABCDEF) bundle, recommended
by the Society of Critical Care Medicine and regarded
as the standard of ICU care, is a group of interventions proven in the ICU to reduce ventilator days,
delirium, and length of hospitalization, which are
key precursors to the development of post–intensive
care syndrome.4,7-10
Although these evidence-based protocols exist
in the ICU, critically ill survivors spend most of their
hospitalization in an acute medical care unit after

Data Variables
Patient characteristics consisted of demographics
(age, sex, race); Charlson Comorbidity Index (CCI);
ICU admitting diagnosis; severity of the acute illness,
as measured by mechanical ventilation and pressor
use (deﬁned as intravenous administration of norepinephrine, epinephrine, vasopressin, phenylephrine,
or dopamine); and ICU length of stay (LOS).
Continuous variables included age, CCI, and ICU
LOS. Categorical variables were sex, race, and ICU
admitting diagnosis. Mechanical ventilation and pressor use were considered binary variables (present or
not present).
Early ICU aftercare practices that were ordered or
continued on the acute medical care units were (1)
complete dietary restriction (nothing by mouth),
(2) indwelling bladder catheter, (3) bed rest, (4)
use of high-risk medications (benzodiazepines,
antipsychotics, and opiates), (5) use of oral midodrine
for blood pressure support, and (6) documentation
of advance care planning, including health care
proxy, preferences for life-sustaining treatments
(eg, do-not-resuscitate orders), and goals of care.
Midodrine is used as a blood pressure stabilizer to
taper patients off intravenous pressors and shorten
ICU stays.22,23
Early ICU aftercare syndromes consisted of delirium, functional decline, and dysphagia. Delirium was
deﬁned as delirium documentation or an order for
physical restraints, constant observation (continuous
one-to-one monitoring), and/or receipt of antipsychotic medications for behaviors such as agitation,
combativeness, delusions, and hallucinations. Functional decline was deﬁned as a decrease in functional
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status between baseline and hospital discharge, as
documented in nursing and physical therapy notes.
Functional status was categorized as independent,
needs assistance, or completely dependent. All early
ICU aftercare practices and syndromes were considered binary variables (present or not present).
Short-term hospital outcomes were ICU readmission, rapid response team (RRT) activation, hospital LOS, in-hospital mortality, and 30-day hospital
readmission. Hospital LOS was considered a continuous variable and all other outcomes were considered
binary (present or not present).
Statistical Analysis
Data were summarized with descriptive statistics.
Continuous variables were detailed with means and
SDs; categorical variables were summarized with frequencies and percentages.
Associations between patient characteristics and
short-term hospital outcomes (ICU readmission, RRTs,
hospital mortality, and 30-day hospital readmission)
were calculated. The r2 test was used for binary patient
characteristics (mechanical ventilation and intravenous
pressor use), the Fisher exact test was used for categorical variables (sex, race, and admitting diagnosis),
and the Wilcoxon rank sum test
was used for continuous variables (age, CCI, and ICU LOS).
The Spearman correlation test
was used to analyze associations
between patient characteristics
and hospital LOS. A multiple
logistic regression model was
used to analyze the association
between patient characteristics and clinical outcomes.
A backwards selection method was used until only
signiﬁcant variables were left in the model.
Associations between early ICU aftercare practices/syndromes and short-term hospital outcomes
(ICU readmission, RRTs, hospital mortality, and
30-day hospital readmission) were evaluated with
the r2 test. The Spearman correlation test was used
to evaluate associations between early ICU aftercare
practices/syndromes and hospital LOS. A multiple
linear regression model was used to analyze the
association between ICU aftercare practices/syndromes and short-term hospital outcomes. A backwards
selection method was used until only signiﬁcant
variables were left in the model.
An observed P value of less than .05 was considered signiﬁcant. The data analysis for this study was
generated with SAS software (SAS Studio version 3.8,
SAS Institute Inc).

Early ICU aftercare
syndromes consisted
of delirium, functional
decline, and dysphagia.
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decided upon by a third physician. Only patients
who were admitted directly to the medical ICU from
the emergency department and subsequently transferred to the acute medical care unit were included.
Patients who were initially admitted to the acute
medical care unit and then transferred to the ICU
were excluded to minimize study heterogeneity.
Patients were also excluded if they died in the ICU
or were admitted to the ICU because of diabetic
ketoacidosis or for monitoring after receipt of tissue
plasminogen activator for an acute cerebrovascular
event. Patients with these conditions were excluded
because they are generally admitted to the ICU for
nursing care (ketoacidosis) or are primarily under
the care of the neurological service (acute cerebrovascular event). Neither hospital has a step-down
unit; all ICU survivors are transferred to acute
medical care units throughout the hospital.

Table 1
Baseline characteristics
Characteristic
Age, mean (SD), y

No. (%)a
64.2 (19.1)
78 (51.7)
73 (48.3)

Race/ethnicity
White
Black
Asian
Hispanic
Other

67 (44.4)
44 (29.1)
17 (11.3)
9 (6.0)
14 (9.3)

Diagnosis
Sepsis
Respiratory failure
Gastrointestinal bleeding
Urgent hemodialysis
Delirium tremens
Pulmonary embolism
Other

54 (35.8)
51 (33.8)
12 (7.9)
10 (6.6)
7 (4.6)
2 (1.3)
15 (9.9)

Charlson Comorbidity Index, mean (SD)

3.4 (2.7)

Intravenous pressor support

73 (48.3)

Mechanical ventilation

75 (49.7)

Length of stay in ICU, mean (SD), d

4.1 (3.8)

Abbreviation: ICU, intensive care unit.
a

Data are expressed as number (percentage) of all 151 patients unless otherwise indicated.

Table 2
Early ICU aftercare practices and syndromes
Practice

No. (%)a

Complete dietary restriction

70 (46.4)

Indwelling bladder catheter (n = 148)

37 (25.0)

Bed rest order

39 (25.8)

Opioid use

36 (23.8)

Benzodiazepine use

23 (15.2)

Antipsychotic use (n = 150)

18 (12.0)

Acetaminophen use

68 (45.0)

Midodrine use

19 (12.6)

Advance directive documentation
In ICU
In acute medical care unit

17 (11.3)
23 (15.2)

Syndrome
Delirium documentation

35 (23.2)

Physical restraints

7 (4.6)

Constant observation

20 (13.2)

Dysphagia

51 (33.8)

Functional decline (n = 143)

49 (34.3)

Abbreviation: ICU, intensive care unit.
a

Percentages are based on the total of 151 patients unless otherwise indicated in
the ﬁrst column.
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A total of 151 of 400 patients met the inclusion
criteria. One hundred ﬁve patients were excluded
because they were admitted to the acute medical care
unit before being admitted to the ICU; 24 patients
were excluded because they died while still in the
ICU; 59 patients were excluded because they were
admitted to the ICU for diabetic ketoacidosis nursing care (n = 22) or observation after receiving tissue
plasminogen activator (n = 37); and 61 were excluded
either because they were discharged from ICU
before transfer to the acute medical care unit or they
were medical ICU boarders (not admitted to the
medicine service). Among the patients meeting the
inclusion criteria, the mean (SD) age was 64.2 (19.1)
years, 51.7% were male, and 44.4% were White. The
most frequent admission diagnoses were sepsis, respiratory failure, and gastrointestinal bleeding. The mean
(SD) CCI was 3.4 (2.7). Nearly half of patients received
intravenous pressor support and nearly half required
mechanical ventilation. The mean (SD) ICU LOS
was 4.1 (3.8) days (Table 1).
Early ICU Aftercare Practices
One-quarter of patients had an indwelling bladder catheter newly placed during ICU admission (not
present before hospitalization) that persisted upon
transfer to the acute medical care unit. Thirty-six of
those patients underwent voiding trials, 32 (88.9%)
of which were successful. More than one-quarter of
patients had bed rest orders. With regard to pain control, 23.8% of patients had opiates ordered, and of
these only 58.5% had a concomitant order for acetaminophen. Fifteen percent of patients received a
newly prescribed benzodiazepine in the acute medical care unit. Nearly half of patients had an order for
complete dietary restriction. Most ICU survivors (73.5%)
did not have documentation of advance directives; only
11.3% had documented advance directives in the ICU,
and an additional 15.2% had advance directive documentation in the acute medical care unit (Table 2).
Early ICU Aftercare Syndromes
Nearly one-quarter of patients had surrogate
markers for delirium (restraint use, 4.6%; new antipsychotic medication, 12.0%; and constant observation, 13.2%; some patients had >1 marker). More than
one-third of patients had dysphagia. More than onethird had evidence of functional decline (Table 2).
Short-Term Hospital Outcomes
Following ICU transfer, 7.9% of patients had an
RRT, 6.6% required readmission to the ICU, 4.6%
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Sex
Male
Female

Results

Table 3
Post-ICU outcomes
No. (%)a

Outcome

died during hospitalization, and 18.5% had a 30-day
hospital readmission. The mean (SD) hospital LOS
was 13.3 (12.2) days (Table 3).

Rapid response team

12 (7.9)

ICU readmission

10 (6.6)
7 (4.6)

In-hospital mortality

Associations Between Patient
Characteristics/Clinical Practices and
Outcomes

13.3 (12.2)

Hospital length of stay, mean (SD), d
30-Day hospital readmission

Discussion
Although evidence-based protocols exist to
improve ICU care, information about the early ICU
aftercare period, when patients are transferred to
the acute medical care unit, is scarce.24,25 We aimed
to characterize early ICU aftercare with the goal of
informing future interventions that could improve
care for this high-risk population during this vulnerable time. Our ﬁndings suggest that the complexity
of ICU care continues even after patients are transferred to acute medical care units, where ICU survivors frequently experience delirium, functional decline,
and dysphagia. Furthermore, practices such as continued use of bladder catheters, dietary restriction,
bed rest, use of high-risk medications, and lack of
documented advance directives and goals of care
are common in early ICU aftercare.

28 (18.5)

Abbreviation: ICU, intensive care unit.
a

Data are expressed as number (percentage) of all 151 patients unless otherwise
indicated.

One of the most frequently encountered conditions persisting beyond the ICU is delirium. Delirium is complex, devastating, and underrecognized.4,7
Delirium occurs in up to 80% of ICU patients.26
However, less evidence exists as to persistent delirium rates among those exiting the ICU. In our study,
nearly a quarter of patients received constant observation, physical restraints, and/or antipsychotic
medications. These surrogate markers most likely
represent the management of hyperactive delirium.
However, hyperactive delirium represents only approximately 25% of patients, whereas hypoactive delirium represents up to 75%.27 Therefore, improving
delirium recognition and management in this
population is essential.
In addition to improving delirium screening, we
also found opportunities to improve prevention and
management strategies for delirium. A well-established
and important risk factor for delirium is the presence
of a bladder catheter.28 We found that 25% of patients
were transferred to the acute medical care units with
new bladder catheters. Bladder catheters have been
associated with infectious adverse events (urinary
tract infections) and noninfectious adverse events
(falls).13 Furthermore, having a bladder catheter in
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With regard to patient characteristics, CCI was
associated with hospital mortality and functional
decline. Severity of illness indicators (mechanical
ventilation and pressor support) were associated
with longer hospital stays; mechanical ventilation
was associated with RRT activation. Early ICU aftercare use of midodrine was associated with in-hospital
mortality (Table 4).
With regard to clinical practices, the presence of
a bladder catheter was associated with ICU readmission (Table 4). The other post-ICU practices were
not associated with short-term hospital outcomes.

Table 4
Associations between patient characteristics/clinical practices and outcomes
Outcome

Signiﬁcant predictors

` (95% CI)

Odds ratio (95% CI)

P

a

Change in functional status

CCI

0.07 (0.002-0.142)

NA

.04

Rapid response team

Mechanical ventilation

NA

12.9 (1.6-102.6)

.02

ICU readmission

Bladder catheter

NA

5.2 (1.4-19.5)

.02

In-hospital mortality

Midodrine use
CCI

NA
NA

7.5 (1.3-44.5)
1.6 (1.1-2.3)

.03
.007

Hospital length of stay

Mechanical ventilation
Pressor support

0.44 (0.16-0.73)
0.57 (0.28-0.85)

NA
NA

.002
<.001

Abbreviations: CCI, Charlson Comorbidity Index; ICU, intensive care unit; NA, not applicable.
a

Fisher exact test was used for categorical variables, and Wilcoxon rank sum test was used for continuous variables.
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Practices such as continued
use of bladder catheters,
dietary restriction, bed rest,
use of high-risk medications,
and lack of documented
advance directives and goals
of care are common in early
ICU aftercare.
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Addressing goals of care and advance directives
is essential to ensure preference-congruent care,
prevent unnecessary interventions, and ensure that
patients and family members are aware of prognosis
and illness trajectory.38 However, we found that these
discussions were rarely documented in the medical
records. Although it is impossible to know whether
discussions were held and not documented, this lack
of documentation is problematic. As patients transition from the ICU to the acute medical care unit and
from the hospital to a skilled nursing facility or home,
it is necessary to ensure that the patient’s goals are
known. Addressing and documenting the patient’s
priorities and wishes are essential parts of providing
high-quality care.
Another important gap identiﬁed in our study
was the use of high-risk medications. Morandi et al14
reported that the percentage of patients prescribed at
least 1 potentially inappropriate medication increased
from 66% before ICU admission to 85% at hospital
discharge. We found that 15.2% of patients either
continued receiving or were newly prescribed benzodiazepines in the acute medical care unit. Previous
publications have highlighted that ICU survivors often
experience emotional dysfunctions such as anxiety
and adjustment disorder.16 Addressing these issues
through tools such as ICU diaries may be important
in the early ICU aftercare period.17 Critically ill patients
also often experience pain, which most likely persists upon transfer to the acute medical care unit.39
We found that nearly a quarter of ICU survivors
received opiates to address pain. However, of those
that received opiates, less than 60% had a concurrent order for acetaminophen. The use of nonopiate
medications to address pain in early ICU aftercare
could reduce opiate use, which may reduce adverse
events such as constipation and delirium.4
Finally, we found that the implications of the
ICU course itself may be carried over to the acute
medical care unit. For example, mechanical ventilation was associated with acute decompensation and
longer hospital stay. Therefore, awareness of the ICU
course is important for post-ICU outcomes. The use
of midodrine upon transfer to the acute medical
care unit was associated with increased in-hospital
mortality. Midodrine has been used as a blood pressure stabilizer to taper patients off intravenous pressors and shorten ICU stays. The use of midodrine
should therefore raise a ﬂag for post-ICU clinicians.22,23
Although most other practices on the acute medical care unit did not appear to be associated with
short-term clinical outcomes, this area needs further investigation.
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the acute medical care unit was a signiﬁcant predictor
of ICU readmission. Eighty-nine percent of patients
with a bladder catheter successfully underwent a trial
of voiding, emphasizing the importance of catheter
reevaluation in early ICU aftercare.
In our study, more than one-third of patients
experienced functional decline during the hospital
stay. Although this ﬁnding is not unexpected given
the complicated course faced by critically ill patients,
we identiﬁed gaps in early ICU aftercare that may
improve functional status. We found that about onequarter of patients had bed rest orders while on the
acute medical care unit. Hospitalized patients spend
83% of their time in bed and only 4% standing or
walking.29 Functional decline and deconditioning
can occur as early as the second day of hospitalization
and even earlier in
critically ill patients.30
Intensive care unit
guidelines strongly
emphasize the
importance of early
mobilization to
improve functional
outcomes and
reduce delirium.31
Patients may be
taken for ambulation while intubated.
However, such programs require strong
interdisciplinary support, which may not be available
on acute medical care units.24 Furthermore, staff
members may hesitate to take patients who are still
very ill for ambulation.32 In the early ICU aftercare
period, the focus should be on assessing function
and helping patients regain function.
Dysphagia is also commonly encountered in
early ICU aftercare. Previous publications have
demonstrated that 60% of those extubated experience dysphagia and 50% have evidence of aspiration.33,34 In our study, nearly half of patients had
orders for complete dietary restriction and onethird of patients had dysphagia. Patients with suspected dysphagia are often prescribed dysphagia
diets, which generally lack evidence for reducing
aspiration and may lead to dehydration, weight
loss, and poor quality of life.35,36 Previous literature
has also shown that 40% of patients in the hospital
are malnourished.37 Addressing dysphagia in early
ICU aftercare is critical to prevent dietary restrictions, reduce adverse events, and improve quality
of life for ICU survivors.

Conclusions
Despite a large and growing cohort of ICU survivors, very little is known about the early ICU aftercare period, in which patients spend most of their
hospitalization. Our study demonstrated that ICU
survivors often experience delirium, functional decline,
and dysphagia in the early ICU aftercare period.
Addressing common practices such as mobility,
diet, indwelling bladder catheters, high-risk medications, and advance directives may improve quality
of care for this population. Our ﬁndings highlight
the urgent need to understand and address the
unmet needs of ICU survivors in early ICU aftercare.
FINANCIAL DISCLOSURES
None reported.
REFERENCES
1. Needham DM, Bronskill SE, Calinawan JR, Sibbald WJ, Pronovost PJ, Laupacis A. Projected incidence of mechanical
ventilation in Ontario to 2026: preparing for the aging baby
boomers. Crit Care Med. 2005;33(3):574-579. doi:10.1097/01.
ccm.0000155992.21174.31

www.ajcconline.org

2. Critical care statistics. Society of Critical Care Medicine.
Accessed March 1, 2020. https://sccm.org/Communications/
Critical-Care-Statistics
3. Wunsch H, Guerra C, Barnato AE, Angus DC, Li G, LindeZwirble WT. Three-year outcomes for Medicare beneﬁciaries who survive intensive care. JAMA. 2010;303(9):849-856.
doi:10.1001/jama.2010.216
4. Barr J, Fraser GL, Puntillo K, et al; American College of Critical Care Medicine. Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in
the intensive care unit. Crit Care Med. 2013;41(1):263-306.
doi:10.1097/CCM.0b013e3182783b72
5. Needham DM, Davidson J, Cohen H, et al. Improving longterm outcomes after discharge from intensive care unit:
report from a stakeholders’ conference. Crit Care Med.
2012;40(2):502-509. doi:10.1097/CCM.0b013e318232da75
6. Stelfox HT, Lane D, Boyd JM, et al. A scoping review of
patient discharge from intensive care: opportunities and
tools to improve care. Chest. 2015;147(2):317-327. doi:10.1378/
chest.13-2965
7. Bassett R, Adams KM, Danesh V, et al. Rethinking critical
care: decreasing sedation, increasing delirium monitoring,
and increasing patient mobility. Jt Comm J Qual Patient
Saf. 2015;41(2):62-74. doi:10.1016/s1553-7250(15)41010-4
8. 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(5):1024-1036. doi:10.1097/
CCM.0000000000000129
9. Barnes-Daly MA, Phillips G, Ely EW. Improving hospital survival and reducing brain dysfunction at seven California
community hospitals: implementing PAD guidelines via the
ABCDEF bundle in 6,064 patients. Crit Care Med. 2017;45(2):
171-178. doi:10.1097/CCM.0000000000002149
10. Ely EW. The ABCDEF bundle: science and philosophy of how
ICU liberation serves patients and families. Crit Care Med.
2017;45(2):321-330. doi:10.1097/CCM.0000000000002175
11. Massey D, Aitken LM, Chaboyer W. What factors inﬂuence suboptimal ward care in the acutely ill ward patient? Intensive Crit
Care Nurs. 2009;25(4):169-180. doi:10.1016/j.iccn.2009.03.005
12. Häggström M, Asplund K, Kristiansen L. Struggle with a
gap between intensive care units and general wards. Int J
Qual Stud Health Well-being. 2009;4:181-192. doi:10.1080/
17482620903072508
13. Hromatka KA, Guo WA. Unnecessary complications: the
forgotten indwelling urinary catheter. In: Firstenberg MS,
Stawicki SP, eds. Vignettes in Patient Safety: Volume 1. IntechOpen; September 13, 2017. Accessed April 22, 2020.
doi:10.5772/intechopen.69467
14. Morandi A, Vasilevskis EE, Pandharipande PP, et al. Inappropriate medications in elderly ICU survivors: where to intervene? Arch Intern Med. 2011;171(11):1032-1034. doi:10.1001/
archinternmed.2011.233
15. Connolly B, Salisbury L, O’Neill B, et al; ERACIP Group. Exercise rehabilitation following intensive care unit discharge
for recovery from critical illness. Cochrane Database Syst Rev.
2015;(6):CD008632. doi:10.1002/14651858.CD008632.pub2
16. Parker AM, Sricharoenchai T, Raparla S, Schneck KW, Bienvenu OJ, Needham DM. Posttraumatic stress disorder in
critical illness survivors: a metaanalysis. Crit Care Med.
2015;43(5):1121-1129. doi:10.1097/CCM.0000000000000882
17. McIlroy PA, King RS, Garrouste-Orgeas M, Tabah A, Ramanan
M. The effect of ICU diaries on psychological outcomes and
quality of life of survivors of critical illness and their relatives:
a systematic review and meta-analysis. Crit Care Med.
2019;47(2):273-279. doi:10.1097/CCM.0000000000003547
18. Mehlhorn J, Freytag A, Schmidt K, et al. Rehabilitation
interventions for postintensive care syndrome: a systematic
review. Crit Care Med. 2014;42(5):1263-1271. doi:10.1097/
CCM.0000000000000148
19. Kjer CKW, Estrup S, Poulsen LM, Mathiesen O. Follow-up
after intensive care treatment: a questionnaire survey of
intensive care aftercare in Denmark. Acta Anaesthesiol
Scand. 2017;61(8):925-934. doi:10.1111/aas.12938
20. Lekwijit S, Chan CW, Green LV, Liu VX, Escobar GJ. The impact
of step-down unit care on patient outcomes after ICU discharge. Crit Care Explor. 2020;2(5):e0114. doi:10.1097/
CCE.0000000000000114
21. Li P, Boyd JM, Ghali WA, Stelfox HT. Stakeholder views regarding patient discharge from intensive care: suboptimal quality

AJCC AMERICAN JOURNAL OF CRITICAL CARE, May 2021, Volume 30, No. 3

Downloaded from http://aacnjournals.org/ajcconline/article-pdf/30/3/193/135989/193.pdf by guest on 19 May 2021

Our study is not without limitations. First, because
of its retrospective nature, the study was limited to
available electronic health record data. Therefore,
elements such as the Acute Physiology and Chronic
Health Evaluation scoring system were not available.
To assess severity of illness, we used the CCI, which
is a predictor of in-hospital mortality, along with
surrogate markers for severity of illness (intravenous
pressor administration and mechanical ventilation).
Second, practices could be ascertained only if they
were documented in the electronic health record.
Therefore, it is possible that practices such as advance
care planning were addressed but lacked documentation. Third, since the hospitals studied did not
have step-down units, nurse to patient ratios ranged
between 1:6 and 1:8. Therefore, our ﬁndings may
not be generalizable to places that have lower or
higher nurse to patient ratios or those with step-down
units. Fourth, because of the relatively small sample
size and evaluation of hospitals within a single health
care system, our ﬁndings may have limited generalizability. Fifth, the study used a hypothesis-generating,
P value–driven method to characterize associations
between patient and clinical factors and short-term
outcomes. Therefore, further studies are warranted to
evaluate these associations. Despite these limitations,
our study is one of the ﬁrst to characterize early ICU
aftercare. Critical care and non–critical care stakeholders have recognized this crucial gap in early ICU
aftercare, calling for new initiatives to engage non–
critical care providers beyond the ICU as a potential
target to further improve patient outcomes.40

199

22.

23.
24.

25.

26.

28.

29.

30.

31.

32. Hoyer EH, Brotman DJ, Chan KS, Needham DM. Barriers to
early mobility of hospitalized general medicine patients:
survey development and results. Am J Phys Med Rehabil.
2015;94(4):304-312. doi:10.1097/PHM.0000000000000185
33. Zuercher P, Moret CS, Dziewas R, Schefold JC. Dysphagia in
the intensive care unit: epidemiology, mechanisms, and
clinical management. Crit Care. 2019;23(1):103. doi:10.1186/
s13054-019-2400-2
34. See KC, Peng SY, Phua J, Sum CL, Concepcion J. Nurseperformed screening for postextubation dysphagia: a retrospective cohort study in critically ill medical patients. Crit
Care. 2016;20(1):326. doi:10.1186/s13054-016-1507-y
35. Lippert WC, Chadha R, Sweigart JR. Things we do for no
reason: the use of thickened liquids in treating hospitalized
adult patients with dysphagia. J Hosp Med. 2019;14(5):315317. doi:10.12788/jhm.3141
36. Gillman A, Winkler R, Taylor NF. Implementing the free water
protocol does not result in aspiration pneumonia in carefully
selected patients with dysphagia: a systematic review. Dysphagia. 2017;32(3):345-361. doi:10.1007/s00455-016-9761-3
37. Barker LA, Gout BS, Crowe TC. Hospital malnutrition: prevalence, identiﬁcation and impact on patients and the healthcare system. Int J Environ Res Public Health. 2011;8(2):514-527.
doi:10.3390/ijerph8020514
38. You JJ, Fowler RA, Heyland DK; Canadian Researchers at
the End of Life Network (CARENET). Just ask: discussing
goals of care with patients in hospital with serious illness.
CMAJ. 2014;186(6):425-432. doi:10.1503/cmaj.121274
39. Boyd JM, Roberts DJ, Parsons Leigh J, Stelfox HT. Administrator perspectives on ICU-to-ward transfers and content
contained in existing transfer tools: a cross-sectional survey. J Gen Intern Med. 2018;33(10):1738-1745. doi:10.1007/
s11606-018-4590-8
40. Elliott D, Davidson JE, Harvey MA, et al. Exploring the scope
of post-intensive care syndrome therapy and care: engagement of non-critical care providers and survivors in a second stakeholders meeting. Crit Care Med. 2014;42(12):
2518-2526. doi:10.1097/CCM.0000000000000525

To purchase electronic or print reprints, contact American
Association of Critical-Care Nurses, 27071 Aliso Creek Road,
Aliso Viejo, CA 92656. Phone, (800) 899-1712 or (949) 3622050 (ext 532); fax, (949) 362-2049; email, reprints@aacn.org.

C E 1.0 Hour Category A
Notice to CE enrollees:
This article has been designated for CE contact hour(s). The evaluation demonstrates your knowledge of the
following objectives:
1. Describe early ICU aftercare for ICU survivors on the acute medical units regarding syndromes such as
delirium, debility, and dysphagia.
2. Identify gaps in early ICU aftercare including practices such as bed rest, documentation of advance directives, and dietary restriction.
3. Determine patient characteristics as well as ICU and early ICU aftercare practices associated with poor hospital outcome.
To complete the evaluation for CE contact hour(s) for this article #A21501, visit www.ajcconline.org and click
the “CE Articles” button. No CE evaluation fee for AACN members. This expires on May 1, 2023.
The American Association of Critical-Care Nurses is accredited as a provider of nursing continuing professional
development by the American Nurses Credentialing Center’s Commission on Accreditation, ANCC Provider Number
0012. AACN has been approved as a provider of continuing education in nursing by the California Board of Registered Nursing (CA BRN), CA Provider Number CEP1036, for 1.0 contact hour.

200

AJCC AMERICAN JOURNAL OF CRITICAL CARE, May 2021, Volume 30, No. 3

www.ajcconline.org

Downloaded from http://aacnjournals.org/ajcconline/article-pdf/30/3/193/135989/193.pdf by guest on 19 May 2021

27.

and opportunities for improvement. Can Respir J. 2015;22(2):
109-118. doi:10.1155/2015/457431
Anstey MH, Wibrow B, Thevathasan T, et al. Midodrine as
adjunctive support for treatment of refractory hypotension
in the intensive care unit: a multicenter, randomized, placebo controlled trial (the MIDAS trial). BMC Anesthesiol.
2017;17(1):47. doi:10.1186/s12871-017-0339-x
Rizvi MS, Trivedi V, Nasim F, et al. Trends in use of midodrine
in the ICU: a single-center retrospective case series. Crit Care
Med. 2018;46(7):e628-e633. doi:10.1097/CCM.0000000000003121
Cuthbertson BH, Rattray J, Campbell MK, et al; PRaCTICaL
Study Group. The PRaCTICaL study of nurse led, intensive
care follow-up programmes for improving long term outcomes from critical illness: a pragmatic randomised controlled trial. BMJ. 2009;339:b3723. doi:10.1136/bmj.b3723
Egerod I, Risom SS, Thomsen T, et al. ICU-recovery in Scandinavia: a comparative study of intensive care follow-up in
Denmark, Norway and Sweden. Intensive Crit Care Nurs.
2013;29(2):103-111. doi:10.1016/j.iccn.2012.10.005
Brummel NE, Jackson JC, Pandharipande PP, et al. Delirium
in the ICU and subsequent long-term disability among survivors of mechanical ventilation. Crit Care Med. 2014;42(2):
369-377. doi:10.1097/CCM.0b013e3182a645bd
Inouye SK, Foreman MD, Mion LC, Katz KH, Cooney LM Jr.
Nurses’ recognition of delirium and its symptoms: comparison of nurse and researcher ratings. Arch Intern Med.
2001;161(20):2467-2473. doi:10.1001/archinte.161.20.2467
Inouye SK, Charpentier PA. Precipitating factors for delirium in hospitalized elderly persons. Predictive model and
interrelationship with baseline vulnerability. JAMA. 1996;
275(11):852-857.
Tasheva P, Vollenweider P, Kraege V, et al. Association between
physical activity levels in the hospital setting and hospitalacquired functional decline in elderly patients. JAMA Netw
Open. 2020;3(1):e1920185. doi:10.1001/jamanetworkopen.
2019.20185
Pashikanti L, Von Ah D. Impact of early mobilization protocol on the medical-surgical inpatient population: an integrated review of literature. Clin Nurse Spec. 2012;26(2):
87-94. doi:10.1097/NUR.0b013e31824590e6
Kondo Y, Fuke R, Hifumi T, et al. Early rehabilitation for the
prevention of postintensive care syndrome in critically ill
patients: a study protocol for a systematic review and
meta-analysis. BMJ Open. 2017;7(3):e013828. doi:10.1136/
bmjopen-2016-013828

