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Abstract

Purpose: Survivors of critical illness may be at higher risk of developing subsequent mental illness. We sought to
determine the risk of new mental illness diagnoses across a large population of intensive care unit (ICU) survivors
compared with hospitalized patients.

Methods: Population-based study (2005-2015) conducted in adults hospitalized in Ontario, Canada. The primary
exposure was ICU admission for > 48 h; secondary exposures were ICU procedures including mechanical ventilation
and duration of ICU. The primary outcome was mental illness diagnosed during the year after hospital discharge. To
account for case mix differences between ICU and other hospitalized patients, sensitivity analyses were conducted
restricting to six pre-specified diagnoses that can lead to hospitalization with or without ICU.

Results: 1,847,462 patients survived hospitalization, of whom 121,101 were admitted to ICU for > 48 h. ICU patients
had a higher rate of new mental iliness diagnoses in the year after discharge compared to hospitalized patients (17
vs. 15%, adjusted hazard ratio (aHR) 1.08, 95% CI 1.07-1.10). In analyses restricted to pre-specified most responsible
diagnoses, the increased risk associated with ICU was only significant for patients with pneumonia. Among ICU survi-
vors, exposure to mechanical ventilation (aHR: 1.08; 95% Cl 1.05-1.12) or longer ICU stays (aHR: 1.004 per day; 95% Cl
1.003-1.005) increased the risk of new mental illness diagnosis.

Conclusions: ICU was associated with a marginally increased risk of mental illness diagnosis after hospitalization that

was often no longer apparent when reason for admission was considered. Patients exposed to mechanical ventilation
or longer ICU stays may be at higher risk of subsequent mental ilinesses.

Keywords: Post intensive care syndrome, Critical illness, Depression, Anxiety, Hospitalization

*Correspondence: L.Sivanathan@utoronto.ca

2 Department of Anesthesia, University of Toronto, 12th Floor, 123 Edward
Street, Toronto, ON M5G 1E2, Canada

Full author information is available at the end of the article

@ Springer


http://orcid.org/0000-0001-9100-5648
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-019-05752-5&domain=pdf

1551

Introduction

More than 5 million patients require admission to an
intensive care unit (ICU) across North America each
year for treatment of critical illness [1]. Historically, sur-
vival outcomes for these patients were poor [2]. How-
ever, due to improvements in treatments and admission
of a greater number of patients with lower acuity of ill-
ness, more than 80% of the patients now survive their
ICU admission [3]. Understanding the impact of critical
illness and ICU admission on long-term outcomes for
these survivors has become an important area of research
[4].

Long-term complications that have been observed
among ICU survivors have been collectively termed
the post intensive care syndrome (PICS) [5], and occur
across three domains: physical impairment, cognitive
impairment, and mental illness [4, 6, 7]. The estimated
incidence of new mental illness after ICU admission has
varied widely across studies, likely stemming from dif-
ferences in study inclusion criteria and approaches used
to detect mental illness. For example, some studies have
relied on patient self-reports of mental illness symptoms
[8-10], or did not exclude pre-existing mental illnesses
[3, 9]. Other studies relied only on mental illness diagno-
ses made by psychiatrists, which are likely highly specific
but may miss many patients who are treated by other
practitioners including family physicians [9, 11, 12].

Our objective was to determine the incidence of new
mental illness diagnoses identified by psychiatrists and
general practitioners during 1-year of follow-up of a
population-based cohort of patients who required ICU
admission, compared to hospitalized patients who were
not admitted to ICU. Our secondary objective was to
measure the association between specific ICU exposures
and subsequent mental illness diagnosis. We hypoth-
esized that patients who require an ICU admission have
a higher incidence of new mental illness diagnosis after
discharge compared to patients who are hospitalized, but
who do not require an ICU admission, and that expo-
sure to certain ICU interventions, for example mechani-
cal ventilation, tracheostomy, and percutaneous feeding
tubes, are also associated with a higher risk.

Methods

Data sources

We created the study cohort using four population-based
Ontario health databases contained at the Institute of
Clinical Evaluative Sciences (ICES). ICES is an inde-
pendent, non-profit research institute whose legal status
under Ontario’s health information privacy law allows
it to collect and analyze health care and demographic
data, without consent, for health system evaluation

Take-home message

This study shows that the increased risk of mental illness diagnosis
associated with ICU admission was often no longer apparent when
the reason for admission was considered. However, patients who
were exposed to mechanical ventilation or longer ICU stays may be
at higher risk of subsequent mental illnesses.

and improvement. These databases included the Cana-
dian Institute of Health Information (CIHI) Discharge
Abstract Database (DAD) that contains information
on all acute-care hospitalizations, the CIHI National
Ambulatory Care Reporting System (NACRS) database
with information about emergency department visits,
the Ontario Health Insurance Program (OHIP) database
with information about all fee-for-service physician bill-
ings, and the Ontario Mental Health Reporting System
(OMHRS) database with information about admissions
to designated mental health beds at all institutions across
the Province. These datasets were linked using unique
encoded identifiers and analyzed at ICES.

Study participants

We included patients if they were aged 18 years or older
and survived a hospitalization (index hospitalization)
between April 1st, 2005 to March 31st, 2015. Our objec-
tive was to determine the impact of ICU exposure on the
risk of developing a new mental illness, so we excluded
patients with evidence of a mental illness diagnosis or
dementia in the year prior to hospitalization. We also
excluded patients who were admitted to hospital with
conditions that are known to increase the risk of subse-
quent mental illness diagnosis, including traumatic brain
injury, cardiac surgery, stroke, cardiac arrest, and preg-
nancy (Online Table E1) [13-17].

Outcomes

The primary outcome was the diagnosis of a mental ill-
ness during 1 year of follow-up after hospital discharge.
The date of the first diagnosis of a mental illness was
considered the event date if the patient had multiple
encounters related to mental illness during follow-up.
Mental illness diagnoses made in the outpatient setting,
for example in psychiatrist or family physician offices,
were detected using previously validated algorithms
applied to the OHIP database that included all forms of
mental illness including depression, anxiety, substance
abuse and social problems (Online Tables E2-E3) [18, 19].
Diagnoses made in the emergency department or dur-
ing subsequent hospital admissions were detected using
previously validated International Classification of Dis-
ease (ICD) 10-CA codes (Online Table E4) [18, 20]. We
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identified patients admitted to designated mental health
beds using the OMHRS database [18].

Exposures

The primary exposure was admission to an ICU for
greater than 48 h during hospitalization. The comparison
was admission to hospital, but without ICU admission.
ICU admission and discharge times were identified using
Special Care Unit (SCU) codes that have high accuracy
[20-22]. In an additional analysis to account for differ-
ences in case mix between patients admitted to ICU and
hospitalized patients not requiring ICU, we restricted the
cohort to individuals with six most responsible diagno-
ses that can lead to hospitalization with or without ICU
admission. These 6 diagnoses were identified using ICD
10-CA codes (Online Table E5): pneumonia, asthma,
congestive heart failure (CHF), chronic obstructive pul-
monary disease (COPD), sepsis, and severe sepsis. These
restricted cohort analyses were conducted to ascertain
the incremental risk of new mental illness diagnoses
among patients with the same most responsible diagnosis
for that hospitalization.

As a secondary objective, we evaluated several catego-
ries of exposures that may occur in the ICU, including
mechanical ventilation, tracheostomy insertion, other
pulmonary procedures (chest-tube insertion or bron-
choscopy), cardiovascular procedures (pulmonary artery
catheter insertion, trans-venous pacemaker insertion,
aortic balloon pump insertion), percutaneous feeding
tube insertion, and initiation of new dialysis. These were
identified using Canadian Classification of Illness Inter-
vention codes or OHIP codes [20-24]. We also exam-
ined duration of ICU stay as an independent exposure
variable to consider the potential for a dose—response
relationship.

Statistical analysis
Baseline characteristics were assessed using standardized
differences (greater than 0.1 was considered important),
since P values can be misleading when comparing small,
but clinically unimportant differences in studies with
large sample sizes.

We used a Fine and Gray competing risk regression
model to estimate the cumulative incidence of mental
illness diagnoses during 1 year from hospital discharge
while accounting for the competing risk of death; and
considered admission to ICU as the main exposure vari-
able while adjusting for measured potential confound-
ing variables. These included the Deyo-adaptation of the
Charlson comorbidity index (CCI) score, age, sex, neigh-
borhood (postal code) level income quintile, length of
hospitalization, urban versus rural location, and hospital
type (academic, large community, small community) [25,

26]. In a secondary analysis, we also constructed a cause-
specific Cox proportional hazards model in which deaths
were censored. We also conducted a quarterly analysis to
examine how the hazard ratios obtained from the Fine
and Gray model varied over time during the 1-year fol-
low-up period.

We used a similarly-constructed Fine and Gray com-
peting risk regression model (and including the same
measured potential confounding variables) to evalu-
ate the risk of new mental illness diagnosis among ICU
survivors after exposure to the following procedures:
mechanical ventilation, tracheostomy, other pulmonary
procedures (bronchoscopy, chest tube insertion), cardio-
vascular procedures (pulmonary artery catheterization,
transvenous pacemaker insertion, intra-aortic balloon
pump), percutaneous feeding tube insertion, and initia-
tion of new dialysis. We also evaluated in this analysis the
impact of longer duration of ICU stay, measured in days,
on subsequent mental illness diagnosis.

All analyses were completed using SAS Enterprise
Guide version 7.1 (Cary, NC). The proportionality
assumptions for the Fine and Gray model were tested
using graphical Schoenfeld residuals. Model estimates
from the Fine and Gray models were presented as sub-
distribution adjusted hazard ratios (aHR) and 95% confi-
dence intervals.

Results

Participants

Between April 2005 and March 2015, 1,847,462 patients
required hospitalization and 121,101 (6.6%) of these had
an ICU stay of 48 h or longer. The characteristics of these
patients are displayed in Table 1; ICU patients were older
[median age 66 (interquartile range-IQR 55-76) vs. 60
(IQR 46-73)], more likely to be men (61 vs. 49%), and had
higher levels of chronic illness as estimated by the CCI
score (CCI score 1-2, 49 vs. 27%) compared to hospital-
ized patients who did not require ICU. Online Table E6
summarizes the exposures and interventions received by
patients admitted to ICU for >48 h. Mechanical ventila-
tion was provided to 19% (23,645) of ICU patients for an
average of 1.1 days (SD 4.5 days).

Mental illness diagnosis after intensive care unit admission
Overall, 17% (20,610) of the patients who were admit-
ted to an ICU during their hospitalization received
a new mental illness diagnosis during the year after
discharge, compared with 15% (257,034) of the hos-
pitalized cohort, corresponding to a subdistribution
adjusted hazard ratio (aHR) of 1.17 (95% CI 1.15-1.19;
P<0.001; Fig. 1) for ICU patients compared to hospi-
talized patients. The adjusted hazard ratio (aHR) after
accounting for potential confounders was 1.08 (95% CI
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Table 1 Characteristics of patients with hospitalizations
with and without ICU admission

Number of patients 121,101 1,726,361
Patient characteristics
Age, median (IQR) 66 (55-76) 60 (46-73) 032
Age, n (%)
18-24 2426 (2.0) 83,881 (4.9) 0.16
25-34 3256 (2.7) 109,614 (6.3) 0.18
35-44 7020 (5.8) 185,295 (10.7) 0.18
45-44 17,002 (14.0) 289,596 (16.8) 0.08
55-44 25,992 (21.5) 334,019 (19.3) 0.05
65-54 29,289 (24.2) 330,324 (19.1) 0.12
75-84 26,870 (22.2) 275,160 (15.9) 0.16
>85 9246 (7.6) 118,472 (6.9) 0.03
Male, n (%) 73,644 (60.8) 844,823 (48.9) 0.24
Charlson comorbidity
index score, n (%)
0 30,678 (25.3) 1,075,058 (62.3) 0.80
=2 58,877 (48.6) 470,010 (27.2) 045
3+ 31,546 (26.0) 181,293 (10.5) 041
Rural residence, n (%) 20,671 (17.1) 262,372 (15.2) 0.05
Income quintile, n (%)
First 25,798 (21.3) 331,773 (19.2) 0.05
Second 25,946 (21.4) 347,894 (20.2) 0.03
Third 24,179 (20.0) 342,877 (19.9) 0.00
Fourth 23,209 (19.2) 350,912 (20.3) 0.03
Fifth 21,423 (17.7) 345,677 (20.0) 0.06
Missing 546 (0.5) 7228 (0.4) 0.01
Hospital LOS, med (IQR) 7 (4-11) 3(1-5) 0.59
Medical comorbidities,
n (%)
Cardiovascular disease 59,319 (49.0) 165,448 (9.60) 0.96
Chronic obstructive 12,517 (10.3) 101,182 (5.90) 0.16
pulmonary disease
Diabetes mellitus 30,579 (25.3) 238,959 (13.8) 0.29
Gl disease 4936 (4.10) 44,033 (2.60) 0.09
Renal disease 6886 (5.70) 41,506 (2.40) 0.17
Cancer diagnosis 16,662 (13.8) 236,982 (13.7) 0.00

Characteristics of the patients who were admitted to ICU for 48 h or more
compared to patients admitted to hospital without an ICU stay

For description of the ICU cohort and hospital cohort see main text. Difference
between the two groups are described using standardized differences of means

SD = standardized differences (greater than 0.1 considered important), med
median, IQR interquartile range, n number, LOS hospital length of stay, G/
gastrointestinal

1.07-1.10) (Fig. 2); similar results were obtained from
a cause-specific Cox-proportional hazards model with
censoring of deaths (aHR 1.08; 95% CI 1.06—1.09). Each
additional day of hospitalization was associated with
a marginally increased risk of a subsequent mental ill-
ness diagnosis (aHR 1.01 per day; 95% CI 1.01-1.01).

0.10 -
P<0.001

0.05 |

Cumulative Incidence

0.00 .
0 100 200 300

Days after discharge
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noIcu

Fig. 1 Cumulative incidence of incident mental iliness diagnosis
among patients admitted to ICU compared to hospitalized patients
who did not require ICU. This graph shows cumulative incidence of
mental illness diagnosis obtained from the Fine and Gray model and
95% confidence intervals (shaded areas). The blue line corresponds
to patients who survived an ICU admission, and the red line cor-
responds to hospitalized patients who did not require ICU admission.
The aHR was 1.17 (95% Cl 1.15-1.19; P<0.001). Y axis is cumulative
incidence function; X axis is days after discharge

Other factors that increased the risk of a mental illness
diagnosis after hospital discharge included urban resi-
dence (aHR 1.16; 95% CI 1.15-1.17) and larger number
of comorbidities (CCI score 1 or 2 vs. 0, aHR 1.17; 95%
CI 1.16-1.18). Admission to a smaller hospital (aHR
0.91; 95% CI 0.90-0.92) and male sex (aHR 0.84; 95%
CI 0.84-0.85) were associated with a lower subsequent
risk of mental illness diagnosis.

In the sensitivity analyses that restricted the cohort
to six pre-specified most responsible diagnoses, only
patients with pneumonia continued to have a signifi-
cantly higher risk of subsequent mental illness diag-
noses after discharge that included ICU admission
compared to hospitalized patients without ICU admis-
sion (aHR 1.15; 95% CI 1.03-1.29; P=0.01; Fig. 3 and
Online Table E7). In the other groups (COPD exacer-
bation, congestive heart failure, asthma exacerbation,
sepsis, and severe sepsis) an increased risk of mental
illness diagnosis after ICU was no longer apparent.

We also evaluated whether the hazard for developing
mental illness varied depending on the length of time
after discharge (Table 2). The greatest hazard associ-
ated with ICU admission for new mental illness diag-
nosis occurred early after discharge (i.e., during the
first 3 months after hospital discharge, aHR 1.17 (95%
CI 1.14-1.19) and decreased over time compared to
hospitalized patients who did not require ICU admis-
sion: 3—6-month follow-up period, aHR 1.05 (95% CI
1.01-1.08); 6—9-month follow-up, aHR 0.97 (95% CI
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ICU Admission

Income Quintile 1
Income Quintile 2
Income Quintile 3
Income Quintile 4
Income Quintile 5
Missing Quintile Data

Age

Length of Stay

Urban Location
Male Sex i

Charlson 1-2

Charlson 3+

Small Hospital

Teaching Hospital

0.7 0.8 0.9

Hazard Ratio
Fig. 2 Adjusted hazard of new mental illness diagnoses after ICU admission. Figure showing hazard ratios for developing new mental illness
diagnosis after hospital discharge, obtained from the time to event Fine and Gray multivariable model. X axis shows the Hazard ratios for develop-
ing a new mental illness diagnosis for each covariate; Y axis shows various exposures and/or covariates. The main exposure for this analysis was
ICU admission during hospitalization. Abbreviations: Length of stay =Hospital Length of stay; Charlson = Charlson Comorbidity Index Score; Small
hospital = Small Community Hospital; Missing Quintile data=5% of the patients had missing quintile data. Hospitals associated with the Ontario
Council of Teaching hospitals were considered academic. Small community hospital type was defined as a hospital that had fewer than 20,000
referral population and admitted less than 3500 weighted cases a year. A large hospital was defined as any hospital that did not meet criteria for
teaching or small hospital [32], Rural was defined as a community site with less than 1000 people [33]

0.94-1.01), 9-12-month follow-up, aHR 0.93 (95% CI
0.90-0.97).

Mental illness diagnosis after intensive care unit
procedures

ICU patients who required mechanical ventilation, tra-
cheostomy, and percutaneous feeding tube insertion all
had increased crude rates of mental illness diagnosis after
discharge compared to patients who did not receive these
interventions while in ICU (Online Table ES8).

In adjusted analyses accounting for measured con-
founders (Figure E1), only mechanical ventilation (aHR
1.08; 95% CI 1.05-1.12) and increased duration of ICU
stay (aHR 1.004 per additional day, 95% CI 1.003—-1.005)
were associated with an increased risk of developing a
new mental illness diagnosis after discharge. Conversely,
renal dialysis was associated with a lower risk of devel-
oping new mental illness diagnosis (aHR 0.88; 95% CI
0.80-0.97).

Discussion

Our study shows that patients admitted to the ICU have
a slightly elevated risk of being diagnosed with a mental
illness after hospital discharge, compared to hospitalized
patients without an ICU admission. Specific ICU expo-
sures and procedures—for example receiving mechani-
cal ventilation, or duration of ICU admission—appear
to further increase this risk of subsequent mental illness
diagnosis after critical illness. These findings suggest that
some ICU survivors may warrant closer follow-up to
monitor for mental illness complications after discharge,
in particular after certain exposures that increase their
risk.

Previous studies have described an increased risk
of mental illness after ICU admission [27]. A large sys-
tematic review described an increased risk of anxi-
ety symptoms after an ICU admission [9]. A large
population-based cohort study of mechanically venti-
lated patients demonstrated a higher rate of mental ill-
ness after ICU compared to hospitalized controls [11].
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Fig. 3 Restricted cohort analyses examining risk of new mental illness diagnoses after ICU admission. Figure showing results of sensitivity analyses
restricted to pre-specified diseases. a Pneumonia patients (n=31,420). Higher hazard ratio for ICU patients compared to hospitalized patients (aHR
1.15;95% CI 1.03-1.29; P=0.01). b Congestive heart failure patients (n=28,241) (aHR 0.940; 95% Cl 0.872-1.01; P>0.05). ¢ Chronic obstructive
pulmonary disease (COPD) patients (n=34,410). (aHR 0.991; 95% Cl 0.906-1.09; P> 0.05). d Asthma patients (n=6619). (@aHR 1.18;95% Cl 0.906-1.54;
P>0.05). e Sepsis patients (n=66,912). (aHR 0.991; 95% Cl 0.929-1.06; P> 0.05). f Severe Sepsis patients (n=14,031). (@HR 1.02; 95% C1 0.921-1.13;
P>0.05). (X axis shows the days after hospital discharge; Y shows has the cumulative incidence function. See Online Table E7 for detailed results
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Table 2 Risk of new mental illness diagnosis over time
after hospitalization with ICU admission versus without

0-3 117 1.14-1.20 <0.001
3-6 1.05 1.014-1.08 0.0041
6-9 0.97 0.94-1.01 0.1155
9-12 0.93 0.90-0.97 <0.001

Changes in aHR for the development of new mental iliness over each quarter of
the year after discharge

Similar to our findings, this previous study also noted
an increased risk early after hospital discharge, support-
ing a causal relationship between critical illness and sub-
sequent mental illness. Our observed incidence of new
mental illness diagnosis after hospitalization was lower
than reported in some previous studies; [9, 12] this dis-
crepancy is likely explained by differences in methodol-
ogy, in particular coding of clinician-based diagnoses of
mental illness (instead of self-reports) and exclusion of
patients with pre-existing diagnoses of mental illness in
our study.

Our secondary analyses may offer additional insights
about the relationship between ICU admission and sub-
sequent mental illness diagnoses. The risk of mental ill-
ness appears to increase in a dose-dependent fashion,
with a higher risk among patients exposed to longer
time in the ICU or to more invasive and uncomfortable
mechanical ventilation. Interestingly, when we restricted
our analyses to patients with 6 specific pre-specified
diagnoses that can lead to hospitalization with or without
ICU admission, only patients with pneumonia still had a
higher risk of mental illness diagnosis after an ICU con-
taining hospitalization. An increased risk of depression
after hospitalization for patients with pneumonia has
been previously observed; our findings therefore suggest
that ICU admission may further increase their risk [28].
Taken together, however, the results of these sensitivity
analyses suggest that for many patients the underlying
diagnosis is a more important determinant of subsequent
mental illness diagnosis than ICU admission per se. An
unexpected finding was that patients who were exposed
to dialysis during ICU had lower rates of new mental ill-
ness diagnoses after discharge compared to ICU patients
who did not require dialysis. Previous research has
described an overlap of symptoms of uremia and depres-
sion, and it may be that new mental illness diagnoses in
these survivors were mislabeled as complications of poor
renal function [29, 30].

Our study examined 1.8 million hospital survivors
of which 121,101 were admitted to ICU, making it the
largest population-based cohort to evaluate rates of
new mental illness diagnoses among ICU survivors. We

excluded patients with evidence of mental illness prior
to ICU admission, since previous mental illness diagno-
sis strongly predicts subsequent mental health problems
[31]. We also excluded conditions already known to
increase risk for subsequent mental illness. Mental ill-
ness in our study was based on physician-assigned clini-
cal diagnoses instead of self-reported surveys, which
increases the specificity of diagnosis but may lead to
underestimation of rates of mental illness in patients
not seeking medical attention. An important strength of
our study was inclusion of diagnoses made by a broad
range of clinicians including family physicians and
not only psychiatrists. Indeed, the majority (83%) of
patients with new mental illnesses were diagnosed by
family physicians. However, this approach could have
decreased the specificity of the diagnosis of mental ill-
ness. Finally, we examined the association of new men-
tal illness diagnosis with exposure to several common
ICU procedures, allowing us to identify specific groups
of ICU survivors who may be at highest risk for subse-
quent mental illness.

Our study also has several limitations. Notably,
there are other risk factors for mental illness diagno-
sis, including genetic predisposition and availability of
psychosocial supports, which are potentially important
confounders that were unavailable in our databases. To
better assess the impact of ICU admission on the risk
of developing a new mental illness after discharge, we
excluded patients with conditions already known to
increase the risk of subsequent mental illness, or those
with pre-existing mental illnesses. However, future
research should consider whether critical illness exac-
erbates mental illness among these patient groups. We
may have underestimated true rates of incident mental
illness diagnoses, as patients who did not seek health-
care would not be captured by our methodology. Our
one-year look-back period to detect previous mental ill-
ness diagnoses may also have failed to capture patients
with pre-existing but stable mental illness, who did
not require attention from their healthcare providers.
Another limitation was that our coding algorithms were
unable to reliably distinguish between different types
of mental illness diagnosis, such as depression, anxiety
and post-traumatic stress disorder (Online Table E9).
We are therefore unable to determine which specific
mental illness diagnoses are more common after ICU
admission versus hospitalization without ICU. Patients
may have received closer follow-up after a hospitaliza-
tion that included an ICU admission, leading to earlier
diagnosis of a new mental illness. We attempted to mit-
igate this potential bias by following all patients for at
least one year, to increase the case-capture rate in both
cohorts. We included patients admitted to both level 2
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(capable of providing vasopressors and non-invasive
ventilation but not invasive mechanical ventilation)
and level 3 (capable of providing invasive mechanical
ventilation) to provide a large population of critically
ill patients with a spectrum of illness severity; however,
this resulted in a comparatively low rate of mechani-
cal ventilation compared to previous similar studies
[11]. Our control group comprised hospital survivors
who were already unwell due to the need for hospi-
talization; the choice of this control group (instead of
general population controls) may explain why we only
detected a marginal increase in the risk of mental illness
diagnosis after ICU admission. Our sensitivity analyses
restricting to pre-specified diagnoses may have been
underpowered to detect small but potentially important
differences in risk of mental illness after ICU admission.
Testing all possible admission diagnoses was not feasi-
ble, and there may exist some admission diagnoses for
which ICU admission has a more pronounced impact
on subsequent mental illness risk.

Conclusion and relevance

ICU survivors have a marginally increased risk for mental
illness diagnosis compared to hospitalized patients with-
out ICU admission. However, the underlying reason for
hospitalization may be a more important risk factor for
subsequent mental illness than the ICU admission per se.
Among patients admitted to ICU, the need for mechani-
cal ventilation and longer duration of ICU stay were
independent factors associated with an increased risk of
subsequent mental illness diagnosis. These patients could
be targeted for closer monitoring for mental illness com-
plications, especially during the 3-month period after
discharge when the risk appears to be highest.
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