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The prevalence of psychiatric symptoms ranges from 17% 
to 44% in intensive care unit (ICU) survivors. The relation-
ship between the comorbidity of psychiatric symptoms and 
quality of life (QoL) in ICU survivors has not been carefully 
examined. This study examined the relationship between 
psychiatric comorbidities and QoL in 58 survivors of ICU 
delirium. Patients completed 3 psychiatric screens at 3 
months after discharge from the hospital, including the Pa-
tient Health Questionnaire-9 (PHQ-9) for depression, the 
Generalized Anxiety Disorder-7 (GAD-7) questionnaire for 
anxiety, and the Post-Traumatic Stress Syndrome (PTSS-
10) questionnaire for posttraumatic stress disorder. Pa-
tients with 3 positive screens (PHQ-9 ≥ 10; GAD-7 ≥ 10; and 
PTSS-10 > 35) comprised the high psychiatric comorbidity 
group. Patients with 1 to 2 positive screens were labeled 
the low to moderate (low-moderate) psychiatric comorbidity  

group. Patients with 3 negative screens were labeled the no 
psychiatric morbidity group. Thirty-one percent of patients 
met the criteria for high psychiatric comorbidity. After ad-
justing for age, gender, Charlson Comorbidity Index, dis-
charge status, and prior history of depression and anxiety, 
patients who had high psychiatric comorbidity were more 
likely to have a poorer QoL compared with the low-moder-
ate comorbidity and no morbidity groups, as measured by a 
lower EuroQol 5 dimensions questionnaire 3-level Index (no, 
0.69 ± 0.25; low-moderate, 0.70 ± 0.19; high, 0.48 ± 0.24;  
P = 0.017). Future studies should confirm these findings and 
examine whether survivors of ICU delirium with high psychi-
atric comorbidity have different treatment needs from survi-
vors with lower psychiatric comorbidity. Journal of Hospital 
Medicine 2017;12:831-835. Published online first September 
6, 2017. © 2017 Society of Hospital Medicine

The prevalence of depression, anxiety, and posttraumatic 
stress disorder (PTSD) symptoms in intensive care unit (ICU) 
survivors ranges from 17% to 44%.1-4 Psychiatric comorbidi-
ty, the presence of 2 or more psychiatric disorders, is highly 
prevalent in survivors of acute respiratory distress syndrome 
and is associated with higher mortality in postsurgical ICU 
survivors.5-7 While long-term cognitive impairment in pa-
tients with ICU delirium has been associated with poor qual-
ity of life (QoL),1 the effects of psychiatric comorbidity on 
QoL among similar patients are not as well understood. In 
this study, we examined whether psychiatric comorbidity was 
associated with poorer QoL in survivors of ICU delirium.

METHODS
We examined subjects who participated in the Pharmaco-
logic Management of Delirium (PMD) clinical trial. This 

trial examined the efficacy of a pharmacological interven-
tion for patients who developed ICU delirium at a local ter-
tiary-care academic hospital.8 Out of 62 patients who partic-
ipated in the follow-up of the PMD study, 58 completed QoL 
interviews and validated psychiatric screens (Patient Health 
Questionnaire-9 [PHQ-9] for depression, the Generalized 
Anxiety Disorder-7 [GAD-7] questionnaire for anxiety, and 
the Post-Traumatic Stress Syndrome [PTSS-10] question-
naire for PTSD) at 3 months after hospital discharge. High 
psychiatric comorbidity was defined as having significant 
symptoms for all 3 conditions (depression: PHQ-9 score ≥ 
10; anxiety: GAD-7 ≥ 10; and PTSD: PTSS-10 > 35). No 
psychiatric morbidity was defined as having no significant 
symptoms for all 3 conditions. Low to moderate (low-mod-
erate) psychiatric morbidity was defined as having symptoms 
for 1 to 2 conditions. 

Participants also completed 2 complementary QoL mea-
sures: the EuroQol 5 dimensions questionnaire 3-level (EQ-
5D-3L) Index and the EuroQol 5 dimensions Visual Analog 
Scale (EQ-5D-VAS).9 The EQ-5D-3L Index asks partici-
pants to rate themselves as having (1) no problems, (2) some 
problems, or (3) extreme problems on the following 5 scales: 
mobility, self-care, usual activities, pain/discomfort, and 
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anxiety/depression. The scores are then indexed against the 
US population to create a continuous index scale ranging 
from −0.11 to 1.00. A score of 1 represents perfect health, 
0 represents death, and negative values indicate a health 
state worse than death. The EQ-5D-VAS asks participants 
to draw a line on a visual scale from an anchor box to the 
point that represents their health state. The score ranges 
from 0 being the worst imaginable health state to 100 being 
the best imaginable health state. Demographic information, 
clinical characteristics, and prior history of depression, anx-
iety, and PTSD were obtained through PMD study records 

and clinical records. The Charlson Comorbidity Index, 
which measures chronic comorbidities, and Acute Physiolo-
gy and Chronic Health Evaluation II, which estimates acute 
severity of illness within 24 hours of ICU admission, were 
calculated from patients’ available clinical information.

Fisher’s exact tests were used to compare dichotomous 
outcomes. Analysis of variance (ANOVA) was used to com-
pare continuous outcomes across the 3 psychiatric groups. 
Analysis of covariance (ANCOVA) was used to determine 
whether psychiatric comorbidity in survivors of ICU deliri-
um was associated with QoL measures. Models were adjusted 

TABLE. Demographics and Clinical Characteristics of 58 ICU Survivors Grouped by Comorbidity  
of Psychiatric Disorder Symptoms

Characteristics

No Psychiatric  
Morbidity
(n = 26)

Low to Moderate  
Psychiatric

Comorbidity
(n = 14)

High Psychiatric  
Comorbidity

(n = 18) P Value

Demographics

Age, years 59.0 (14.9) 52.7 (17.1) 52.9 (14.5) .327

Female, % (n) 50.0 (13) 64.3 (9) 50.0 (9) .699

African American, % (n) 50.0 (13) 35.7 (5) 38.9 (7) .659

Education, years 12.3 (2.1) 11.0 (1.9) 11.8 (2.4) .211

Prior depression % (n) 7.7 (2) 14.3 (2) 55.6 (10) .001a,b

Prior anxiety, % (n) 3.8 (1) 0.0 (0) 22.2 (4) .081

Prior, PTSD, % (n) 0.0 (0) 0.0 (0) 0.0 (0) .000

IQCODE, mean (SD) 3.1 (0.2) 3.1 (0.2) 3.1 (0.1) .929

Hospital Characteristics

Service

   MICU, %

   SICU, %

73.1 (19)

26.9 (7)

42.9 (6)

57.1 (8)

77.8 (14)

22.2 (4)

.087

APACHE II score, mean (SD) 18.6 (9.1) 18.9 (9.0) 20.5 (8.1) .768

ARF/Sepsis, % (n) 42.3 (11) 21.4 (3) 55.6 (10) .182

Coma, % (n) 76.9 (20) 92.9 (13) 88.9 (16) .460

Duration on ventilation, days (SD) 6.7 (7.4) 7.6 (4.8) 8.7 (9.9) .701

Length of ICU stay, mean days (SD) 23.6 (19.5) 20.7 (17.9) 17.1 (11.2) .350

Benzodiazapine drip, % (n) 38.5 (10) 42.9 (6) 55.6 (10) .590

Dexmetatomidine drip, % (n) 15.4 (4) 35.7 (5) 33.3 (6) .255

Propofol drip, % (n) 69.2 (18) 71.4 (10) 88.9 (16) .328

Discharged Home, % (n) 38.5 (10) 50.0 (7) 72.2 (13) .088

aNo psychiatric comorbidity group significantly different from the high psychiatric comorbidity group.
bLow-moderate psychiatric comorbidity group significantly different from the high psychiatric comorbidity group.

NOTES: Continuous variables were expressed as average (SD). Dichotomous variables were expressed as % (N). Fischer’s exact test was used to compare dichotomous outcomes for the 3 groups. One-way ANOVA was used to compare 
continuous outcomes for the 3 groups.

Patients who had significant depressive, anxiety, or posttraumatic stress disorder (PHQ-9 score ≥10, GAD-7 ≥10, and PTSS-10 >35) symptoms were in the high comorbidity psychiatry group.

Patients who had no significant symptoms were in the no morbidity psychiatry group. Patients who met criteria for 1-2 significant symptoms were in the low-moderate comorbidity psychiatry group. Abbreviations: ANOVA, analysis of vari-
ance; APACHE, Acute Physiologic and Chronic Health Evaluation; ARF, acute renal failure; GAD-7, Generalized Anxiety Disorder-7; ICU, intensive care unit; IQCODE, Informant Questionnaire on Cognitive Decline; MICU, medical intensive 
care unit; PHQ-9, Patient Health Questionnaire-9; PTSD, post-traumatic stress disorder; PTSS-10, Post-Traumatic Stress Syndrome; SD, standard deviation; SICU, surgical intensive care unit.
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for the following covariates: age, gender, Charlson Comor-
bidity Index, discharged to home, prior history of depression, 
and prior history of anxiety. To assess the relationship of psy-
chiatric comorbidity with QoL, we chose the 2 continuous 
QoL measures as the outcome. Because we were interested 
in the effect of psychiatric burden on QoL, we used ANCO-
VA with QoL as the dependent variable and psychiatric bur-
den as an independent variable. Pairwise comparisons were 
then performed when overall differences were significant (P 
< 0.05). We performed 2 separate sensitivity analyses. The 
first analysis looked solely at the subgroup of patients from 
the medical intensive care unit. We also recalculated the 
EQ-5D-3L index excluding the anxiety/depression item. 

RESULTS
Nearly one-third of patients (18/58) had high psychiatric bur-
den. The table looks at the demographic and clinical charac-
teristics of patients with high psychiatric comorbidity versus 
those of low-moderate psychiatric comorbidity and those with 
no psychiatric morbidity. Patient groups did not differ signifi-
cantly in terms of demographics. For clinical characteristics, 
patients with high psychiatric comorbidity were more likely 
than patients with low-moderate psychiatric comorbidity to 
have a prior history of depression (P < 0.05).

Patients with high psychiatric comorbidity were more like-

ly to have a poorer QoL when compared with patients with 
low-moderate psychiatric comorbidity and to those with no 
morbidity as measured by a lower EQ-5D-3L Index (no, 0.69 
± 0.25; low-moderate, 0.70 ± 0.19; high, 0.48 ± 0.24; P = 
0.006) and EQ-5D-VAS (no, 67.0 ± 20.7; low-moderate, 
76.6 ± 20.0; high, 50.8 ± 22.4; P = 0.004). After adjusting 
for covariates, patients with high psychiatric comorbidity 
had a poorer QoL compared with those with no morbidi-
ty or low-moderate comorbidity on the EQ-5D-3L Index (P 
= 0.017 for overall differences), whereas patients who had 
high psychiatric comorbidity had a poorer QoL compared to 
those with low-moderate comorbidity on the EQ-5D-VAS 
(P = 0.039 for overall differences; Figure). Subgroup analysis 
of MICU patients yielded similar results. Patients with high 
psychiatric burden had significantly poorer QoL as measured 
by the EQ-5D-3L (unadjusted P = 0.044, adjusted P = 0.003) 
and the EQ-5D-VAS (unadjusted P = 0.007, adjusted P = 
0.021). After excluding the anxiety/depression item from 
the EQ-5D-3L, we observed similar differences (no, 0.71 ± 
0.24; low-moderate, 0.75 ± 0.15; high, 0.58 ± 0.22; unad-
justed P = 0.062; adjusted P = 0.040).

DISCUSSION/CONCLUSION
Psychiatric comorbidities in ICU survivors are common and 
pose a significant clinical issue. Patients with multiple psy-

FIG. Mean EQ-5D-3L index or mean EQ-5D-VAS index grouped by psychiatric comorbidities. NOTE: ANCOVA models were adjusted for age, gender, Charlson 

Comorbidity Index, being discharged to home, prior history of depression, and prior history of anxiety. All P values are after covariate adjustment. P = .017 for overall 

trend for EQ-5D-3L Index, and P = .039 for overall trend for EQ-5D-VAS. *P < .05 for pairwise comparison. Abbreviations: ANCOVA, analysis of covariance; EQ-5D-3L, 

EuroQol 5 dimensions questionnaire 3-level; EQ-5D-VAS, EuroQol 5 dimensions Visual Analog Scale. 
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chiatric comorbidities can be more complicated to identify 
from a diagnostic standpoint and often require more pro-
longed, intensive mental health treatment when compared 
with patients with a single psychiatric disorder.10,11 Our 
study showed that high psychiatric comorbidity in survivors 
of ICU delirium is associated with a decreased QoL com-
pared with those with no psychiatric comorbidity or with 
low-moderate psychiatric comorbidity. This finding is con-
sistent with previous studies in the general population that 
patients with multiple psychiatric comorbidities are associ-
ated with a poorer QoL compared with patients with a single 
psychiatric comorbidity.10,11

There is a pressing need to better characterize psychiatric 
comorbidities in ICU survivors because our current evidence 
suggests that the prevalence of psychiatric comorbidities of 
ICU survivors is substantially higher than that of the general 
population. We found that nearly one-third of survivors of 
ICU delirium had comorbid depression, anxiety, and PTSD 
symptoms at 3 months. This is consistent with the few oth-
er studies of ICU survivors, which showed a prevalence of 
psychiatric comorbidity of 25% to 33%.5,12 These rates are 
substantially higher than the prevalence in the general pop-
ulation of 6%.13

The high rate of psychiatric comorbidities may render it 
difficult to effectively treat the mental health symptoms in 
ICU survivors.14 Treating multiple psychiatric comorbidi-
ties may also be especially challenging in survivors of ICU 
delirium because they have a high prevalence of cognitive 
impairment. Mental health treatments for patients with psy-
chiatric disorders and comorbid cognitive impairment are 
limited. Better characterization of psychiatric comorbidity 
in ICU survivors, particularly those with ICU delirium, is 
vital to the development of more effective, bundled treat-
ments for this population with multiple comorbidities.

Standardized screenings of ICU survivors at a high risk 
for psychiatric disorders, such as survivors of ICU delirium, 
may help to identify patients with comorbid psychiatric dis-
order symptoms and have them referred to appropriate treat-
ment earlier with the hope of improving their QoL sooner. 
Although opportunities to deliver integrated outpatient 
collaborative mental health and medical care for a subspe-
cialty population are limited, one potential model of care 
would be to utilize a collaborative-care model in an ICU  
survivor clinic.15

Strengths of our study include the examination of psychi-
atric comorbidities in survivors of ICU delirium, who often 
have a poor QoL. A deeper understanding of psychiatric 
comorbidity and its relationship with QoL is needed to bet-
ter understand how to deliver more effective treatments for 
these survivors. Limitations include the small sample size, a 
one-time measurement of psychiatric comorbidities at the 
3-month follow-up based on screenings tools, and a lack of 
objective measures of physical functioning to determine the 
effects of psychiatric comorbidities on physical functioning. 
There may also have been differences in how patients with 
no psychiatric comorbidity responded to the EQ-5D-VAS 

as a result of premorbid differences (eg, they were healthier 
prior to their ICU stay and perceived their survivor status 
more negatively). This may explain why we did not see a 
statistically significant difference between no psychiatric co-
morbidity and high psychiatric comorbidity groups on the 
EQ-5D-VAS. Nevertheless, we did see a difference between 
the low-moderate psychiatric comorbidity group on EQ-
5D-VAS and differences between the no comorbidity and 
low-moderate comorbidity groups versus the high comorbid-
ity group on the EQ-5D-3L. Finally, data about psychiatric 
history and QoL prior to ICU hospitalization were limited. 
Therefore, truly determining incidence versus prevalence of 
post-ICU comorbidities and whether psychiatric symptoms 
and its effects on QoL were due to ICU hospitalization or to 
premorbid psychiatric symptoms is difficult.

Our study demonstrated that in survivors of ICU delirium, 
higher comorbidity of psychiatric symptoms was associated 
with poorer QoL. Future studies will need to confirm these 
findings. We will also need to identify potentially reversible 
risk factors for psychiatric comorbidity and poorer QoL and 
develop treatments to effectively target the mental health 
symptoms of survivors of ICU delirium.
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