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Posttraumatic Stress after Treatment in an
Intensive Care Unit
KK Wu, VW Cho, FL Chow, APY Tsang, DM Tse

Abstract
Objective: To study posttraumatic stress in patients after treatment in an intensive care unit (ICU).
Methods: This prospective cohort study included 136 adult patients with critical medical and surgical
problems who were discharged from the ICU of the Caritas Medical Centre, Hong Kong. Their
occurrence of posttraumatic stress disorder (PTSD), anxiety, and depression after ICU treatment were
measured using the Impact of Event Scale–Revised and Hospital Anxiety and Depression Scale. Patient
ICU experience was measured using the ICU Memory Tool. Multivariable analyses were conducted to
examine the predictors of PTSD symptoms, anxiety, and depression.
Results: Symptoms of PTSD, anxiety, and depression were reported in 10% to 17% of patients.
Symptom severity was associated with less factual memory, more vivid memory of feelings about and
more delusional memory of the ICU experience, low emotional support, and high perceived life threat.
Conclusions: Symptoms of posttraumatic stress, anxiety, and depression may occur after ICU treatment.
Early identification and appropriate intervention for PTSD are important for rehabilitation.
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Introduction
Receiving treatment in an intensive care unit (ICU) can
be both stressful and psychologically traumatic. The
prevalence of posttraumatic stress disorder (PTSD) after
ICU treatment has been reported to be 14% to 59%.1 In
mechanically ventilated patients who had acute lung injury,
35% had PTSD symptoms at any point based on the mean
cut-off score of the Impact of Event Scale–Revised (IES-R),
of whom more than 60% were still affected after 2 years.2,3
Identified risk factors for PTSD after ICU were longer
ICU stay and longer duration of sepsis, whereas protective
factors were longer duration of opioid and corticosteroid
administration in the ICU.2,3 In a review comparing studies
between periods from 1997 to 2007 and from 2008 to
2012, the prevalence of PTSD after ICU treatment was
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similar and ranged from 9% to 27%.4 Clinical risk factors
for PTSD after ICU treatment were identified to be the
use of benzodiazepines and the duration of sedation and
mechanical ventilation, whereas psychological risk factors
were experience of stress, fear, and frightening memories.4
Potentially traumatic elements related to ICU stay
include pain, medical procedures, witnessing another
patient dying, and circumstances of illness or injury before
admission.5 These experiences have been reported by
78.7% of ICU patients and are unrelated to disease severity.
Being therapeutically paralysed without being completely
sedated could also be a risk factor for PTSD.6 Moreover,
ICU experience may be stressful owing to association with
awareness of painful procedures, sense of helplessness, loss
of control, and imminent threat of death.7 Development of
acute PTSD symptoms after intensive care is associated
with multiple traumatic experiences during ICU stay and
delusional memories without recall of factual events 2 weeks
post-discharge.8 In an Australian study, PTSD symptoms
were associated with higher levels of trait anxiety, younger
age, mental health treatment before ICU admission, and
more symptoms of anxiety after ICU discharge.9 These risk
factors could be inter-related. For example, delirium was
detected in 60% of the patients, and delirious patients were
found to have fewer factual memories and more memories
of delusion compared with non-delirious patients up to 6
months after ICU discharge.10
It is not certain if risk factors identified in western
studies can be generalised across cultures. Studying the
psychological morbidity in ICU patients could provide
valuable information about risk/benefit analysis in the
choice of ICU medication, monitoring of patients at
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risk of PTSD, improving post-ICU psychological care
management by anticipating which patients are at risk of
mental health problems, and early referral for psychological
intervention and follow-up.2,3 This study aimed to determine
the prevalence of PTSD, anxiety, and depression, and their
risk factors among ICU-discharged patients.

Methods
This study was approved by the Kowloon West Cluster
Research Ethics Committee of the Hospital Authority
in Hong Kong (KW/EX/06-025). Informed consent was
obtained from each patient. All adult patients with critical
medical and surgical problems who were discharged from
the ICU of the Caritas Medical Centre, Hong Kong, between
April 2007 and March 2009 were contacted by a research
assistant 1 week after discharge. Inclusion criteria were
a Glasgow Coma Scale score of ≥13, no head injury, and
ability to complete the self-report questionnaire. Patients
who had head injury or were unable to complete the selfreport measures in Chinese were excluded. Participants
were asked to complete a battery of psychological selfreport measures, including IES-R,11,12 Hospital Anxiety and
Depression Scale (HADS),13,14 and ICU Memory Tool (ICUMT),8 which was administered by the research assistant via
face-to-face interview in hospital wards.
The IES-R11 is a widely used measure of PTSD
symptoms in critical care.15 It captures DSM-IV PTSD
symptomatic responses to a specific traumatic stressor (eg,
intensive care for critical illness) in the previous week. Each
item is rated on a 5-point Likert scale. There are 3 subscales
(intrusion, avoidance, and hyperarousal), which have high
internal consistency (Cronbach’s alpha of 0.79 to 0.91) and
test-retest reliability of 0.51 to 0.94.11 It is a good screening
instrument for PTSD symptoms in various populations,
including Asian populations.16 The Chinese version of the
IES-R has good internal consistency and validity, compared
with the clinician-administered PTSD scale,17 in detecting
distress associated with PTSD among Chinese survivors
of motor vehicle collisions; the Cronbach’s alpha for the
IES-R subscales was 0.86 to 0.92.12,16,18 For the purpose of
this study, a subscale score of 2 (moderate distress) was used
as the reference point that necessitated clinical attention.
The HADS13 is commonly used to detect anxiety
and depression symptoms in a general medical outpatient
population. The Chinese version of HADS subscales have
an internal consistency alpha of 0.74 to 0.81.14 Anxiety and
depression are the most common co-morbidities of PTSD
symptoms after a motor vehicle collision.19 The HADS is
an alternative measure of psychological adjustment. For the
purpose of this study, a HADS subscale score of 11 was used
as the cut-off. The HADS was used to assess the relationship
between PTSD features, anxiety, and depression.
The ICU-MT is used to measure the recall of events
in the ICU.8 It consists of 11 items on memory of factual
events (eg, the presence of an endotracheal tube), 7 items
on memory of feelings (eg, pain, panic, or confusion), and 3
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items on delusional memory (eg, paranoia or hallucination).
Disease severity was indicated by the number of days
spent in the ICU, the highest score in acute physiology and
chronic health evaluation II (APACHE II) in the first 24
hours,20 and the highest score in therapeutic intervention
scoring system (TISS).21 Higher APACHE II scores indicate
a higher risk of death owing to lower consciousness level and
inability to recall uncomfortable events. Higher TISS scores
indicate more invasive procedural and nursing intervention
and thus sicker patients. Both scores are comprehensive,
comparable across patients, and were known instruments to
indicate disease severity of ICU patients.
Patient age, sex, and ICU-related and psychosocial
factors (eg, history of psychiatric consultation, history of
traumatic experience, perceived emotional support, and
level of perceived life threat related to the condition that led
to ICU treatment) were collected using a questionnaire. Risk
factors examined were age, sex, disease severity, and postICU psychological variables (eg, factual memory, memory
of feelings, and delusional memory of ICU experience, low
emotional support, and high perceived life threat).
Pearson’s correlation test was used to determine the
relationship among various factors. Multivariable analysis
of variance and multiple regression analysis were conducted
to examine the predictors of PTSD symptoms, anxiety,
and depression. SPSS (Windows version 19; IBM Corp,
Armonk [NY], United States) was used for data analysis.

Results
A total of 96 men and 40 women aged 18 to 78 years (mean,
50.9 years; standard deviation [SD], 16.5 years) were
included. Ten of these patients reported having a history
of psychiatric consultation. The 136 patients accounted
for 21.9% of all ICU patients who fulfilled the inclusion
criteria within the study period. The mean ± SD duration
from discharge from ICU to questionnaire completion was
16.35 ± 9.89 days. Among patients admitted to our hospital
between 2007 and 2009, the mean length of stay in ICU was
4.32 days. Among the study participants, the mean length
of stay in the ICU was 4.05 (range, 1-29) days; the mean
highest APACHE II score was 16.45 (range, 2-43); and the
mean highest TISS score was 23.31 (range, 8-43) [Table 1].
Non-participation was related to transfer to another
hospital or readmission to the ICU (32.2%), loss of contact
(26.0%), or refusal to participate (19.9%). Participants and
non-participants were comparable in terms of sex, history
of psychiatric consultation, and duration of stay in the ICU,
but participants were younger than non-participants (50.89
± 16.46 vs 61.28 ± 18.10 years; F(1, 617) = 36.16; p <
0.001).
The occurrence of memory of ICU experience was
common; 110 (78.5%) participants reported having memory
of factual events; 82 (58.6%) reported having memory
of feelings, and 31 (22.1%) reported having delusional
memory.
For perceived life threat rated on a 5-point scale, of
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Table 1. Correlations among demographic variables, intensive care unit (ICU) variables, and psychosocial variables.
Variable

Female, No. (%)

50.89 ± 16.46

Acute physiology and chronic health
evaluation II in the first 24 hours

Impact of Event Scale–
Revised

Intru- Avoid- Hypersion
ance arousal
-0.02

0.01

0.00

-0.01

-0.02

-0.07

-0.05

0.03

0.05

-0.01

0.09

0.05

-0.18*

16.45 ± 7.93

-0.02

0.03

-0.07

-0.03

Therapeutic intervention scoring system 23.31 ± 7.19

-0.03

0.02

-0.04

-0.02

ICU Memory Tool
Factual memory
Memory of feelings
Delusional memory

Impact of Event Scale–Revised
Intrusion
Avoidance
Hyperarousal
Total

Hospital Anxiety and Depression Scale
Anxiety
Depression
Total

4.05 ± 4.52

2.40 ± 0.95

0.05

0.05

Hospital Anxiety and
Depression Scale

Total Anxiety Depres- Total
sion

-0.11

Perceived life threat (5-point scale, 1-5,
from not at all to extremely serious)

‡

Pearson r

-0.17*

Emotional support (4-point scale, 1-4,
from no one to ≥4 people with whom
the patient could talk and share worries)

†

40 (29.4%)

Age, y

Duration of ICU stay, d

*

Mean ± SD
value

-0.17

-0.09

0.01
0.03

0.02

0.08
0.11

-0.03

0.05
0.07

-0.16

-0.22†

-0.20*

-0.21*

-0.27†

-0.33‡

-0.32‡

2.54 ± 1.22

0.33‡

0.28‡

0.15

0.27†

0.22†

0.23†

0.24†

4.16 ± 2.87
1.63 ± 1.61
0.38 ± 0.73

-0.09
0.38‡
0.35‡

-0.15
0.35‡
0.24†

-0.11
0.34‡
0.40‡

-0.12
0.38‡
0.36‡

-0.16
0.45‡
0.30‡

-0.19
0.45‡
0.26†

-0.15
0.47‡
0.30‡

0.78 ± 0.79
0.69 ± 0.79
0.67 ± 0.62
2.13 ± 2.07

0.80
0.88‡
0.96‡

0.80‡
0.78‡
0.90‡

0.88‡
0.78‡

0.96‡
0.90‡
0.95‡

0.71‡
0.67‡
0.76‡
0.76‡

0.60‡
0.57‡
0.65‡
0.65‡

0.69‡
0.66‡
0.75‡
0.75‡

4.84 ± 4.81
5.51 ± 4.98
10.36 ± 9.23

0.71‡
0.60‡
0.69‡

0.68‡
0.58‡
0.66‡

0.78‡

0.94‡
0.95‡

‡

0.95‡
0.76‡
0.65‡
0.75‡

0.76‡
0.65‡
0.75‡

0.78
0.94‡
‡

0.95‡

p < 0.05
p < 0.01
p < 0.001

the 136 patients, 30 (22.1%) reported ‘not at all’, 46 (33.8%)
reported ‘a little’, 26 (19.1%) reported ‘moderately’, 24
(17.6%) reported ‘quite serious’, and 10 (7.4%) reported
‘extremely serious’. Regarding the number of people
with whom the patients could talk and share their worries
(emotional support) on a 4-point scale, of 134 patients
who answered this item, 20 (14.9%) indicated no one, 65
(48.5%) indicated 1 to 2, 25 (18.7%) indicated 3 to 4, and
24 (17.9%) indicated ≥5.
Of the 136 patients, 14 (10.3%), 15 (11.0%), and 6
(4.4%) had a moderate level of distress in the intrusion,
hyperarousal, and avoidance subscales of IES-R,
respectively. Five (3.7%) patients were considered to have
PTSD because they had a moderate level of distress in all
3 subscales, whereas 14 (10.3%) patients had a moderate
level of distress in 1 (5.9%) or 2 (4.4%) subscales. In
East Asian Arch Psychiatry 2018, Vol 28, No.2

terms of HADS, 16 (11.8%) and 23 (16.9%) patients were
considered to have anxiety and depression, respectively.
Results of MANOVA indicated that both sexes were
comparable in terms of IES-R and HADS scores. IES-R and
HADS scores were correlated (r = 0.75; p < 0.001). Age
was associated with IES-R intrusion (r = –0.17; p < 0.05)
and hyperarousal (r = –0.18; p < 0.05) subscale scores.
Emotional support was associated with IES-R hyperarousal
and avoidance subscale and total scores (r = –0.20 to –0.22;
all p < 0.05) and all HADS scores (r = –0.27 to –0.33; all p
< 0.01). The perceived life threat was associated with IES-R
intrusion and avoidance subscale and total scores (r = 0.27
to 0.33; all p < 0.01) and all HADS scores (r = 0.22 to 0.24;
all p < 0.01). For ICU-MT, score in memory of feelings was
associated with all scores in IES-R (r = 0.34 to 0.38; all p <
0.001) and HADS (r = 0.45 to 0.47; all p < 0.001), whereas
41
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score in delusional memory was associated with all scores
in IES-R (r = 0.24 to 0.40; all p < 0.01) and HADS (r = 0.26
to 0.30; all p < 0.01).
Hierarchical multiple regression analysis was
conducted to determine the contribution of various
predictors to IES-R and HADS total scores. Predictors were
entered in a hierarchical approach. Block 1 included age
and sex; block 2 included ICU variables of disease severity
and treatment invasiveness (length of stay in the ICU,
APACHE, and TISS scores); and block 3 included postICU psychosocial variables (emotional support, perceived
life threat, and ICU-MT scores). For IES-R total score, age
and ICU variables accounted for only 3.1% of the variance.
When post-ICU psychosocial variables were added, the
model accounted for 35.3% of the variance (F(10, 122) =
6.65; p < 0.001). Similarly for HADS total score, age and
ICU variables accounted for <1% of the variance. When
post-ICU psychosocial variables were added, the model
accounted for 28.2% of the variance (F(10, 122) = 4.78; p <
0.001). Post-ICU variables contributed significantly to the
prediction of both scores (Table 2).

Discussion
The occurrence of PTSD symptoms in our ICU-discharged
patients was comparable to that in Hong Kong Chinese

patients who had been hospitalised for severe acute
respiratory syndrome at 1 month post-discharge, with 12%,
10%, 11%, and 6% of patients having moderate distress in
intrusion, avoidance, and hyperarousal subscales, and all
3 subscales, respectively.22,23 Occurrence of mental health
symptoms secondary to ICU treatment highlights the
potential risk of PTSD symptoms after ICU treatment and
the importance of monitoring high-risk patients for early
intervention.
Low emotional support and high perceived life
threat are risk factors for developing PTSD features,
anxiety, and depression after traumatic experience for
Chinese patients.18,22,23 Our findings support that memory
and delusions related to ICU treatment have a significant
impact on the development of PTSD symptoms. The
findings also indicate the importance of routine screening
or monitoring of psychological adjustment for survivors of
ICU treatment, especially for those who have less factual
memory, more vivid memory of feelings about and more
delusional memory of the ICU experience, low emotional
support, and high perceived life threat. Routine screening
of psychological distress related to PTSD, anxiety, and
depression may facilitate early psychological or psychiatric
assessment for clinical diagnosis and disability.
Early intervention by a clinical psychologist for ICU
survivors and family members is associated with lower

Table 2. Results of multiple regression analysis to determine contribution of various predictors to Impact of Event Scale–
Revised and Hospital Anxiety and Depression Scale scores.
Variables

Block 1 (demographic variables)
Male sex
Age

Block 2 (intensive care unit [ICU] variables)
Duration of ICU stay
Acute physiology and chronic health evaluation II in the
first 24 hours
Therapeutic intervention scoring system

Block 3 (psychosocial variables)
Emotional support (4-point scale, 1-4, from no one to ≥4
people with whom the patient could talk and share worries)
Perceived life threat (5-point scale, 1-5, from not at all to
extremely serious)
ICU Memory Tool
Factual memory
Memory of feelings
Delusional memory

*
†
‡
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Impact of Event Scale–
Revised
B

SE B

β

Hospital Anxiety and
Depression Scale
B

SE B

β

-0.08
-0.02

0.33
0.01

-0.02
-0.15

-0.04
-0.00

0.11
0.00

-0.03
-0.04

-0.03
-0.01

0.04
0.02

-0.07
-0.03

-0.02
0.00

0.01
0.01

-0.12
0.03

-0.02

0.03

-0.08

-0.01

0.01

-0.08

-0.36

0.17

-0.17*

-0.17

0.05

-0.26†

0.28

0.13

0.16*

0.32

0.04

0.06

-0.17
0.43
0.75

0.06
0.11
0.24

-0.23†
0.34‡
0.27†

-0.03
0.16
0.10

0.02
0.04
0.08

-0.14
0.41‡
0.12

p < 0.05
p < 0.01
p < 0.001
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levels of anxiety, depression, and PTSD, as well as lower
requirement of psychiatric medication at 12 months postdischarge.24 Our findings may serve as the baseline to
explore the value of early identification and intervention
of psychological problems related to ICU treatment for the
Chinese population. Communication in the ICU is often
hampered when the patient is intubated or sedated. Thus,
support from family, provision of information, screening
for delusional memories, and input from mental health
professionals should be an integral part of ICU follow-up
to enable early assessment and appropriate intervention.25,26
Provision of a diary outlining the patient’s stay in ICU at 1
month post-discharge from ICU has been reported to reduce
the incidence of new-onset PTSD.27 It is hypothesised that
the diary may help to fill in the gaps of factual memory,
place delusional memories into context, and support
psychological recovery.27
An ICU experience could be traumatic. Occurrence
of psychological morbidity in family members is likely,
especially in those involved in end-of-life decisions and/or
have faced the loss of loved ones.28,29 Future studies should
evaluate the psychological adjustment of family caregivers
and its relationship with the patient’s condition.
Being therapeutically paralysed without being
completely sedated when receiving intensive care could be a
risk factor for PTSD.6 In our study, memory of feelings and
delusional memory were risk factors. Although the negative
bivariate correlation coefficients between ICU-MT factual
memory and IES-R scores were not significant, ICU-MT
factual memory was a significant predictor of IES-R total
score in the regression analysis. This finding suggests that
ICU-MT factual memory may be a protective factor for
PTSD features, even though their correlation was small
because of the variance secondary to other contributing
factors. Further study on the relationship among various
forms of ICU memories, effect of sedation level, and PTSD
may help improve the practice of sedation in ICU.
Our study has some limitations. Generalisation of
the findings is limited by a low participation rate of 21.9%,
because only patients with a Glasgow Coma Scale score
of ≥13 were included and some more-severe patients were
excluded; participants were younger than non-participants.
The occurrence of PTSD symptoms could not be taken as a
prevalence estimate of the diagnostic condition. Diagnosis
should be further substantiated by clinical interviews
for PTSD to differentiate it from other diagnoses such as
adjustment disorder. The mean period from ICU discharge
to screening was only 2 weeks, and thus our findings
indicate symptom occurrence in only the acute phase. Our
study lacks measurement of baseline (or admission) mental
health symptoms. This greatly limits the implication of
the study findings. More long-term follow-up studies are
required to assess chronic conditions. Symptoms need to
last for at least 1 month to establish the diagnosis of PTSD.
Memories of the ICU experience were examined using the
ICU-MT, which relies on an individual’s own recall without
external validation. Furthermore, some risk factors were not
East Asian Arch Psychiatry 2018, Vol 28, No.2

included in the study, such as history of psychiatric disorder
or substance abuse, pain, circumstances of the illness or
injury that occurred before admission, and witnessing
another patient dying. Comparisons of drugs used (eg,
psychotropic, steroid, analgesic) in patients with different
psychological outcomes could be contemplated for future
investigation. Quality of life and functioning were not
covered in our study.

Conclusion
Symptoms related to PTSD, anxiety, and depression may
occur in ICU-discharged patients. Risk factors for early
identification and appropriate intervention for PTSD
were identified. This study highlights the importance of
psychological care and identifies risk factors that need to be
monitored for rehabilitation.
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