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Abstract Purpose: To compare
patients’ psychological distress and
memories from intensive care unit
(ICU) treatment 4–6 weeks after ICU
discharge with expectations of their
relatives. Further, to explore the
relationship between personality traits
and ICU memories with psychologi-
cal distress. Methods: A cross-
sectional study of 255 patients and
298 relatives. The questionnaire
included: hospital anxiety and
depression scale (HADS), impact of
event scale (IES), life orientation test,
ICU memory tool and memory of
ICU; technical procedures, pain, lack
of control and inability to express
needs. Relatives were assessed for
their expectations of the patients’
memories and psychological distress.
Results: Twenty-five percent of the
patients reported severe posttraumatic
stress symptoms, IES-total C 35. The
levels of anxiety and depression were
significantly higher than in the gen-
eral population, mean anxiety was 5.6
versus 4.2 (p \ 0.001), and mean
depression was 4.8 versus 3.5
(p \ 0.001). Relatives expected more
psychological distress and the

relatives thought the patient was less
able to express needs than the patients
reported (p \ 0.001). Higher age,
unemployment, respirator treatment,
pessimism, memory of pain, lack of
control and inability to express needs
were independent predictors of post-
traumatic stress symptoms
(p \ 0.01). Conclusions: Psycho-
logical distress symptoms were
frequent among ICU survivors. Rela-
tives expected the patients to be more
distressed after ICU treatment than
the patients reported. The strongest
predictors of posttraumatic stress
symptoms from the ICU were mem-
oris about pain, lack of control and
inability to express needs. Pessimism
may be a reason for psychological
distress and should be addressed
during follow up, as pessimistic
patients may need more motivation
and support.
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Introduction

Patients suffer from psychological distress during and
following an ICU stay [1–4] and about 15% develop
posttraumatic stress disorder (PTSD) [5–7], a serious

psychiatric disorder that follows the experience of a
traumatic event and causes significant impairment in daily
life. Studies have also shown that relatives may suffer
from substantial psychological distress during and fol-
lowing the patient’s ICU treatment [8, 9]. There may be
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several reasons for relatives’ psychological distress. They
experience a real threat of death of a close person and
they may suffer from the idea that the patient has pain and
discomfort. The ICU environment may be very frighten-
ing due to equipment, noises and personnel, and relatives
may have substantial worries about the future. We wanted
to focus on how relatives expect the patient to experience
the ICU treatment and found no recent studies that have
explored this phenomenon [10].

Several predictors for the development of PTSD-
related symptoms in medical-ICU patients have been
identified, including longer hospital and ICU stay, longer
duration of mechanical ventilation (MV), greater levels of
sedation, female gender, younger age, pre-existing psy-
chiatric history, delusional memories and greater number
of traumatic memories [11–13]. However, the literature is
not consistent according to memories, as others have
found fewer PTSD-related symptoms with the presence of
factual recall [14].

Knowledge is limited on how other ICU experiences,
such as awareness during painful procedures, difficulties
in expressing one’s needs and lack of control, influence
patients’ PTSD-related symptoms. Optimistic patients
differ from pessimists in coping with serious disease;
they recover more rapidly, have less psychological dis-
tress and have a better quality of life [15, 16]. We are
not aware of previous studies that have investigated the
association between patient’s personality traits (opti-
mism/pessimism) and psychological distress after ICU
treatment.

The primary aims of this study were to assess patients’
ICU memories and psychological distress 4–6 weeks after
ICU discharge compared with the relatives’ expectations
and to study personality traits and ICU memories as
possible predictors of psychological distress symptoms.

A secondary aim was to explore demographic and
clinical patient characteristics related to different kinds of
memories.

Methods

Oslo University Hospital, Ulleval, is an academic, ter-
tiary-care centre with an 11-bed general ICU, a six-bed
medical-ICU and a coronary unit with three beds for
mechanically ventilated coronary patients. The ICUs have
no fixed time for visits or telephone calls. During the
patient’s stay, one physician and one team of nurses are
assigned to the patient. Physical restraint is not used.
During MV, the patients are treated with sedatives and
analgesics. The simplified acute physiology score 2
(SAPS-2) [17] and the nine equivalents of nursing man-
power use score (NEMS) [18] were used to characterise
the patient population and nurses’ work load. The patients

were divided into three main diagnostic groups: medical,
surgical and trauma. In addition it was noted if the
patients had a minor/moderate head injury/disease.

In this prospective study patients and relatives were
consecutively invited to participate by completing a
questionnaire. For patients who remained at the hospital,
written information, consent letter and a questionnaire
were sent by mail to the rehabilitation hospital or sent
home to the patients about 4 weeks after ICU discharge.
For those transferred to other hospital ICUs, a question-
naire was sent after about 6 weeks. We assumed that at
this time they were able to read the information letter and
decide whether they wanted to participate or not.

The relatives, one per patient, were asked to partici-
pate in this study. The staff chose the closest relative for
each patient. If they accepted, they received written
information about the study during the ICU period and
signed a consent letter. Four weeks after ICU discharge a
questionnaire was mailed. Patients’ and relatives’ answers
were not anonymous. One reminder letter was sent if
necessary. The Norwegian Data Inspectorate and The
Regional Ethics Committee approved the study.

Inclusion and exclusion criteria

Patients 18–75 years who had stayed at least 24 h in the
ICU were included. Patients with language difficulties,
serious psychiatric problems, severe head injury (not
capable of completing a questionnaire 4–6 weeks after
injury) or cognitive failure were excluded (Fig. 1). Rel-
atives 18 years or older were eligible. Relatives unable to
understand and read Norwegian (n = 44), or who for
other reasons, i.e., medical/alcohol abuse (n = 2), cog-
nitive impairment (n = 1) were incapable of completing
the questionnaire were excluded.

Assessments

Patients and relatives questionnaire about memory
and psychological distress

We asked the patients if they had memories about tech-
nical procedures (equipment, ventilator, venipuncture,
invasive procedures and medical examinations) and how
they remembered these procedures. Four items about
psychological distress (anxiety, depression, insomnia,
concentration problems) constructed in an earlier study
were also used [8, 19]. These 13 questions, given to
patients and relatives, were analysed in a factor analysis
revealing three factors: (1) memory for technical proce-
dures, (2) frightening memories and (3) psychological
distress. Additional detail regarding these questions is
provided in the online supplement.
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The patients and relatives also received questions
about memories of pain, to what degree lack of control
was distressing and if they felt unable to express needs.
Response options were rated on a 5-point-Likert-scale
from 0 (not at all) to 4 (to a very high degree). We asked
the relatives to answer in the way they expected the
patient would answer.

Patient questionnaire

The hospital anxiety and depression scale (HADS) [20] is
a reliable and valid instrument for assessing anxiety and
depression in medical patients [21]. The questionnaire
consists of 14 items, seven for anxiety and seven for
depression. Each item is scored from 0 to 3, with a
maximum score of 21 on each of the HADS subscales.
For severe disorder, most probably in need of treatment, a
cut-off level [11 for both subscales is used. Normative
data from the general Norwegian population on HADS
are available from the Nord-Trøndelag Health Study
(HUNT-2) [22]. In the analyses, these data are gender and
age adjusted to fit our patient population.

The impact of event scale (IES) is found to be a useful
measure of stress reactions after a range of traumatic
events and is valuable for detecting individuals who
require treatment [23]. The IES has two subscales (seven
items on intrusion and eight items on avoidance) [24]. In
the Norwegian translation, each item is scored on a
6-point-Likert-scale rated from 0 to 5, with a total range

from 0 to 75. Higher scores indicate more severe PTSD-
related symptoms. A score above 35 indicates severe
symptoms with high probability for diagnosing PTSD
[25].

The revised life orientation test (LOT) is a scale
measuring dispositional optimism versus degree of pes-
simism reflecting generalized outcome expectancies [26].
The dispositional perspective is based on the idea that
people have relatively stable qualities. The LOT score
was used previously among cancer patients in Norway
and was found to be stable over time [27]. Ten items
compose the revised LOT; four of the items are filler
items and are not used in the scoring. The six remaining
items are summed to compute an overall personality trait
score, which can range from 0 to 24, where a high score
indicates optimism.

The ICU memory tool [28] has been used in previous
studies [29–31] to measure various aspects of memory
after intensive care in an interview situation. Although
created for an interview situation, the tool has also been
used as a self-administered questionnaire [12, 31, 32]. It
consists of items about amnesia on admission to hospital
and amnesia for the ICU stay. Memories from ICU stay
are divided into having (a) memories of feelings (being
uncomfortable, feeling confused, feeling down, feeling
anxious/frightened, panic, pain), (b) delusional memories
(feeling that people were trying to hurt them, halluci-
nation, nightmares, dreams) and, (c) factual recall
(family, alarms, voices, lights, faces, breathing tube,
suctioning, darkness, clock, tube in the nose, and ward
round).

Statistical methods

Statistical analyses were performed with SPSS for Win-
dows Version 15.0. Continuous variables are presented as
mean scores with 95% CI. The significance level was set
at p \ 0.05. Independent sample t-tests and paired sample
t-tests were used when comparing two groups on nor-
mally distributed variables. Our decision regarding choice
of t-test or Wilcoxon–Mann–Whitney-test was based on
results from a recent statistical publication [33]. For cat-
egorical variables Pearson’s Chi-square test was used.
Correlations between pairs of continuous variables were
calculated using Spearman’s correlation coefficients.
When the aim was to identify variables independently and
significantly associated with IES, HADS anxiety or
HADS depression, linear regression analysis was used. In
these analyses we also adjusted for patient characteristics
(age, gender, employment status, respirator treatment).
Variables that were associated with the dependent vari-
able in the univariate analyses (p \ 0.2) were included in
a multivariate linear regression model, using backward
stepwise variable selection.

Patients with ICU stay 
 > 24 hours, Age 18-75 

N = 810

ICU Mortality 

N = 114 (14.1%)

Patients excluded: 
• Language (57) 
• Psychiatry / abuse (22) 
• Severe head injury/disease (70) 
• Unable/cognitive failure (48) 
• Without permanent address (17) 

N = 214 

Died < 6 weeks post ICU discharge 

N = 69 (14.3 %) 

Refused to participate 

N = 56

Did not respond 

N = 102

Patient responders 

N = 255 (61.7%)

Eligible patients invited 
to the study 

N = 413

Discharged patients 

N = 482 

Fig. 1 Patient study recruitment diagram
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Results

During the study period, from February 2005 to
December 2006, 810 patients, age 18–75, were admitted
and had an ICU stay of at least 24 h. The mortality
among these was 14.1% (n = 114). Among the 482 eli-
gible patients discharged from the ICU 14.3% (69) died
within 6 weeks. A total of 255 (61.7%) completed the
questionnaire (Fig. 1). A total of 298 (83%) recruited
relatives of survivors answered the questionnaire. The
relatives’ mean age was 50.3 years (12.2 SD) and 69%
female. The relatives’ relationship to the patient was
spouse/cohabitant (49%), child (29%), parent (13%),
sibling (7%) or other relative/close person (2%). We
received answers from 134 pairs of patients and relatives.
Some patients had no relative or the relative refused to
participate. Among relatives, some patients were not
included due to impaired recovery (Table 1).

Comparison of patients and relatives with regards
to memory and psychological distress

In the analysis with pairs of patients and relatives
(n = 134), the relatives expected significantly more
psychological distress and thought the patient was less
able to express needs than the patient reported (Fig. 2). In
pairs of patients and relatives no differences were seen in
memory of frightening experiences, memory of technical
procedures or lack of control. When comparing mean
scores of all patients and relatives, similar results as with
pairs of patients and relatives were found, except that the
relatives expected memory of technical procedures to be
more frightening than the patients reported (2.5 vs. 2.2,
p \ 0.001).

Level of PTSD-related symptoms, anxiety
and depression symptoms

The mean score for the IES-total after ICU stay was 22.6
(95% CI 20.5–24.6), and 26.9% (64 of 238) of the patients
had high scores, i.e., above the cut-off value IES-total
[35. Compared with the general Norwegian population
from the HUNT-2 study [22], our ICU survivors had
significantly more anxiety and depression symptoms
4 weeks after ICU discharge. HADS-anxiety in the
patients was 5.6 (95% CI: 5.1–6.2) versus population 4.2
(4.1–4.3), p \ 0.001, and HADS-depression in the
patients was 4.8 (4.2–5.3) versus population 3.5 (3.4–3.6),
p \ 0.001 (HUNT data age and gender adjusted to fit our
data). For HADS-anxiety 15% of the patients (37/250)
had high scores ([11) and 12% (29/252)[11 for HADS-
depression.

Predictive factors for PTSD-related symptoms, anxiety
and depression symptoms

In the univariate analysis variables found to be signifi-
cantly associated with IES-total, HADS-anxiety and
HADS-depression are presented in Table 2. The multi-
variate analyses identified several statistically significant
independent variables explaining the variance of IES,
HADS-anxiety and HADS-depression symptom levels,
respectively. The IES-total increased significantly with
higher age, unemployment, respirator treatment, lower
LOT scores, more pain memories, less control and less
ability to express needs. HADS-anxiety increased sig-
nificantly with lower employment status, lower LOT
scores, more pain memories, less control and less ability
to express needs. HADS-depression increased signifi-
cantly with lower employment status, lower LOT scores,
less ability to express needs and lower educational
status.

Table 1 Patient characteristics

Parameter Value

Number of patients 255
Male sex, n (%) 160 (62.7%)
Age, years mean (SD) 47.9 (15.7)

Men 45.7 (15.2)
Women 51.5 (15.7)

Educational status, n (%)
Primary school 41 (16.1%)
Upper secondary education 142 (55.9%)
College/university 71 (28.0%)

Employment status, n (%)
Working/student/retired 195 (76.5%)
Unemployed/disabled 60 (23.5%)

SAPS-2 score in the ICU, mean (CI) 37.0 (35.3-38.7)
NEMS, mean (CI) 29.6 (28.8-30.5)
LOS ICU, mean days (CI) 12.0 (10.3-13.8)
MV, n (%) 216 (84.7%)
Duration of MV, mean days (CI) 11.0 (9.3-12.7)
Main diagnoses during ICU stay, n (%)

Medicala 107 (42.0%)
Surgical without trauma 62 (24.3%)
Surgical with trauma 86 (33.7%)

Minor/moderate head injury/diseaseb, n (%) 72 (28.2%)
Transferred to local hospitals ICU, n (%) 132 (51.8%)
Transferred while still on MV, n (%) 66 (25.9%)

SAPS-2 simplified acute physiology score 2 during the first 24 h of
stay in the ICU; NEMS nine equivalents of nursing manpower use
score, mean NEMS per day; LOS ICU length of stay in intensive
care unit at Ullevål University Hospital; MV mechanically
ventilated
Mean with standard deviation (SD) or confidence intervals (CI), or
n with percent (%)
a Medical: no surgical treatment during the ICU stay
b Minor/moderate head injury/disease: even though the head injury
was serious on admission to hospital the patient was included if
they recovered during ICU stay and, we assumed, would be able to
fill out a questionnaire 4–6 weeks after ICU discharge
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Personality trait

The LOT mean score was 15.7 (95% CI 15.1–16.3).
Personality trait (pessimism/optimism) was found to be a
strong independent variable, as pessimism predicted more
PTSD-related symptoms, anxiety and depression (all
p \ 0.001). Thus, personality trait was not associated
with age or gender. High level of education was corre-
lated positively with optimism (r = 0.20, p = 0.002), and
patients being unemployed had significantly lower per-
sonality trait scores (13.5 vs. 16.4, p \ 0.001), whereas
personality trait was not associated with severity of illness
(head injury, trauma, medical/surgical, MV, MV duration,
LOS ICU, SAPS, NEMS).

Patient characteristics related to memories
from the ICU

To simplify comparison with earlier publications using
the ICU memory tool, patients were divided into those
with no memory of events and those with memory, and
we further compared this with patient characteristics
(Tables 3, 4). There were no significant differences in
memory according to demographic variables (sex, age,
educational level, employment status). Memories of
feelings occurred in 56% of the patients. Patients trans-
ferred to local hospitals or patients with head injury had
significantly less memory of feelings than patients not
transferred or without head injury.

Significantly fewer patients on mechanical ventilation
(MV) had factual recall, memory before and during ICU
stay, but significantly more patients had delusional
memories compared to patients without MV. Among
trauma patients, significantly fewer patients had factual

recall, memory before and during stay, but not signifi-
cantly different delusional memories compared to patients
without trauma. Higher SAPS and NEMS were seen in
patients with no factual recall or no memory before/dur-
ing ICU stay compared to patients with such memories.

Patients with delusional memories (46%) had longer
duration of MV than patients without delusional memo-
ries. However, longer duration of MV was not associated
with more factual recall, memory before or memory
during ICU stay.

Discussion

This cross-sectional study is the first to show that relatives
expected more psychological distress after ICU treatment
than the patients reported. Further, it shows that the ICU
survivors’ psychological distress is associated with a
pessimistic personality trait.

The relatives’ overestimation of psychological distress
may be due to the substantial distress they experience.
However, the relatives did not overestimate the memory
of pain or the distress regarding lack of control. Impaired
communication between relative and patient may feel
worse for the relative than the patient. The effort made by
the staff to assure the relatives that the treatment for pain
and sleeplessness was good may be one reason for the
relatives’ accurate expectancy on this point. Knowledge
of the relatives’ reactions during ICU stay is important,
since many relatives suffer from substantial psychological
distress following the patient’s ICU treatment [8, 9].
Information and communication about the patient’s con-
dition may reduce relatives’ thoughts about the suffering
patient and thus reduce the relatives’ psychological
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Fig. 2 Patients’ ICU memories
and psychological distress
compared with the relatives’
expectations
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distress. The results of this study enhance the knowledge
to help relatives in such difficult situations.

To our knowledge this study is the first to show that
personality traits are strongly associated with psycho-
logical distress symptoms after trauma or critical illness
in ICU patients, as optimistic patients have significantly
less anxiety, depression and PTSD-related symptoms
post-ICU discharge. Consequently the ICU staff should

therefore be more attentive to the patients’ personality
traits in order to alleviate their strain. We propose that the
development of psychological distress may be related to
patient pessimism. However, stability of personality trait
(optimism/pessimism) in ICU survivors has not been
established.

We found, like others, that the level of psychological
distress among ICU patients post-ICU discharge was high

Table 2 Independent predictors for psychological distress symptoms

Item Univariate Multivariate

b Value CI p-value b Value CI p-value

IES R2 = 37
Gender 4.06 (-0.24, 8.37) 0.064 2.30 (-1.58, 6.17) 0.244
Age 0.09 (-0.05, 0.22) 0.218 0.17 (0.05, 0.30) 0.007
Employment statusa 12.69 (8.07, 17.32) \0.001 9.02 (4.56, 13.48) \0.001
Respirator treatment 6.95 (1.29, 12.62) \0.001 7.07 (2.24, 11.91) 0.004
LOT -1.20 (-1.60, -0.79) \0.001 -0.87 (-1.27, -0.46) \0.001
Educational statusb -5.00 (-8.17, -1.83) 0.002
Factual recall 5.70 (0.98-10.42) 0.018
Memory of feelings 6.07 (1.93, 10.21) 0.004
Delusional memories 8.99 (4.99, 12.99) \0.001
Pain memories 2.64 (1.05, 4.23) 0.001 2.19 (0.70, 3.68) 0.004
Lack of control 4.97 (3.43, 6.52) \0.001 3.18 (1.66, 4.70) \0.001
Unable to express needs 1.91 (0.12, 3.69) 0.036 2.00 (0.44, 3.57) 0.012

HADS anxiety R2 = 39
Gender 0.94 (-0.21, 2.10) 0.109 0.54 (-0.53, 1.61) 0.319
Age -0.01 (-0.42, 0.03) 0.713 -0.01 (-0.04, 0.03) 0.747
Employment status 3.84 (2.61, 5.10) \0.001 3.02 (1.80, 4.24) \0.001
Respirator treatment 0.22 (-1.33, 1.78) 0.777 0.92 (-0.44, 2.28) 0.184
LOT -0.42 (-0.53, -0.32) \0.001 -0.33 (-0.44, -0.22) \0.001
Educational status -1.32 (-2.17, -0.47) 0.002
Head injury/disease -1.22 (-2.56, 0.01) 0.052 -1.35 (-2.57, -0.13) 0.031
Factual recall 1.75 (0.50, 3.01) \0.001
Memory of feelings 2.29 (1.21, 3.38) \0.001
Delusional memories 2.04 (0.95, 3.13) \0.001
Pain memories 0.78 (0.34, 1.21) 0.001 0.46 (0.05, 0.88) 0.029
Lack of control 1.29 (0.86, 1.72) \0.001 0.70 (0.28, 1.11) 0.001
Unable to express needs 0.35 (-0.14, 0.84) 0.156 0.56 (0.13, 0.99) 0.011

HADS depression R2 = 33
Gender 0.62 (-0.45, 1.69) 0.256 0.45 (-0.56, 1.45) 0.378
Age 0.01 (-0.02, 0.05) 0.403 0.03 (-0.01, 0.06) 0.117
Employment status 2.37 (1.18, 3.56) \0.001 1.40 (0.26, 2.55) 0.017
Respirator treatment 0.65 (-0.80, 2.09) 0.337 0.89 (-0.39, 2.17) 0.173
LOT -0.44 (-0.54, -0.35) \0.001 -0.38 (-0.48, -0.27) \0.001
Educational status -1.75 (-2.51, -0.98) \0.001 -1.13 (-1.86, -0.40) 0.003
Duration MV 0.06 (0.02, -0.09) 0.003
Factual recall 0.86 (-0.32, 2.03) 0.151
Memory of feelings 1.50 (0.48, 2.53) 0.004
Delusional memories 1.14 (0.11, 2.17) 0.030
Pain memories 0.31 (-0.11, 0.72) 0.148
Lack of control 0.37 (-0.05, 0.80) 0.083
Unable to express needs 0.60 (0.16, 1.04) 0.008 0.41 (0.01, 0.80) 0.043

The values below 0.05 (p \ 0.05) are in bold
Univariate and multivariate; b value with (CI) and p-value
Memory of feelings, factual recall and delusional memories; no
memory = 0, memory = 1
Head injury/disease; yes = 1, no = 0
R2, adjusted R square, explained variance

SAPS-2, NEMS, duration of MV, LOS ICU and trauma are
excluded from the table (p [ 0.2 in the univariate analyses)
LOT life orientation test
aEmployment status; low score; employed, high score; unemployed
b Educational status: low score; low educational status, high score;
high educational status
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[2, 5, 11, 14]. The ICU survivors’ mean value for anxiety
is 30% above the population mean value and with an
assumption that 5% of the population was [11 versus
15% among the ICU survivors, we consider this to be
clinically significant. The need for psychological inter-
vention is significant, as a large proportion of the patients
(26.9%) had severe PTSD-related symptoms; future
studies should address whether new supportive routines
may help reduce these symptoms. We have no reasonable
explanation for the discrepancy in finding that higher age
was a predictor for PTSD-related symptoms rather than
younger age reported previously [11]. Unemployed
patients may perceive less social support, which is found
to be associated with PTSD-symptoms [34], and unem-
ployment have been associated with more psychological
problems [35].

In accordance with previous studies, two-thirds of the
patients had memories of the ICU stay and half of the
patients had experienced delusional memories [4, 29, 32,
36]. Patients with more serious conditions remembered
less, both before and during the ICU stay. The proportion
of patients with delusional memories among severely ill
patients did not differ from patients with less serious
conditions, which supports other studies [37, 38]. How-
ever, other studies have found that patients with severe
organ failure have more delusional memories [32].

Some studies report that factual recall protects against
developing posttraumatic stress symptoms in patients
with delusional memories [6, 14], while our study, as well
as other studies, did not [39, 40]. This study found that
delusional memories, factual recall and memory of feel-
ings were all positively associated with psychological

Table 3 Patients’ ICU memories according to patient clinical characteristics, part I

N = 255 Memory before ICU
admission (%)a

Memory during
ICU stay (%)b

Factual
recall (%)

Delusional
memories (%)

Patients with memories 43 62 73 46
Mechanically ventilated
Yes 216 37** 57** 71* 50*
Noc 39 81 89 87 23

Trauma
Yes 86 23** 51* 59** 44ns
No 169 54 68 80 47

Head injury
Yes 72 20** 32** 51** 40ns
No 183 53 74 82 49

Transferred to local hospitals
Yes 132 32** 47** 61** 43ns
No 123 56 79 86 50

Delusional memories: Trauma, p = 0.633; head injury, p = 0.228;
transferred to local hospitals, p = 0.305
* p \ 0.05, ** p \ 0.001
a Memory before ICU stay; memory before hospital admission and
time in hospital before ICU stay

b Memory during stay; question (Item 3) from the ICU memory
tool
c Yes/no means mechanically ventilated/not mechanically
ventilated

Table 4 Patients’ ICU memories according to patient clinical characteristics, part II

Memory before ICU
admissiona

Memory during ICU
stayb

Factual recall Delusional memories

Memory No memory Memory No memory Memory No memory Memory No memory

SAPS-2 (mean, 95% CI) 33.5 39.8** 34.5 41.0** 35.7 40.3** 37.3 36.6ns
30.9–36.1 37.7–41.9 32.5–36.6 38.3–43.7 33.8–37.7 37.3–44.0 35.0–39.7 34.2–38.9

NEMS (mean, 95 % CI) 27.5 31.4** 27.9 32.6** 28.7 32.3** 30.4 28.9ns
26.2–28.8 30.5–32.4 26.8–28.9 31.5–33.6 27.7–29.6 30.9–33.7 29.3–31.4 27.7–30.1

Duration of MV (days)
(mean, 95% CI)

9.6 12.3ns 10.6 11.9ns 11.1 10.8ns 13.6 8.7 **
6.9–12.2 10.0–14.6 8.3–12.9 9.4–14.5 8.9–13.3 8.8–12.8 11.2–16.0 6.4–11.1

Delusional memories: SAPS-2, p = 0.656; NEMS, p = 0.073; and
duration of MV versus memory before ICU p = 0.129; duration of
MV versus memory during ICU stay p = 0.431 and delusional
memories versus factual recall p = 0.870
SAPS-2 simplified acute physiology score 2 (SAPS); NEMS nine
equivalents of nursing manpower use score; MV mechanical
ventilation

* p \ 0.05, ** p \ 0.001
a Memory before ICU stay; memory before hospital admission and
time in hospital before ICU stay
b Memory during stay; question (Item 3) from the ICU memory
tool
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distress symptoms. Amnesia for the time in hospital
before ICU admission has been positively associated with
the level of PTSD-related symptoms [12, 14]. However,
no such association was found in our patients.

Strengths and limitations

The questionnaire was competed by 255 (62%) of the ICU
patients, which is an acceptable number, and a high
proportion of relatives (83%) participated. A limitation in
our study is that we used a self-administered question-
naire with no possibility of clarifying questions if there
was any confusion. The IES and HADS are screening
tools rather than diagnostic tools and provide information
only about symptom levels. The associations described
may be confounded by variables that are not measured,
and as in any multiple regression models, used to identify
risk factors; this procedure may produce biased coeffi-
cients. We did not measure somatic or psychological
disease prior to the ICU stay nor delirium during ICU
stay, which may influence the level of psychological
distress symptoms after trauma. Neither did we measure
use of hypnotic and analgesic drugs during the ICU stay,
which may influence both the retention of memory and
the level of psychological distress. These measurements

would have been incomplete, due to the single centre
study design, as half of our patients were transferred to
other hospitals. However, we asked the patients if they
had more anxiety, depression, insomnia and concentration
problems after the ICU stay than before.

Conclusion

Even though psychological distress symptoms were fre-
quent, relatives overestimated the patients’ psychological
distress and expected them to be more distressed during
intensive treatment than the patients reported. Information
about this may reduce relatives’ worries. Important pre-
dictors for developing PTSD-related symptoms were
memory of pain, lack of control, inability to express
needs, pessimism, respirator treatment, employment sta-
tus and age. Improved communication may help patients
to express their needs, treat pain and enhance their feel-
ings of control. Pessimism may be a reason for
psychological distress and should be addressed during
follow up.
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