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Abstract Objective: To determine
the incidence and severity of symp-
toms related to the diagnosis of post-
traumatic stress disorder (PTSD) in a
cohort of general ICU patients. 
Design: A prospective cohort study
3 months after general ICU dis-
charge. Setting: A general ICU in a
teaching hospital in northern Scot-
land. Patients and participants: Sev-
enty-eight ICU survivors of general
ICU. Interventions: Patients were
contacted 3 months after ICU dis-
charge and asked to complete a tele-
phone assessment of the Davidson
Trauma Scale. Measurements and re-
sults: The median score was 8, with
22% recording a score of at least 27
and 14% meeting the full diagnostic
criteria for PTSD. The overall score
was not correlated with sex, ICU
length of stay, or APACHE II score
but was inversely correlated with age
and directly correlated with length of

mechanical ventilation. The overall
score was also related to the patient
reporting having visited a GP or a
mental health professional for psy-
chological distress previous to ICU.
Conclusions: We found a high inci-
dence of symptoms consistent with
PTSD 3 months after ICU discharge
in this general ICU cohort. This was
associated with younger patients and
those who visited their GP or a men-
tal health professional complaining
of psychological symptoms. Further
research and a greater liaison be-
tween ICU staff and family practitio-
ners and mental health practitioners
is required to better identify individ-
uals at risk and reduce psychological
morbidity in this group.
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Introduction

Psychological reactions to traumatic events (TE) are
clinically important and common, with post-traumatic
stress disorder (PTSD) having a lifetime prevalence in
community samples of 1.3–12% [1, 2]. PTSD is a com-
plex, chronic and severe disorder with high rates of psy-
chiatric co-morbidity and substantial costs to the individ-
ual and to society both in terms of psychosocial well-
being and financial consequences [2]. Research has
shown that in addition to the potential for chronic dis-
tress there can be detrimental effects upon day-to-day
functioning, education, employment and marriage [2].

Whilst no single type of trauma always causes psycho-
logical disturbance factors relating to the trauma, indi-
vidual vulnerability and the perception of the traumatic
event have been identified as important in producing the
disorder [3]. Further, the complexity of the post-traumat-
ic reactions is demonstrated by conflicting reports 
regarding the relationship of physical injury to psycho-
pathology. Psychological sequelae have been shown in
some studies to be high when individuals are physically
injured whilst other groups have reported no relationship
with the actual severity of the physical injury [4, 5, 6].

Few studies have examined the general psychological
outcome or occurrence of PTSD after acute or critical
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medical events, and this morbidity may therefore go un-
recognised [7]. Much of the current knowledge about the
effects of critical illness is derived from the study of
burns with a review describing varied incidences found
for PTSD of between 8% and 45% [8]. Patients experi-
encing major burns have been found commonly to expe-
rience both early and late symptoms of stress, with early
symptoms suggested to be related to the development of
PTSD [9]. However, caution should be exercised when
generalising from one group of survivors of critical ill-
ness to another [10].

Michaels and colleagues [11] report an incidence of
PTSD of 42% in a clinical sample 6 months after major
neurotrauma. However, the incidence of PTSD was low
in severely injured accident victims who were physically
and psychologically healthy before the traumatic event.
The study of widely accepted predictive factors for
PTSD relating to the traumatic event have produced vari-
able results in studies of the critically ill or injured [12].
Whilst some studies have supported psychosocial vari-
ables and the presence of high scores for neuroticism and
low scores for extraversion, others fail to demonstrate
this and have found no relationship between the pre-mor-
bid psychosocial state and post-traumatic psychopatholo-
gy [13, 14, 15].

Little attention has been paid to the occurrence of
PTSD and related disorders in general critically ill pa-
tients who have not been involved in accidents or as-
saults. The few studies which have been carried out re-
port contradictory results. Features of potential interest
to intensive care physicians such as severity of illness
and the individual’s perception of threat to life have been
suggested by some researchers to be related to the sever-
ity and incidence of PTSD [16, 17]. Patients undergoing
cardiac surgery followed by intensive care management
were found to have an incidence of PTSD of 18% [18].
In addition, these patients complained of a lower quality
of life than those without psychological symptoms [18].
Other studies have reported the incidence of PTSD in
ICU patients to be between 27% and 41% depending on
the sample characteristics [19, 20].

Psychological symptoms have been shown to occur
commonly in various cohorts of critically ill patients [8,
9, 11, 21, 22]. Considerable effort is undertaken to re-
duce the high morbidity and mortality during and imme-
diately after ICU care. However, much still needs to 
be learned regarding features such as the incidence of se-
vere psychological problems, the return of quality of life
and the effects of employment difficulties. These are
thought to be important measures of outcome in the criti-
cally ill, and post-traumatic employment difficulties
have been found to be related to high levels of psychopa-
thology (both acutely and chronically) in other trauma
populations [4, 21].

Early research in this area has been fraught with
methodological problems including: the lack of validated

measures, sampling problems such as small sample size
and sampling bias, and the use of inappropriate measures
such as the Hospital Anxiety and Depression Scale
(HADS) [23]. The HADS is a well-validated 14-item
questionnaire with anxiety and depression subscales. It
avoids questions on somatic complaints that could intro-
duce bias in physically injured individuals, but it does
not ask about the core symptoms of PTSD. For example,
Eddleston and colleagues [21] report that 9.8% of their
patients required specialist mental health intervention for
psychological problems within 3 months of discharge
from ICU. The authors suggest that few patients would
fulfil criteria for PTSD, yet they used the HADS rather
than a validated measure for PTSD, and thus few specif-
ic post-traumatic symptoms would be identified. Many
instruments have been developed to assess post-traumat-
ic reactions, in particular PTSD. Self-report question-
naires such as the Impact of Event Scale-Revised version
[24] and the Davidson Trauma Scale (DTS) [25] cover
the core symptom clusters of PTSD, namely intrusive
phenomena (e.g. nightmares and flashbacks), avoidance
(e.g. of reminders of the event), and hyperarousal (e.g.
insomnia and hypervigilance). The DTS has been used
widely in the initial assessment of patients who have 
undergone a traumatic event that could be related to the
development of PTSD. The DTS measures all 17 prima-
ry PTSD symptoms relating to the three main symptom
areas with specific criteria for both frequency and inten-
sity rated in relation to the past week. The maximum to-
tal score is 136.

The aim of our study was to quantify the incidence
and risk factors for symptoms related to the diagnosis of
PTSD using a measure validated in a variety of trauma
populations in a general cohort of critically ill patients
requiring ICU care 3 months after discharge.

Materials and methods

The requirement for informed consent was waived by the Institu-
tional Review Board as the study was an observational audit of
clinical practice. Were approached 111 consecutive general ICU
survivors at the time of ICU discharge, and all agreed to partici-
pate in the study. There were no exclusion criteria. Three months
after ICU discharge all patients were contacted by a research nurse
by telephone and asked to complete a short structured interview
and a telephone assessment of the DTS [25]. Of the 111 patients
originally enrolled into the study 78 (70%) completed the proto-
col. Reasons for non-completion of the survey included withdraw-
al (n=9), death (n=8) and loss to follow-up (n=16). No significant
difference was found between the responders and non-responders
to the survey in terms of severity of illness (mean Acute Physiolo-
gy and Chronic Health Evaluation II 18 vs. 18.5), age (median 58
vs. 61), sex (male 56% vs. 71%) or ICU length of stay (mean 5.6
vs. 5.1). Table 1 presents the baseline characteristics of the pa-
tients who completed the survey.

The DTS has been used widely in the initial assessment of pa-
tients who have undergone a range of physically or psychological-
ly traumatic event that could be related to the development of
PTSD. The DTS measures all 17 primary PTSD symptoms relat-
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ing to the three main symptom areas (i.e. intrusion, avoidance and
hyperarousal) with specific criteria for both frequency and intensi-
ty rated on a five-point scale (i.e. for frequency: 0, ‘not at all’; 
1, ‘once only’; 2, ‘2 or 3 times’; 3, ‘4–6 times’; 4, ‘every day’;
and, for severity: 0, ‘not at all distressing’; 1, ‘minimally distress-
ing’; 2, ‘moderately distressing’; 3, ‘markedly distressing’; 4, ‘ex-
tremely distressing’) in relation to the past week. The maximum
total score is 136. For the purposes of this study we used two
threshold scores to convert the continuous scores into dichoto-
mous categories for the analyses of the data. A score of 40 or
above (sensitivity 0.69; specificity 0.95; efficiency 0.83) was used
to confirm with a high degree of specificity a diagnosis of PTSD
according to the Diagnostic and Statistical Manual of Mental Dis-
orders, fourth edition (DSM-IV) [26]. A score of 27 or above (sen-
sitivity 0.81; specificity 0.82; efficiency 0.81) was used to identify
those individuals with high levels of specific post-traumatic psy-
chopathology who may or may not meet diagnostic criteria for
PTSD as set out by the DSM-IV. The efficiency of the self-report
measure corresponds to the percentage correctly classified as hav-
ing PTSD or as not having PTSD. Patients were asked whether
they about thoughts they might die of death and their interpreta-
tion of the seriousness of the injury. Patients were also asked to re-
port whether they had visited their general practitioner (GP) or a
mental health professional complaining of psychological symp-
toms before their critical illness but no more formal assessment of
previous psychiatric history was made. All patients with signifi-
cant post-traumatic psychopathology (as measured by the DTS)
were offered follow-up by a psychiatrist with a special interest in
post-trauma reactions.

Analyse-it software for Microsoft Excel was used to analyse
the data. Non-parametric methods were needed owing to skewed
distributions and heterogeneity of variance. The Mann-Whitney U
test assisted between group comparisons. The relationship be-
tween variables was assessed by means of Spearman’s rank corre-
lation coefficient and the χ2 test for associations.

Results

There was no difference in DTS scores between admis-
sion diagnosis groups (Table 2). Eleven (14%) patients
endorsed the statement that they had visited either a GP
or a mental health professional for psychological distress
prior to their critical illness, and this group had a higher
DTS score than those without a previous history
(p=0.005). Forty-two patients (54%) considered them-
selves to have been seriously injured at the time of their
critical illness, but their DTS was not higher. Twenty
seven patients (35%) had had thoughts of death before or
after their critical illness, but their DTS was not higher
than those without such thoughts. The median DTS score
for the cohort was 8 (range 0–87) with 17 patients (22%)
having a DTS score higher than 27 and 9 (12%) having a
DTS score higher than 40 (Tables 2, 3). Further, 11
(14%) met the full DSM-IV diagnostic criteria for PTSD
[26] according to their responses on the DTS [26]. Ta-
ble 3 shows the distribution of patients on the DTS and
whether they met DSM IV criteria for PTSD. A break-
down of symptoms in patients with DTS scores of 27 or
higher is presented in Fig. 1. All of these patients were
offered follow-up by a psychiatrist, and only one patient
(5%) accepted referral. For a breakdown of symptoms in
patients with DTS scores of 27 or higher (see Fig. 1).

Neither total DTS or its sub-scores were correlated with
sex, ICU length of stay, or APACHE II score. The median
age of patients with DTS scores lower than 27 was
61.5 years, that of patients with DTS scores of 27–39
46 years, and that of patients with scores of 39 or higher
51 years [p=0.04 for low (<27) vs. high DTS]. Patients

Table 1 Baseline characteristics of all responder to survey

Median (range)

Age (years) 58 (18–87)
ICU length of stay (days) 5.6 (1–51)
APACHE II 18 (4–38)
Ventilatory days 2 (0–44)
Sex: M:F 56:44%

Admission category
Surgical 42%
Medical 27%
Neurosurgery 8%
Trauma 7%
Other 8%

Table 2 Distribution of pa-
tients on the Davidson Trauma
Scale (DTS) by threshold
scores and admission diagnosis

Table 3 Distribution of pa-
tients on the DTS by threshold
scores and whether they met
DSM IV criteria for PTSD

Diagnosis Total (%) DTS <27 DTS 27–39 DTS >39

Surgical 33 (42%) 26 2 5
Medical 27 (35%) 20 4 3
Trauma 6 (7%) 5 1 0
Neurosurgery 6 (8%) 5 0 1
Other 6 (8%) 5 1 0

Score DTS <27 DTS 27–39 DTS >40 DTS Total

DSM IV criteria for PTSD met
Yes 0 3 8 11
No 61 5 1 67
Total 61 8 9 78



cific post-traumatic psychopathology as measured by the
DTS. No significant differences were found between pa-
tients with high or low scores on the DTS in terms of
sex, severity of illness severity or admission diagnosis.
Interestingly, total DTS score was correlated with time
on mechanical ventilation but not ICU length of stay.
These results may require re-testing in larger cohorts.

According to their response on the DTS, 11 (14%) of
the patients in our study met DSM-IV criteria for the di-
agnosis of PTSD 3 months after discharge [26]. The total
DTS score was at least 27 in 22% of patients, which rep-
resents a significant level of specific post-traumatic
symptoms (even when PTSD criteria are not fulfilled),
and 12% scored at least 40. These findings are compara-
ble to the majority of previous results but higher than one
series [18, 19, 20, 21]. Our results suggest that large num-
bers of patients suffer severe and debilitating psychologi-
cal symptoms after critical illness. In routine clinical
practice these patients may not be identified as suffering
psychological problems and therefore not offered psycho-
logical help. It could be suggested that severity of symp-
toms 3 months after critical illness may improve with
time. However, whilst no longitudinal studies have ad-
dressed the persistence of psychological symptoms relat-
ed to PTSD after critical illness, community studies have
demonstrated that PTSD symptoms at 3 months tend to
persist chronically without treatment [12]. The average
duration of an episode of PTSD is 7 years thus non-iden-
tification or non-treatment will lead to chronic suffering.

The most important potential limitation of this study
is the use of the DTS by telephone rather than as a self-
report measure. The DTS has been validated across a
range of traumatic events, and the authors of the DTS
have conducted one study in which it was used by tele-
phone [27] and validated against the Mini International
Neuropsychiatric Interview (MINI), an internationally
validated structured interview for diagnosing all major
psychiatric disorders. Telephone interviews to determine
post-traumatic symptoms have also been used in epide-
miological studies of PTSD by prominent epidemiolo-
gists such as Breslau et al. [28]. The authors recognise
that in an ideal study a sample of the cohort would have
been assessed on a standardised interview conducted
face to face by a mental health professional. However,
the DTS was chosen rather a structured interview such as
the World Health Organization Composite International
Diagnostic Interview because of the latter’s length; it
was considered important to limit the length of interview
as the patients were interviewed soon after critical ill-
ness. The use of the DTS by telephone does represent a
limitation upon the interpretation of our data.

Another limitations of this study is that it is a moder-
ately sized sample. Also, acute PTSD resolving within
3 months would not have been identified as the assess-
ment was undertaken 3 months after injury; and only ret-
rospective data were available on pre-existing psycho-
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with total DTS lower than 27 and those who met the full
diagnostic criteria for PTSD according to DSM-IV were
younger than patients whom did not have significant
PTSD-related symptoms (p=0.04 and p=0.06, respective-
ly). In the overall cohort of patients the DTS was inversely
correlated with age (p=0.003; Fig. 2). There was a direct
correlation between days of mechanical ventilation and to-
tal DTS score in the overall cohort (p=0.012) but the num-
ber of days of mechanical ventilation failed to reach statis-
tical significance in those with DTS score of 27 or higher.

Discussion

From a cohort of general ICU patients, with variable se-
verities of illness and ICU lengths of stay, we were able
to identify a number of patients with high levels of spe-

Fig. 1 The relative score weighting of the different symptom cate-
gories of the Davidson Trauma Score in patients with a score of 27
or higher 3 months after ICU discharge. Box and whisker plots
represents median (hard central line), 25th and 75th percentiles
(boxes) and ranges (whiskers)

Fig. 2 The correlation between age in years and total Davidson
Trauma Score for a cohort of general ICU patients 3 months after
ICU discharge. Filled dots Age of individuals who reported hav-
ing visited their GP or a mental health professional for psycholog-
ical distress prior to their ICU admission (significant difference at
p=0.005). Correlations calculated using linear regression (r=0.11,
p=0.003)



logical distress that was reported to their GP or mental
health professionals. This could lead to an underestimate
of the incidence of psychological problems if symptoms
went unreported or an overestimation of the incidence
related to the reporting of minor psychological problems.
With a lifetime prevalence in community samples of be-
tween 1.3% and 12%, any effect would be expected to be
small although the presence of pre-existing PTSD could
not be categorically excluded [1, 2]. However, in keep-
ing with the correct use of the DTS all respondents were
asked to detail their symptoms in relation solely to their
experience in the ICU, once again reducing the likeli-
hood of reporting of more chronic symptoms.

The limitations are compensated for by: (a) the prospec-
tive nature of the study, (b) the identification of indi-
viduals with prolonged distress, (c) the assessment of 
individuals with severe injuries or illness as they are often
excluded from trauma studies, and (d) the use of a reliable
and well validated self-report measure of post-traumatic
psychopathology (although we used it via telephone rather
through self-reporting, an incompletely validated method).
With regard to the latter strength the DTS is a commonly
used measure in post-trauma research; it measures post-
traumatic symptoms matching DSM diagnostic criteria for
PTSD and has been used in many trauma populations [25].
PTSD can be diagnosed 1 month after the traumatic event
and after the symptoms have been present for 1 month. A
proportion of patients would be expected to improve be-
tween 1 and 3 months after the traumatic event, and there-
fore we chose to measure symptoms at 3 months as this
would signify persistent symptoms [28]. In addition, rou-
tine follow-up often takes place at 3 months as this has
been found to be a useful time to determine symptoms re-
lating to the critical illness after ICU admission [21, 29].

The response rate of 70% 3 months after hospital dis-
charge is high for studies of trauma survivors. The im-
portance of high response rates has been highlighted
elsewhere by Weisaeth [30]. Weisaeth has noted that the
true prevalence of post-traumatic reactions is underesti-
mated if recruitment rates are low as a study examining
features of the trauma may exclude some individuals
with prominent avoidance of reminders of the trauma (a
core symptom of PTSD). Thus it may be that our result
is an underestimate of the problem.

There has been much debate regarding the causal role
of factors such as previous mental health problems in
PTSD; this is less clear in the area of critical illness than
in other trauma populations. Klein et al. [31] have previ-
ously shown that endorsement of the statement “visited a
GP for stress” prior to the accident is a more reliable pre-
dictor than asking about their pre-trauma psychiatric his-
tory. In keeping with these findings from studies of other
trauma populations [31], our study confirms that subjects
reporting having visited their GP or a mental health pro-
fessional for psychological distress prior to their ICU ad-
mission have higher levels of post-traumatic symptoms.

The failure to find this association in other studies of
medical event trauma [13, 14, 15] may be related to the
greater predictive power of this question. However, hav-
ing a history of previous psychological distress did not
predict the cause of admission to ICU. Epidemiological
studies have found children and the elderly to be at great-
er risk of developing post-traumatic psychopathology af-
ter traumatic events [2, 32]. Our findings suggest that the
experience of critical illness was more commonly associ-
ated with the development of specific post-traumatic psy-
chopathology in adults under 50 years old. The reasons
for this are unclear and further studies are needed.

Previous studies have reported that a clinical assess-
ment of injury severity is not predictive of future PTSD
[33], but that the patient’s perception of the injury is sig-
nificantly related to the development of PTSD [34, 35].
All patients who took part in this study were asked about
their perception of their illness or injury and also about
their perception of the threat to their life, which has also
been shown to be predictive of future PTSD [36]. 
Neither factor was found to have a significant associa-
tion with post-traumatic psychopathology. These find-
ings may be due to either a type II error, or the very high
rates of severe illness and threat to life. Further research
is required before either of these factors can be identified
as useful predictors to identify those at risk or requiring
review in an ICU setting.

What can be done to identify these patients? The
identification of pre-trauma stressors [15] and the assess-
ment of the individuals’ recovery environment (for ex-
ample, pain or job loss) are important [12]. Patients with
these identified predictive factors and possibly those
with high DTS scores at time of hospital discharge
should be followed-up [9, 29]. ICU follow-up clinics
should add the assessment of post-traumatic psychopa-
thology to their previously already identified aims which
include: the provision of information about their ICU
care and to follow-up medical issues related to their ICU
admission [29]. This may assist the adjustment process
after admission and may limit the development of PTSD
[19, 20]. An integral part of the ICU follow-up clinic
should be liaison with a mental health professional with
an interest in post-traumatic reactions who can offer the
accurate diagnosis, appropriate therapeutic options and
follow-up for these patients.

In conclusion, a significant number of ICU patients re-
turning to the community develop severe psychological
symptoms relating to their hospital stay. We need to identi-
fy these patients and offer appropriate treatment by devel-
oping good quality ICU follow-up services with strong
links with family practice and mental health services. Fur-
ther research is needed to identify risk factors for the de-
velopment of PTSD in the critically ill to aid the identifica-
tion of at-risk patients before hospital discharge, with lon-
gitudinal studies required to study the time course and nat-
ural history of symptoms relating to PTSD in this cohort.
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