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Objective: Intensive care often means ex-
posure to physical and psychological
stress, with long-lasting emotional se-
quelae for most patients. Psychiatric mor-
bidity and negative effects on health-re-
lated quality of life were assessed in long-
term survivors of acute respiratory distress
syndrome.

Method: Forty-six long-term survivors
were enrolled in a psychiatric follow-up
study. All patients had received standard,
protocol-driven treatment during inten-
sive care. The median follow-up time was
8 years after treatment. DSM-IV was used
for psychiatric diagnosis. Psychological
tests were performed to measure post-
traumatic stress symptoms; depression;
state anxiety; somatization; symptoms
regarding concentration, attention, and
short-term memory; social support; and
health-related quality of life.

Results: At time of discharge, 20 of the
patients suffered from posttraumaatic
stress disorder (PTSD) and four from sub-

PTSD. At follow-up, 11 patients continued
to suffer from PTSD and eight from sub-
PTSD. The patients with PTSD demon-
strated a pronounced tendency for so-
matization and state anxiety. Among the
groups with PTSD, sub-PTSD, and no PTSD,
there were no statistically significant differ-
ences regarding social support and symp-
toms of cognitive dysfunction. Those with
PTSD showed major impairments in some
dimensions of health-related quality of
life, whereas those without PTSD had
scores that were in the range of the gen-
eral population. Except for duration of stay
on the intensive care unit, neither age,
gender, sociodemographic variables, pre-
morbid psychopathology, nor initial sever-
ity of illness discriminated between the
groups.

Conclusions: Long-term survivors of
acute respiratory distress syndrome seem
to face a major risk of PTSD and major im-
pairments in health-related quality of life
in the long term.

(Am J Psychiatry 2004; 161:45–52)

Intensive care treatment exposes patients to enormous
stresses. These result from a life-threatening physical situ-
ation on one hand and from necessary intensive medical
procedures on the other (1). To date, there are relatively
few findings available about the psychological long-term
effects and later health-related quality of life of former in-
tensive care patients.

From an etiological point of view, patients with acute
respiratory distress syndrome form a heterogeneous
group. Acute respiratory distress syndrome can result
from various disorders (e.g., trauma, pneumonia, sepsis)
(2). The threat to the normal matter-of-factness of breath-
ing, dependency on supportive apparatus, and the enor-
mously impaired ability to communicate during intuba-
tion are central aspects of these patients’ frightening
experiences.

In the first retrospective study (median follow-up time
after intensive care treatment=6 years, range=1–10 years),
survivors of acute respiratory distress syndrome showed
an increased rate of posttraumatic stress symptoms de-
tected by a self-questionnaire in comparison to several

comparison groups (acute respiratory distress syndrome,
27.5%; surgery, 11.9%; United Nations soldiers from Cam-
bodia, 1.3%) (3). The patients with acute respiratory dis-
tress syndrome and posttraumatic symptoms had pro-
nounced impairments in psychosocial dimensions of
health-related quality of life (3).

The current study aimed to establish the presence of
posttraumatic stress disorder (PTSD) with the Structured
Clinical Interview for DSM-IV (SCID) and to search for an as-
sociation regarding PTSD diagnostic status with other psy-
chopathologically relevant and psychosocial dimensions.

Method

Subjects

Forty-six patients (22 women and 24 men) were enrolled in a
psychiatric follow-up study. All patients had suffered from acute
respiratory distress syndrome for various medical reasons and
had been treated according to a standardized treatment protocol
in the intensive care unit of the Department of Anesthesiology at
Grosshadern University Hospital (1985–1995). Acute respiratory
distress syndrome was defined according to the criteria of the
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American-European Consensus Conference on acute respiratory
distress syndrome (4). All 46 patients had already participated in
the first retrospective study (3).

The 80 patients in the original study group included 92% of all
eligible long-term survivors of acute respiratory distress syn-
drome during the treatment period (3). Reasons for nonparticipa-
tion at the follow-up were that the subjects were no longer trace-
able (N=17), they had died in the meantime (N=2), they were too
somatically ill (N=5), they refused to participate (N=4), or no com-
plete data set was available (N=6). There was no significant differ-
ence between the participating and nonparticipating patients re-
garding their intensive care baseline data (Table 1). The median
follow-up time of this follow-up study was 8 years after the inten-
sive care treatment (range=3–13 years).

All patients were examined by two experienced psychiatrists
who had no knowledge about the medical baseline data or the
scores obtained in the self-questionnaires about posttraumatic
stress symptoms (with the Posttraumatic Stress Syndrome 10-
Questions Inventory) during the first retrospective study. Clinical
assessment with the SCID was made after the patients had com-
pleted psychological testing and the various self-rating scales
were administered by a graduate medical student. The observer-
rated Montgomery-Åsberg Depression Rating Scale was adminis-
tered by the psychiatrist after administration of the SCID.

Psychiatric Diagnosis

A structured clinical interview (SCID) was conducted to estab-
lish a DSM-IV diagnosis of PTSD for the time before and after
acute respiratory distress syndrome. In order to assess any previ-
ous exposure to traumatic experiences, the SCID included a ques-
tion regarding events or items from the patients’ past that would
indicate a psychological trauma of clinical or subclinical signifi-

cance regarding possible symptoms of PTSD (part of the SCID life
chart). Further psychiatric evaluation by a psychiatrist and a
SCID assessment were performed at the time of discharge from
intensive care. Similar assessments were also performed for the
time interval between discharge of the patient from the intensive
care unit and the initial follow-up study. Further and final assess-
ments were performed between the initial study and the current
follow-up study.

While mental disorders other than PTSD were coded only
when DSM-IV criteria were met fully, in the case of PTSD, the
symptoms were segregated between having complete PTSD and a
subthreshold disorder (sub-PTSD). For subthreshold PTSD, two
of the three criteria, criterion B (intrusive recollections or
thoughts), criterion C (avoidance symptoms), and criterion D
(autonomic hyperactivity), had to be fulfilled. Criterion A
(trauma) was homogeneously defined as acute respiratory dis-
tress syndrome, which included intensive medical care. The tem-
poral criterion E and criterion F regarding a relevant subjective or
psychosocial negative effect had to be present for both full-
fledged PTSD as well as for subthreshold PTSD.

In order to quantify the interrater agreement between both
examiners, 15 randomly selected patients were examined by both
psychiatrists with the SCID according to DSM-IV criteria for
PTSD. Kappa statistics were calculated (5). There were discrepan-
cies among three patients. Kappa for PTSD was 0.82; for sub-
PTSD, it was 0.76.

Assessments

The Posttraumatic Stress Syndrome 10-Questions Inventory (6)
is a self-administered questionnaire that measures the current
presence of specific PTSD symptoms that approximate those on
the DSM-III PTSD symptom list. Patients are required to rate the

TABLE 1. Demographic and Clinical Characteristics of Participating and Nonparticipating Patients From the Original Study
Group of Long-Term Survivors of Acute Respiratory Distress Syndrome

Characteristic
Participating Patients 

(N=46)
Nonparticipating Patients 

(N=34) Significance
Median Range Median Range pa

Age (years) 36.5 18.0–50.0 38.0 18.0–85.0 0.41
Score on Acute Physiology and Chronic Health Evaluation (APACHE II)b 22.5 13.0–45.0 22.0 13.0–30.0 0.64
Lung Injury Scoreb 3.3 2.8–3.8 3.0 2.8–3.8 0.65
Number of extrapulmonary organ failuresc 2 0–3 2 0–3 0.42
Duration of mechanical ventilation (days) 26.5 6.0–78.0 32.0 13.0–118.0 0.22
Health-related quality of lifed

Summed physical score on Short-Form Health Survey 43.6 26.2–60.1 44.3 20.5–62.0 0.68
Summed mental score on Short-Form Health Survey 41.7 29.2–52.5 43.8 35.5–56.7 0.14

Summed score on Posttraumatic Stress Syndrome 10-Questions Inventoryd 26 10–68 22 1–49 0.34

N % N % pe

Sex 0.52
Male 24 52.2 17 50.0
Female 22 47.8 17 50.0

Use of extracorporeal membrane oxygenation 0.48
Yes 6 13.0 3 8.8
No 40 87.0 31 91.2

Causes of acute respiratory distress syndrome
Trauma 11 23.9 10 29.4 0.15
Sepsis 14 30.4 10 29.4 0.30
Pneumonia 16 34.8 11 32.4 0.28
Other or unknown 5 10.9 3 8.8 0.54

a Mann-Whitney U test.
b For most of the patients treated between 1985 and 1992, these values were determined retrospectively from chart reviews.
c Defined as renal, liver, or cardiovascular dysfunction 24 hours after intensive care admission (renal dysfunction: serum creatinine concentra-

tion >1.2 mg/dl; liver dysfunction: serum bilirubin >1.2 mg/dl; cardiovascular dysfunction: mean arterial pressure <75 mm Hg in the absence
of vasopressor support).

d Health-Related Quality of Life/Posttraumatic Stress Syndrome 10-Questions Inventory data from the first evaluation in 1995 (3).
e Fisher’s exact test.
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presence of each symptom during the past 7 days and its severity
on a scale from 1 (never) to 7 (always). A total score >35 is associ-
ated with a high probability that the diagnostic criteria for PTSD
are fulfilled (6). The reliability coefficient (Cronbach’s alpha) for
all 10 items on the Posttraumatic Stress Syndrome 10-Questions
Inventory was 0.91 in our first study population (3).

The Montgomery-Åsberg Depression Rating Scale (7) is an ob-
server rating scale that records depressive symptoms. Ten depres-
sion items are rated between 0 and 6, according to their intensity.
A German version is available (8). The interrater reliability is high
(7). The median score on the Montgomery-Åsberg Depression
Rating Scale for the patients with major depression is 30 (9).

The State-Trait Anxiety Inventory X1 is a self-assessment ques-
tionnaire that measures the amount of anxiety in a current situa-
tion. It contains 20 anxiety items with an intensity rated between
1 (not at all) and 4 (very). The minimal score is 20; the maximum
score 80 (10). A German version is available (11). In contrast to the
State-Trait Anxiety Inventory X2, which measures trait anxiety
and has a high retest reliability, the retest reliability of the State-
Trait Anxiety Inventory X1 is usually lower (r=0.34).

The Screening for Somatoform Disorders (12), by Rief et al., is a
self-questionnaire that contains the symptoms of somatization
disorder in items 1 to 35, as they are listed in DSM-III-R. Cron-
bach’s alpha is high (0.87).

The Syndrom-Kurztest (13) registers deficits in cognitive per-
formance. Nine subtests measure symptoms of attention, con-
centration, and memory. An English version of the Syndrom-
Kurztest is available (14). Cronbach’s alpha is high (0.86). The raw
values obtained from the nine subtests can be shown as a norm
value according to age group. Norm values ≥5 are clinically rele-
vant. The maximum score is 27.

The Self-Assessment Questionnaire on Social Support (15)
contains 19 items that measure dimensions of cognitive, emo-
tional, and practical support. A German version is available (16).
The items are scaled between 0 (never) and 4 (always), according
to a frequency dimension. Greater scores indicate increasingly fa-
vorable social support.

The Medical Outcomes Study 36-item Short-Form Health Sur-
vey (17) was used to assess health-related quality of life. It is based
on eight concepts of health: physical function, physical role func-
tion, pain, general health, vitality, social function, emotional
function, and mental health. A total score is calculated for the
eight dimensions and ranges from 0 to 100, in which higher values
indicate a more favorable quality of life. For the purposes of ori-
entation, a Short-Form Health Survey physical sum score and
mental sum score can be calculated. Cronbach’s alpha reliability
coefficients for the Short-Form Health Survey dimensions lie be-
tween 0.85 and 0.99. A validated German version is available (18).
For purposes of comparison, standard values for the Short-Form
Health Survey can be obtained from an extensive database of vol-
unteers (N=3,000) from the West German population.

Data Analysis

All statistical calculations were performed by using the SPSS
statistical package (SPSS, Chicago). Nonparametric tests were
used because the majority of psychometric data presented in this
study were not normally distributed. Mann-Whitney U test results
were calculated to compare two independent groups. Kruskal-
Wallis analysis of variance on the ranks test was employed to com-
pare more than two independent groups. When tests of normality
failed, Dunn’s method was applied as a post hoc test after analysis
of variance on ranks tests for paired comparisons. Differences
with a probability value of p<0.01 were considered significant. Dis-
crete variables were compared between the groups with Fisher’s
exact test. All values are given as medians and ranges between the
25th and 75th percentiles.

The study was approved by the ethics committee of the medi-
cal faculty of Ludwig-Maximilians-University of Munich. The per-
sonal data were coded in accordance with German law. After
complete description of the study to the patients, written in-
formed consent was obtained.

Results

Psychiatric Diagnosis

Only three patients fulfilled criteria for a mental disor-
der according to DSM-IV. Two had major depression and
one had alcohol abuse before experiencing acute respira-
tory distress syndrome. Signs of an earlier posttraumatic
stress syndrome (e.g., PTSD) could not be determined in
any of the patients.

At the time of dismissal from the intensive care unit or
hospital, 43.5% of the patients (20 of 46) had PTSD, accord-
ing to the SCID, and 8.7% (four of 46) had sub-PTSD. At the
time of the follow-up evaluation, i.e., an average of 8 years
after intensive care, 23.9% (11 of 46) continued to suffer
from full-blown PTSD, and 17.4% (eight of 46) had sub-
PTSD. None of the patients who had shown posttraumatic
symptoms at the time of dismissal developed delayed
PTSD.

In the patients with PTSD, psychiatric comorbidity ac-
cording to the SCID could be determined at follow-up: two
with major depression, one with an eating disorder (bu-
limia), one with alcohol abuse, and 11 with undifferenti-
ated somatoform disorder. In the patients with sub-PTSD
(N=4) and without PTSD (N=1), there were five cases of
undifferentiated somatoform disorder (Fisher’s exact test:
χ2=27.11, df=1, p=0.0003).

Psychological Assessments

The results of the Posttraumatic Stress Syndrome 10-
Questions Inventory self-questionnaire seemed to dis-
criminate well with respect to the diagnostic status of
PTSD, according to DSM-IV (Kruskal-Wallis H=18.00, df=2,
p<0.001) (Table 2). The scores of both the PTSD group and
the sub-PTSD group were significantly different from
those of the group without PTSD (p<0.01, Dunn’s method).
The average Posttraumatic Stress Syndrome 10-Questions
Inventory value of 44.0 in the PTSD group was well above
the cutoff score of 35 reported in the literature.

Although the depression scores on the Montgomery-
Åsberg Depression Rating Scale demonstrated statistically
significant differences among the subgroups (PTSD, sub-
PTSD, no PTSD), in terms of clinical relevance, however,
they indicated only minor degrees of depressed mood.
This was confirmed by the fact that, in addition, only two
patients fulfilled the diagnostic criteria for depressive
disorder.

There were statistically significant differences between
the subgroups in respect to the amount of situational anx-
iety in the State-Trait Anxiety Inventory X1. The patients
with PTSD significantly differed from the patients without
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PTSD (p<0.01, Dunn’s method). However, it should be
noted that none of the patients fulfilled all of the criteria
for an anxiety disorder according to DSM-IV.

The patients with a DSM-IV diagnosis of PTSD showed
a marked tendency toward somatization. Their average
score on the Screening for Somatoform Disorders was in
the range that characterizes patients with somatoform dis-
orders, according to the literature. There were significant
differences between the groups. Only the pairwise com-
parison between the group with PTSD and the group with-
out PTSD differed significantly (p<0.01, Dunn’s method).

There were no indications in any of the patient groups
for relevant losses in cognitive function as evaluated by
psychological tests. The average scores on the Syndrom-
Kurztest fell well under the cutoff point of 5. However, four
patients (two with PTSD, one with sub-PTSD, one with no
PTSD) with respective scores of 7, 9, 11, and 16 demon-
strated signs of a mild or moderately severe disturbance of
cognitive functions. There were no statistically significant
differences among the patient groups with respect to the
degree of available social support.

Patients with complete PTSD showed the most serious
losses with respect to their health-related quality of life in
the following Short-Form Health Survey dimensions (Table

3): general health, social function, and mental health. The
scores of the patients without PTSD were within the range
for the general population (18). All absolute scores from
the patients with sub-PTSD were located near the median.
However, only the paired comparison between the groups
with PTSD and without PTSD demonstrated statistically
significant differences (p<0.01, Dunn’s method).

None of the variables (age, sex, sociodemographic or
premorbid psychopathology) discriminated between the
subgroups (PTSD, sub-PTSD, or no PTSD). With respect to
the severity of the somatic disorder at the start of intensive
medical care, neither the Acute Physiology and Chronic
Health Evaluation (APACHE II) (4) nor the Lung Injury
Score (4) discriminated between the subgroups. The dura-
tion of the stay in the intensive care unit correlated signif-
icantly with the risk for PTSD (patients with PTSD: me-
dian=70 days; patients with sub-PTSD: median=27.5 days;
patients with no PTSD: median=27.5 days) (Kruskal-Wallis
H=7.37, df=2, p<0.04).

Discussion

In our view, this study represents the first evaluation of
long-term survivors of acute respiratory distress syndrome

TABLE 2. Psychological Test Scores During 3–13-Year Follow-Up of Long-Term Survivors of Acute Respiratory Distress
Syndrome, by PTSD Diagnosisa

Psychological Test and Group

Score
Kruskal-Wallis One-Way Analysis 

of Variance of Ranks

Median 25th Percentile 75th Percentile H df p
Posttraumatic Stress Syndrome 10-Questions Inventory 8.00 2 <0.001b

Total group (N=46) 25.0 12.0 50.5
Group with PTSD (N=11) 44.0 22.5 53.8
Group with sub-PTSD (N=8) 27.0 24.5 29.0
Group without PTSD (N=27) 16.0 13.0 22.0

Montgomery-Åsberg Depression Rating Scale 21.51 2 <0.001b

Total group (N=46) 2.0 0.0 16.5
Group with PTSD (N=11) 11.0 8.5 13.8
Group with sub-PTSD (N=8) 8.5 3.0 17.5
Group without PTSD (N=27) 1.0 0.0 2.0

State-Trait Anxiety Inventory X1 8.83 2 0.02c

Total group (N=46) 39.5 30.5 62.5
Group with PTSD (N=11) 54.0 39.3 59.5
Group with sub-PTSD (N=8) 42.5 34.5 44.0
Group without PTSD (N=27) 34.0 29.8 42.3

Screening for Somatoform Disorders 16.78 2 <0.001c

Total group (N=46) 7.0 1.0 16.8
Group with PTSD (N=11) 13.0 10.3 16.8
Group with sub-PTSD (N=8) 8.0 2.0 9.0
Group without PTSD (N=27) 4.0 0.3 9.0

Syndrom-Kurztest 0.81 2 0.67
Total group (N=46) 1.0 0.3 5.3
Group with PTSD (N=11) 2.0 0.3 7.5
Group with sub-PTSD (N=8) 2.0 1.0 2.5
Group without PTSD (N=27) 1.0 0.0 3.0

Self-Assessment Questionnaire on Social Support 0.93 2 0.63
Total group (N=46) 65.0 50.5 69.8
Group with PTSD (N=11) 62.0 52.3 67.5
Group with sub-PTSD (N=8) 67.5 61.5 73.0
Group without PTSD (N=27) 67.0 56.3 72.5

a Sub-PTSD was defined as two of the three DSM-IV criteria.
b Pairwise comparisons showed significant differences between PTSD and no PTSD and between sub-PTSD and no PTSD (p<0.01, Dunn’s

method).
c Pairwise comparisons showed significant differences between PTSD and no PTSD (p<0.01, Dunn’s method).
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with a structured clinical interview that allows diagnosis
according to DSM-IV. At the follow-up evaluation, i.e., a
median of 8 years after treatment in the intensive care unit,
23.9% (N=11) of the patients were still suffering from PTSD
and 17.4% (N=8) from sub-PTSD. It was remarkable that
the symptoms of PTSD could already be determined upon
dismissal from the intensive care unit. At this early time
point, 43.5% (N=20) of the patients with acute respiratory
distress syndrome fulfilled the diagnostic criteria for PTSD
and 8.7% (N=4) for sub-PTSD.

In order to properly evaluate the prevalence of PTSD in
our group, one must keep in mind that it refers to a group
that already had shown signs of increased posttraumatic
stress symptoms in a first follow-up study 2 years earlier
(3). From an epidemiological perspective, the U.S. Na-
tional Comorbidity Survey estimated a 7.8% lifetime prev-
alence of DSM-III-R PTSD (5.0% for men and 10.4% for
women) for the U.S. population ages 15–55 years (19).

Roughly one-third of the subjects with PTSD did not re-
cover. This rate of chronic PTSD seems to be somewhat
comparable to our findings. In a representative commu-
nity sample of German adolescents and young adults ages
14–24 years, the prevalence rates for PTSD were signifi-
cantly lower (1% for men and 2.2% for women) (20). Un-
fortunately, we know of no German epidemiological study
that includes an estimation of PTSD rates for the full age
range used in the u.s. study.

Posttraumatic symptoms resulting from severe somatic
disorders and necessary medical treatment procedures
are easily overlooked in the overall treatment plan (21). If
one compares the frequency of PTSD symptoms after
other severe disorders, such as, e.g., 8.0% and 5.5% for my-
ocardial infarction (22, 23), 32% for cardiac arrest (24),
22% for burns (25), 4% for cancer (26), and 18.8% for a cor-
onary bypass operation (27), a high frequency of PTSD im-
mediately after the illness and a persistent tendency dur-

TABLE 3. Scores for Health-Related Quality of Life by PTSD Diagnosis During 3–13-Year Follow-Up of Long-Term Survivors
of Acute Respiratory Distress Syndrome, by PTSD Diagnosisa

Item on Short-Form Health Survey

Score
Kruskal-Wallis One-Way Analysis 

of Variance of Ranks

Median 25th Percentile 75th Percentile H df p
Physical function 9.20 2 0.44

Total group (N=46) 82.5 53.8 95.0
Group with PTSD (N=11) 70.0 56.3 87.5
Group with sub-PTSD (N=8) 72.5 52.5 92.5
Group without PTSD (N=27) 85.0 53.8 95.0

Physical role function 6.43 2 <0.13
Total group (N=46) 75.0 0.0 100.0
Group with PTSD (N=11) 25.0 0.0 68.8
Group with sub-PTSD (N=8) 50.0 25.0 100.0
Group without PTSD (N=27) 100.0 50.0 100.0

Pain 9.90 2 0.34
Total group (N=46) 63.0 41.0 100.0
Group with PTSD (N=11) 62.0 41.0 63.5
Group with sub-PTSD (N=8) 60.5 31.5 100.0
Group without PTSD (N=27) 74.0 41.0 100.0

General health 12.11 2 0.002b

Total group (N=46) 59.5 42.0 72.0
Group with PTSD (N=11) 37.0 23.8 53.8
Group with sub-PTSD (N=8) 54.5 41.0 64.5
Group without PTSD (N=27) 70.0 57.0 77.0

Vitality 11.82 2 0.06
Total group (N=46) 50.0 35.0 65.0
Group with PTSD (N=11) 45.0 20.0 53.8
Group with sub-PTSD (N=8) 40.0 35.0 50.0
Group without PTSD (N=27) 55.0 41.3 75.0

Social function 10.75 2 0.005b

Total group (N=46) 87.5 62.5 100.0
Group with PTSD (N=11) 62.5 28.1 84.4
Group with sub-PTSD (N=8) 81.3 56.3 93.8
Group without PTSD (N=27) 100.0 87.5 100.0

Emotional role function 5.32 2 0.07
Total group (N=46) 100.0 33.3 100.0
Group with PTSD (N=11) 33.3 0.0 100.0
Group with sub-PTSD (N=8) 66.6 16.6 100.0
Group without PTSD (N=27) 100.0 83.3 100.0

Mental health 11.92 2 0.003
Total group (N=46) 74.0 52.0 81.0
Group with PTSD (N=11) 44.0 29.0 73.0
Group with sub-PTSD (N=8) 60.0 46.0 76.0
Group without PTSD (N=27) 80.0 62.0 87.0

a Sub-PTSD was defined as two of the three DSM-IV criteria.
b Pairwise comparisons showed significant differences between PTSD and no PTSD (p<0.01, Dunn’s method).
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ing the further treatment course were conspicuous in our
group with acute respiratory distress syndrome.

Psychopathological Dimensions in Assessments

Chronic courses of PTSD are often marked by a high
degree of psychiatric comorbidity (28). At follow-up, a
further psychiatric disorder in addition to PTSD could be
determined by the SCID in four patients, if one put aside
the diagnostic category of undifferentiated somatoform
disorder.

In psychological assessments, the PTSD subgroup did
distinguish itself with significantly higher scores on the
psychopathological dimensions of depressive mood (the
Montgomery-Åsberg Depression Rating Scale), situational
anxiety (the State-Trait Anxiety Inventory X1), and somati-
zation (the Screening for Somatoform Disorders). How-
ever, only the greater situational anxiety and increased
tendency to somatization appeared to be clinically rele-
vant. The vast majority of the patients with acute res-
piratory distress syndrome demonstrated good cognitive
performance on the Syndrom-Kurztest. This should be re-
garded as an important result in long-term development
when one considers the severity of the somatic disorder
and the regularly increased occurrence of critical cerebral
complications during the intensive medical care of these
patients (29).

Psychosocial Support and Health-Related 
Quality of Life

During the interim psychosocial adaptation, the various
patient subgroups could all receive comparably positive
emotional, cognitive, and pragmatic social support (the
Self-Assessment Questionnaire on Social Support). With
regard to health-related quality of life, on the whole, the
results found in the earlier study were replicated (3). The
American study from Weinert et al. (30), which was clini-
cally and methodologically comparable to our earlier
study, also showed similar findings with respect to the
quality of life of patients subsequent to intensive medical
treatment of a respiratory disorder. The diagnostic status
of PTSD at follow-up was associated with significantly
more unfavorable values in the most important psychoso-
cial dimensions of the Short-Form Health Survey. In con-
trast, there was no statistical association with the dimen-
sions of the Short-Form Health Survey, which depicts
physical functioning more closely (physical function,
pain).

Possible Risk Variables for PTSD

An analysis of a data set available at the time of intensive
medical care showed that neither age, sex, nor sociodemo-
graphic variables were significantly different between the
patient subgroups. This was also true for possible premor-
bid psychopathology, as retrospectively assessed by the
SCID. In this respect, our overall patient group had to be
rated as largely inconspicuous in its premorbid status in
comparison to the frequencies of psychiatric disorders

found for the general German population (31). Major trau-
matizing events before the appearance of acute respira-
tory distress syndrome could not be elicited in any case;
only three patients reported on car accidents of a mild to
moderate intensity. Nor were there any major traumatic
events found during the follow-up period.

The severity of acute respiratory distress syndrome
rated with the APACHE II and the Lung Injury Score at the
start of intensive medical care also could not discriminate
significantly between the subgroups. This may have been
the expression of a ceiling effect, however. In comparison
to the patients in the study by Weinert et al. (30), our pa-
tients with acute respiratory distress syndrome seemed to
represent an extremely ill group. This was accompanied by
a longer treatment duration in the intensive care unit. The
number of days spent in the intensive care unit, again, was
significantly associated with PTSD diagnostic status. This
finding seems to need more attention in a prospective
study design.

The Process of Traumatization

Of course, possible traumatic factors contributing to the
pathogenesis of PTSD in patients with acute respiratory
distress syndrome can be discussed only tentatively from
a retrospective point of view. The initial phase of illness in
patients with acute respiratory distress syndrome is char-
acterized by acute respiratory distress with an immediate
threat of death by suffocation, initiating extreme organis-
mal stress reactions (32). High doses of exogenous cate-
cholamines are often needed to support circulatory sys-
tem functions. This may contribute to a further escalation
of physiological stress reactions.

Besides the continuous mechanical ventilation of the
patient, note that the initial and middle phases of treat-
ment in an intensive care unit require deep analgesic se-
dation. All of our patients with acute respiratory distress
syndrome had Ramsey Sedation Scores corresponding to
a condition of general anesthesia (3). This makes subjec-
tive experiences of traumatic events improbable, but they
cannot be ruled out definitively (33).

In our view, weaning from mechanical ventilation rep-
resents a decisive phase for the subjective perception of
trauma in patients with acute respiratory distress syn-
drome. The patient must be at least partially awake and
cooperative during this process (34). This means that a
certain degree of consciousness appears unavoidable
during a stressful stage of treatment of acute respiratory
distress syndrome. Besides pharmacology-related with-
drawal syndromes (not registered, however, in our study),
which can contribute to deliria and conditions of massive
anxiety, the main experience for the patient with acute
respiratory distress is the threatened respiration without
further mechanical support, or a feeling of suffocation.
This destructive experience is potentiated by the contin-
ued limited ability to communicate and the lack of possi-
bilities to flee.
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A close association between anxiety disorders, espe-
cially panic disorder, and comorbid respiratory disorders
is being discussed widely (35, 36). There are indications for
a specific association between panic disorder and a his-
tory of traumatic experiences of suffocation (37). Accord-
ing to Klein’s prominent hypothesis (38), panic disorder
may be related to a false suffocation alarm due to an ab-
normally sensitive reactivity of the medullary chemore-
ceptor system to increasing arterial carbon dioxide. This
corresponds exactly to the real pathophysiological condi-
tions during acute respiratory distress syndrome. So far,
there are only a few observations about an association be-
tween respiratory dysfunction and PTSD (39, 40, 41). This
relationship appears to be much more evident in patients
with acute respiratory distress syndrome, since the often
prolonged duration of this condition is an extreme threat
to respiration.

Limitations of the Study

Our study has been conducted retrospectively. The pe-
riod of observation covers many years since the patients
had received intensive care treatment originally. The fol-
low-up rate was only 58%, and a recall bias might also have
significantly lowered the reporting of any psychiatric
symptoms before and after acute respiratory distress syn-
drome. Our patient group was not randomly selected and,
in addition, involved a patient population that already
showed signs of increased posttraumatic stress reaction in
a previous study. The observed actual rate of PTSD can be
seen only in relative terms. The same caution should be
exercised in the interpretation of any possible risk vari-
ables. In a retrospective analysis, any observed correlation
could be considered of hypothetical importance, only re-
quiring further validation in a controlled prospective
study.

Nevertheless, in conclusion, long-term survivors of
acute respiratory distress syndrome seem to face a major
risk of PTSD and impairments in health-related quality of
life.
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