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Introduction: Posttraumatic stress disorder (PTSD) in relatives of intensive care unit (ICU) patients has not been
fully described. We studied potential relationships between PTSD and specific patients' conditions and relatives'
psychologic characteristics.
Methods: This is a prospective study of family caregivers of ICU patients. Patients' clinical and physiologic vari-

ables were recorded. At admission (time I), family caregivers' sociodemographic and psychologic variables
were assessed, using specific questionnaires. Reassessment occurred at 2 to 4 days (time II) and 60 days (time III).
Results:Of 105 enrolled caregivers, 83 completed follow-up. Theyweremainly female adults andfirst-degree rel-
atives. Caregiver's baseline anxiety and depression symptoms were observed in 30.4% and 17.4%, respectively.
Higher levels associated positively with PTSD symptoms (PS). At time III, 22.89% of caregivers met criteria for
PTSD, similar to Chilean general population after the 2010's massive earthquake. Patient's mean age was 59.90 ±
17.4 years; Acute Physiology and Chronic Health Evaluation II score, 17.84 ± 7.13; 50% were on mechanical venti-
lation (MV); and average ICU stay, 9.40±9.82 days. Patient's age correlated directlywith PS (P=.017whenpatient
was onMV and length of stay N3 days). Acute Physiology and Chronic Health Evaluation II greater than 7 correlated
with PS (P= .043).
Conclusions: Close relatives of patients admitted to the ICU experience a high prevalence of PTSD during and after
hospitalization. Individual patient factors such as severity, age, and being on MV increase the occurrence of PTSD,
as well as sex and baseline anxiety levels of caregivers. Preventative measures could be devised for this particular
high-risk population.

© 2015 Elsevier Inc. All rights reserved.
1. Introduction

Hospitalization in the intensive care unit (ICU) is one of the most
stressful situations both for the patient and the family [1-4]. A multidi-
mensional crisis may arise not just due to the critical illness itself but
also because of many other factors related to the ICU. The environment
is unfamiliar, patients undergo complex interventions, and the overall
care is different and intense [5,6]. At the same time, issues such as
pain, fear, sleep deprivation, noise, and a disrupted light-dark cycle facil-
itate the emergence of stress symptoms [7-10]. All of those factors may
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contribute to the development or exacerbation of psychologic distress.
Accordingly, a substantial proportion of patients who survive a critical
illness will develop adverse psychosocial outcomes as a consequence
of the experiences underwent during the ICU stay [11].

In addition, the patient's family is immersed in a psychologic and
emotionally vulnerable condition [12-14]. Relatives may exhibit high
levels of distress that persist throughout the patient's entire hospitaliza-
tion, suffering even more symptoms than patients [15]. Studies have
identified some particular characteristics among family members,
which are associated with increased symptoms of anxiety, depression,
and posttraumatic stress disorder (PTSD) [16-18]. A large Europeanpro-
spective multicenter study of relatives of ICU patients reported that
more than two thirds of them presented symptoms of anxiety or de-
pression during the first days of admission, irrespective of the patients'
clinical outcome [19]. This could affect the relatives' ability to fully en-
gage in providing responsible care to the patient when needed after
hospital discharge. This could also impede the recovery of patients' nor-
mal relationships as they return to society [20].

Knowledge of what relatives find stressful about having a family
member in the ICU and what methods they use to handle the stress is
essential for providing specific support and for planning effective coping
symptoms in close relatives of intensive care unit patients: Prevalence
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Table 1
General data of study subjects

A. Patients demographic and clinical data

Variable Total (n = 74)

Age 59.90 ± 17.40
Sex (%)
Female 37 (50)
Male 37 (50)

APACHE II 17.84 ± 7.13
LOS (d) 9.40 ± 9.82
Type of ICU (%)
Medical 39 (52.70)
Surgical 35 (47.30)

MV (%) 50 (72.97)
Vasopressors (%) 32 (43.24)
Sedatives use (%) 41 (55.41)
Diagnosis (%)
Respiratory 21 (28.38)
Abdominal 20 (27.03)
Cardiovascular 9 (12.16)
Neurologic 16 (21.62)
Renal 3 (4.05)
Trauma 2 (2.70)
Other 3 (4.05)

Comorbidities (%)
0 7 (9.46)
1 15 (20.27)
2 9 (12.16)
N3 43 (58.11)

DNR directive (%) 10 (14.49)
Outcome (%)
Alive 36 (73.47)
Dead 13 (26.53)

B. Relatives' demographic and social data
Variable Total (n = 51)
Age 47.04 ± 15.13
Sex (%)
Female 35 (68.63)
Male 16 (31.37)

Kinship (%)
Son 21 (41.18)
Spouse 13 (25.49)
Other (close family) 12 (23.53)
Other (extended family) 3 (5.88)
Other 2 (3.92)

School education (%)
Complete high school 25 (49.01)
Complete secondary school 12 (23.53)
Incomplete high school 9 (15.69)
Incomplete primary and secondary school 6 (11.76)

Religion (%)
Catholic 45 (88.24)
Protestant 5 (9.80)
Other 1 (1.96)
None 0 (0.00)

DNR indicates do not resuscitate.
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strategies [21,22]. Early case identification and prompt intervention
could prevent the full development of PTSD [23-25]. The aims of our
study were as follows: first, to ascertain the prevalence of PTSD in
close relatives of patients admitted to an ICU; second, to study the po-
tential association of PTSD with specific patients' medical conditions;
and third, to study the potential association of PTSD with relatives'
own psychologic characteristics.

2. Methods

This was a descriptive and prospective observational study of family
caregivers of patients admitted into a medical-surgical ICU in a univer-
sity hospital at an academic tertiary center. The study was approved
by the institutional review board and the ethical committees of the
School of Medicine and the School of Psychology of the Pontificia
Universidad Católica de Chile. An informed consent was signed by
every patient's close relative. Caregivers of patients whowere expected
to remain in the ICU for more than 48 hours were included in the study.
At admission and during an ICU stay, the patients' clinical and physio-
logic variables were measured as usual per the standard ICU practices.
This included Acute Physiology and Chronic Health Evaluation
(APACHE) II score, the need formechanical ventilation (MV), and length
of stay (LOS). In addition, caregiver's demographic variables, education-
al level, and socioeconomic status were measured. A clinical psycholo-
gist approached relatives to assess directly their psychologic status
and to administer specific questionnaires in person (see below).

Study timepointswere set as follows: time I (b24 hours after the pa-
tient was admitted to the ICU), time II (2-4 days after the patient was
admitted to the ICU), and time III (2 months after time I). At time I
and time II, the evaluation was applied personally to the caregivers
while the patients were in the ICU. At time III, participant caregivers
were contacted and interviewed by telephone.

2.1. Instruments

Most variables were evaluated by self-administered questionnaires
applied through interviews. Validated scales and subscales were used,
as well as ad hoc questions for sociodemographic variables. For
caregiver's psychologic variables, basal psychopathological conditions
were evaluated by self-report and specific questionnaires. For anxiety,
the State Trait Anxiety Symptoms questionnaire was used [26]. For de-
pressive symptoms during the previous month, the Short Form of the
Composite International Diagnostic Interview scale was used. For the
assessment of PTSD symptoms (PS), the Posttraumatic Stress Disorder
Checklist, version S (PCLS), focused on a specific stressful experience,
was used [27,28]. The PCLS evaluates intrusive, avoidant, and arousal
symptoms. Substantial PS can be determined by an algorithmconsistent
with PTSD diagnostic criteria according to the Diagnostic and Statistical
Manual of Mental Disorders[29].

2.2. Statistical analysis

Continuous variableswere analyzed using t test. Categorical variables
were analyzed using χ2 or Fisher exact test as required. Logistic regres-
sion was performed to evaluate and assess the variables significantly
linked to the probability of PTSD. Multivariate regressionwas performed
to assess the determinants of the PCLS score. Fractional polynomials
analysis was also performed to preserve the continuous nature of the
predictor variables when most, or all, of the relationships are nonlinear,
as in this study [30]. A P value less than 5%was considered as significant.

To evaluate the interaction between the days spent in the ICU and
the levels of trait stress in caregivers, a multigroup analysis was used.
We split the sample into those relatives who presented low levels of
trait stress at patient admission (≤2.1, which represents the median
observed on the scale) and those who presented high levels of trait
stress (N2.1).
Please cite this article as: Andresen M, et al, Posttraumatic stress disorder
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3. Results

One hundred fifteen family caregivers of patients admitted to the ICU
were enrolled. Complete follow-up was possible with 83 of them. Pa-
tients' data are shown in Table 1A, and relatives' data are shown in
Table 1B. As demonstrated, most caregivers in the sample were adults,
predominantly female, first-degree relatives, well educated, and Catholic.

3.1. Posttraumatic stress disorder

Overall, at 2 months after hospitalization (time III) 22.89% of the
family caregivers met the criteria for PTSD (19/83), according to the
PCL-S score [28].

Age presented a positive trend with PCLS score. Although it did not
reach statistical significance in the whole group (P = .056), it shows
some interesting details. We observed a progressive increase in the
symptoms in close relatives of intensive care unit patients: Prevalence
6/j.jcrc.2015.06.009
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PCLS score in the relative as the patient's age increases, up to 62 years
old. However, for older patients, it does not happen (Fig. 1A). Age also
showed a positive association with PCLS when the patient/relative
was on MV (P= .017) and becamemore significant when the patient's
stay in the ICU was more than 3 days (P = .01).

Patient's severity of illness, as measured by APACHE II, showed a di-
rect and significant relationship with PS at time III, when the APACHE II
scorewas greater than 7 (P=.043) (Fig. 1B). This relationship is nonlin-
ear because it was direct up to a score of 20 butflattened out afterwards.
Mortality rate was not associated with the PTSD score: P = .332.

Overall, a higher ICU LOS was significantly associated with the PCLS
score (P = .046). Thus, of the relatives of patients who were hospital-
ized for 4 days or less, 20.8% of them had PS at 2 months (10/48). In
the case of those hospitalized for 8 days ormore in the ICU, 28%present-
ed PS (7/25). Length of stay also modulates the probability of relatives
presenting PS and affects the PCLS score, in associationwith the baseline
anxiety trait (see below).

Sex also influences the stress of having a relative hospitalized in the
ICU. Being a female caregiver was directly associated with the PCLS
score (P= .013). On the other hand, educational level was inversely as-
sociated with the PCLS score (P = .02). There was no association be-
tween survival and the PTSD score (P = .332).
3.2. Anxiety, depression, and stress

At patient admission (time I), the caregiver's baseline anxiety and
depression symptoms were observed in 30.4% and 17.4%, respectively.
Relatives with higher levels of anxiety and a greater number of symp-
toms of depression tended to develop more PS. Of relatives with low
stress levels, only 9.7% (3/31) showed symptoms of PTSD at time III.
Of relatives with high levels of stress, PS increased to 41% (7/17) at
time III (P b .001).
3.3. Interaction between anxiety, LOS, and PCLS

Length of stay influenced those caregivers who presented at time I
with low anxiety in a different manner to those who presented with
high anxiety. Relativeswith baseline low anxiety at time I (low Reduced
form of the State-Trait Anxiety Inventory score) displayed an increased
number of PCLS symptoms the longer the stay in the ICU. However, rel-
atives presenting at time I with important anxiety symptoms (high
STAI-R score) tended to maintain their level of stress at similar levels
throughout the whole ICU LOS and at 2 months (time III) (Fig. 2).

Moreover, for patients whose LOSwas 2 days ormore in the ICU and
were on MV, baseline caregiver anxiety was significantly associated
with PTSD (P = .032) and the PCLS score (P = .028).
Fig. 1. A, The PCLS score according to age. B, The PCLS
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4. Discussion

Our study showed that close relatives of ICU patients, involved in
their care while in the ICU and after discharge, experience a high prev-
alence of symptoms of PTSD during and after the hospitalization.

Literature has reported a prevalence of PTSD in 14% of family mem-
bers 6 months after a loved one's death in the ICU [31]. The proportion
of cases of PTSD in the present report (23%) resembleswhatwas report-
ed in Chilean general population who lived by the epicenter area, after
the 2010's magnitude-8.8 Richter earthquake. Governmental and inde-
pendent surveys found that 3 months after the earthquake, the preva-
lence of PTSD was between 7.0% and 11.1% nationwide, but in the
most affected area, it reached up to 22.0% to 23.9% [32]. Considering
these facts, to our opinion, our results show that to have a critically ill
relative hospitalized in the ICU equals the experience of enduring and
surviving an earthquake, at least from a psychologic perspective.

Regarding patients' individual factors, the progressive increase in
the PCLS score in the relative as the patient's age increases up to 62
years old is very interesting to us. We speculate that this can be ex-
plained by the fact that older patients are naturally more prone to die
and this life fact dampens the optimistic hope of recovery of the loved
one from a relative's perspective. This demographic fact, perhaps, ex-
plains why we observed no increase in relatives' PCLS symptoms de-
spite the older the age of the patient. Kross et al [33] did find a
significant association between patient age and PS, with families of
older patients reporting fewer symptoms.

To our knowledge, the development of PS has not necessarily been
related to the severity of the disease [19,34]. Interestingly, in our series,
it was associated only when the APACHE II score was greater than 7 (P=
.043). On the other hand, this relationship is nonlinear because, as de-
scribed, it is direct up to a certain level of APACHE II (20 in our series)
butflattens out afterwards. This is probably due to the fact that after a cer-
tain level of severity, almost all patients are under MV and at risk for de-
veloping PTSD [20]. This fact, from the relative's perspective, probably
represents a steady state where the patient is so seriously ill that it
will not induce a significant increase in the stress symptoms thereafter.
Moreover, severity of illness is also an influencing factor. Thus, in the
case of less seriously ill patients, the probability of the relatives develop-
ing symptoms of PTSD increaseswith each day of hospitalization, which
can be explained by the fact that people do still expect that the patient
condition will allow a quicker discharge to a step-down unit. However,
if the ICU stay continues to prolong and the days go by and the discharge
does not happen, a natural and progressive rise in concern and fear will
arise. In the other hand, the opposite happens to the relatives of patients
who aremore seriously illwhen hospitalized or get progressively sicker.
In these cases, the probability of relatives developing PTSD decreases
with the number of days of hospitalization, as, in general, a seriously
ill patient is expected to have a less favorable outcome. This reinforces
score according to severity of illness (APACHE II).

symptoms in close relatives of intensive care unit patients: Prevalence
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ain findings of our study

1. From a psychologic perspective, to have a critically ill relative hospitalized in the
ICU equals the experience of enduring and surviving an earthquake.

2. Patient's age influences the risk of having PTSD in relatives up to a certain age.
After that, the natural risk of death dampens the optimistic hope of recovery of
the loved one and the risk for PTSD lowers.

3. PS have a nonlinear relationship with the severity of the disease. It seems to
increase up to a certain level of severity but flattens out afterwards.

4. Survival has no significant relationship with relatives' PTSD risk.
5. Higher educational level seems to inversely correlate with PTSD, in general, due
to a more objective approach to the ICU experience in terms of expectations,
stress management, and outcome.

6. Relatives' psychologic aspects (anxiety and depression) present during the
month before the patient's hospitalization are determinant for symptoms of
PTSD after the ICU experience
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the obligation to provide responsible relatives with updated, adequate,
and honest information regarding patients' clinical condition, eventual
complications, and possible outcomes, whatever those may be [35,36].

We did not find a significant association between patient outcome
and PTSD score in relatives, reflecting the impact that the critical condi-
tion itself imposes to close relatives of critically ill patients, alongside to
an eventual death. We speculate that the burden of the death of this
kind of patients, dreadful as it always is, has been—to a certain
extent—lessened by the recurrent sequence of derangements and im-
provements that frequently occur in the ICU. Thus, subsequent preva-
lence of PTSD after 2 months lies more on the continuum of the ICU
experience than on the specific event of death. Both family members
of ICU survivors and nonsurvivors continued to be at high risk for devel-
oping symptoms of PTSD, anxiety, and depression, so the ICU itself
works as a powerful stressor.

Regarding the relatives characteristics, we found that a higher edu-
cational level was inversely related with PCLS score, an association
that had not been clearly described before. We think that this may be
explained by the observation that higher formal education associates
to greater knowledge of health-related issues [37] and, hence, a higher
understanding of the objective health condition of their hospitalized
relative. As a consequence, those relatives may display—in general—a
more objective and rational approach to the ICU experience in terms
of expectations, stress, disease outcome, and others and modulate
their stress response.

In our study, a female caregiver was significantly associatedwith the
PCLS score as previously reported for PTSD [18,38].

We also found that caregivers' psychologic aspects (anxiety and de-
pression) present during the month before the patient's hospitalization
are determinant for symptoms of PTSD at 2 months. Psychologic vari-
ables have been positively associated with the development of PS
[38,39] and even considered to be predictors, as the anxiety score [1].
According to a study of psychiatric prevalence disorders in Chile, the
predisposition to develop anxiety symptoms throughout life is approx-
imately 16.2% [40], clearly less than our findings of 30.4%. That could be
explained by the great emotional distress experienced at admission. Re-
garding depressive symptoms in caregivers, the percentage is similar to
the population in our study, 17.2% according to the 2010 National
Health Survey [41]. In addition, psychologic characteristics and cultural
aspects of each population should be taken into account; this probably
partially explains the differences in PTSD prevalence between countries
[17-19,31].
Fig. 2. Relationship between PCLS score and LOS in the ICU, according to baseline
anxiety symptoms.
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Interestingly, a prehospitalization psychologic factor in the relative
(the trait anxiety), as ameasure of the stress load the relative brings, in-
teracts with an important medical variable of the patients, namely, the
LOS. We observed that the independent effect observed from the LOS
days in the ICU is not constant for all levels of trait stress. As shown, rel-
atives who have higher levels of trait stress tend to present constant
high levels of posttraumatic stress even when patients stay only a few
days in the ICU. However, relatives who present lower levels of trait
stress at baseline tend to present lower levels of posttraumatic stress
when their relatives stay fewer days in the ICU, but they increase steadi-
ly when the patient is hospitalized for longer. This interaction is very
pertinent, as an increase in the number of days of hospitalization only
increases the probability of relatives with lower levels of trait anxiety
developing PTSD. As this latter group is at high risk for developing
PTSD, it could be important to identify symptoms as early as at the
patient's admission and to provide targeted, preventative interventions
[42]. As mentioned, for those with higher levels of trait anxiety, the
probability does not change with the patient's ICU LOS, which probably
means that they came stress primed to the ICU. For a list of all our main
findings, refer to Table 2.

There are some important limitations in our study. It was a single-
center studywith a short follow-up of 2months. More research is need-
ed to unveil the possible appearance of PS during a more extended pe-
riod. Second, we relied on checklist scales to measure symptoms of
anxiety, depression, and PTSD. These scales maybe less sensitive than
a structured clinical interview for assessing symptoms in family mem-
bers [43].

In summary, PTSD, anxiety, and depression are frequently experi-
enced by the relatives of patients in critical care. The way a relative
copes with a loved one's condition is importantly determined by the
personal emotional background that he or she brings, their sex, and ed-
ucational level as well as the severity of the patient's illness and LOS.
These elements enable us to identify people at increased risk for PTSD
and to intervene and provide preventative measures to help relatives
endure an ICU experience with more ease and comfort and for it to be
a less traumatic ordeal.
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