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Abstract 

Purpose:  Intensive care unit (ICU) hospitalization is challenging for the family members of the patients. Most family 
members report some level of anxiety and depression, sometimes even resulting in post-traumatic stress disorder (PTSD). 
An association has been reported between lack of information and PTSD. This study had three aims: to quantify the psy‑
chological burden of family members of critically ill patients, to explore whether a website with specific information could 
reduce PTSD symptoms, and to ascertain whether a website with information about intensive care would be used.

Method:  A multicenter double-blind, randomized, placebo-controlled trial was carried out in Austria and Switzerland.

Results:  In total, 89 members of families of critically ill patients (mean age 47.3 ± 12.9 years, female n = 59, 66.3%) 
were included in the study. 46 relatives were allocated to the intervention website and 43 to the control website. 
Baseline Impact of Event Scale (IES) score was 27.5 ± 12.7. Overall, 50% showed clinically relevant PTSD symptoms 
at baseline. Mean IES score for the primary endpoint (~ 30 days after inclusion, T1) was 24 ± 15.8 (intervention 
23.9 ± 17.9 vs. control 24.1 ± 13.5, p = 0.892). Hospital Anxiety and Depression Scale (HADS - Deutsch (D)) score at T1 
was 12.2 ± 6.1 (min. 3, max. 31) and did not differ between groups. Use of the website differed between the groups 
(intervention min. 1, max. 14 vs. min. 1, max. 3; total 1386 “clicks” on the website, intervention 1021 vs. control 365). 
Recruitment was prematurely stopped in February 2020 due to coronavirus disease 2019 (COVID-19).

Conclusion:  Family members of critically ill patients often have significant PTSD symptoms and online information 
on critical illness did not result in reduced PTSD symptoms.
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Online
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Introduction
Intensive care unit (ICU) hospitalization of critically ill 
patients is particularly challenging for their family mem-
bers. The families experience anxiety, depressive feelings, 
poor sleep, and symptoms of acute stress and post-trau-
matic stress disorder (PTSD) [1–3]. Twenty to sixty per-
cent of family members subsequently experience adverse 
mental health outcomes [4, 5]. However, the presence of 
family is important for patients, either in person or via 
virtual contact [6, 7]. This contact is equally vital for the 
family members themselves, as it enables them to cope 
with the difficult situation [8]. Family members need 
ongoing, clear, and consistent information and commu-
nication about their significant other’s condition [9, 10]. 
Information and communication are important in deter-
mining their ability to cope. An association has also been 
reported between lack of information and symptoms of 
PTSD [11].

Lautrette et  al. showed that combining a proactive 
end-of-life conference with a brochure reduced PTSD 
symptoms by 30% [12]. Mistraletti et al. studied use of an 
online website with a brochure and found that the inter-
vention was associated with a significantly lower inci-
dence of PTSD symptoms [13]. However, these additional 
tools are rarely implemented in the ICU setting [14]. 
Tabah et al. showed that only 67% (n = 64) of all Austral-
ian and New Zealand ICUs offer information booklets 
[14]. Such tools must fulfil some essential criteria: simple, 
appropriately translated information in language accessi-
ble to lay persons [15], options for feedback and interac-
tion, and instructions for use.

Face-to-face communication with healthcare profes-
sionals often suffers from the lack of time for deep con-
versations and restrictions on visits. The increasing 
digitization and mobility of society combine to reinforce 
the importance of tools such as brochures, websites, 
apps, and virtual communication in the ICU and after 
discharge [14, 16].

Little research has studied whether or how often family 
members use supplementary tools in addition to face-to-
face information and communication in a crisis. To date, 
few studies have investigated the use of these supplemen-
tary tools by family members in the ICU and their effects.

This study therefore has the following objectives: (1) to 
quantify the psychological burden of having a loved one 
in the ICU, (2) to explore whether a website with spe-
cific information could reduce PTSD symptoms, and (3) 
to ascertain whether a website with information about 
intensive care would be used by family members.

Methods
First, a pilot study was set up in the centers to measure the 
first baseline data on psychological symptoms in family 

members of critically ill patients (ICU families) in a pro-
spective multicenter study [17]. The current study is a 
multicenter double-blind, randomized, placebo-controlled 
trial (ICU Families Study) in Austria and Switzerland. This 
study was performed in four independent ICUs in Graz, 
Vienna, Innsbruck (Austria), and Bern (Switzerland). It was 
approved by the Medical University of Graz Ethics Com-
mittee (approval no: 27-317 ex 14/15), the Ethics Commit-
tee Vienna (approval no: 1910/2016), the Ethics Committee 
Innsbruck (approval no: 1025/2019), and the Swiss Ethics 
Committee in Bern (approval no: 2017-00318).

Setting
Two mixed ICUs (11 beds and 10 beds), one cardiology 
ICU (9 beds) and one gastroenterology and hepatology 
ICU (7 beds) in Austria and one mixed ICU (37 beds) in 
Switzerland participated in this study. Each of the ICUs 
was part of a university hospital. The data was collected 
from 2017 to 2020 by trained investigators (registered 
critical care nurses with > 10 years of professional experi-
ence, doctorate, master’s degree, or other special training 
or research experience) at each study site.

Participants
The study population comprised family members (relatives 
by blood or very close friends) of critically ill patients. Only 
one family member per patient was included in the study. 
This person was the patient’s primary support person and 
was invited by the investigators to take part in the study. 
The inclusion criteria were: minimum age of 18 years, pri-
mary residence in the same country as the study site, and 
expected duration of the related patient’s stay in the ICU 
of at least ≥ 72 h, as predicted by the intake ICU clinician 
(physician or critical care nurse). Exclusion criteria were: 
insufficient German language skills; impaired reading abil-
ity or vision; imminent death (i.e., the patient was expected 
to die within five days, as estimated by the independent 
treating ICU physician). Family members of dying patients 
were not to be subjected to additional stress.

Selection, recruitment, and procedure
Family members were invited to take part in the study on 
the day the critically ill patient was admitted to the ICU 

Take‑home message 

The results of this multicenter double-blind, randomized, placebo-
controlled trial (ICU-Families-Study) show that half of the family 
members of critically ill patients have severe symptoms of post-trau‑
matic stress disorder (PTSD). An informative website did not result in 
reduced PTSD symptoms.



and up to two days afterwards. The family members pro-
vided written informed consent. The baseline data (T0) 
were measured within two days of the patient’s admis-
sion to the ICU; the second time (T1) was 30 days after 
T0. The baseline data were collected using face-to-face 
interviews, and T1, T2 (90  days after admission), and 
T3 (365  days after admission) data were collected by 
telephone or by a paper-based questionnaire. The first 
participant was enrolled in September 2017. Recruit-
ment was prematurely stopped in February 2020, at the 
beginning of the coronavirus disease 2019 (COVID-19) 
pandemic, when visiting restrictions for family members 
were declared in Austria and Switzerland and funding 
resources ended.

Study measurements
Impact of event scale (IES)
The symptoms of PTSD were measured using the Impact 
of Event Scale (IES), per Lautrette et  al. [12, 18]. The 
IES is a screening tool for individuals who might benefit 
from more formal tests for symptoms of PTSD [19]. The 
score has 15 items that are assigned to either intrusion 
or avoidance during assessment. Each item is assessed 
on a scale of 0 to 5 points for individual statements. Total 
scores from 0 to 8 are interpreted as insignificant, scores 
from 9 to 26 indicate an event with an impact (individu-
als may be affected by symptoms of PTSD), scores from 
27 to 43 indicate a strong impact (individuals are certain 
to be affected by symptoms of PTSD), and scores from 44 
to 75 indicate serious effects that compromise the indi-
vidual’s ability to function. The present study used scores 
higher than 27 as clinically relevant. A score of 35 and 
above was the cut-off point for a possible diagnosis of 
PTSD. The German version in our study was translated 
by the study team and demonstrates good face validity 
[20]. The scale has been used in other studies of family 
members of critically ill patients [12, 21, 22].

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale (HADS-
Deutsch (D)) by Zigmond & Snaith [23] serves to 
record anxiety and depression in patients with physical 
illnesses or (possibly psychogenic) physical complaints. 
The screening scale, in the form of a self-assessment 
questionnaire, consists of two subscales, the HADS-
D/A (anxiety scale) and the HADS-D/D (depression 
scale). The scale consists of a total of 14 items. The val-
ues are interpreted as follows: 0–7 unremarkable, 8–10 
suspect, and > 10 conspicuous [23]. This scale has been 
successfully used in ICU settings [24, 25]. In the pre-
sent study we used the German version by Hans Huber 
Bern (1995/2003, order number 0306903).

Further background information (age, gender, living 
situation) was recorded from the family members.

Use of the website
The hope was that use of the website would lead to an 
improvement in the well-being of the family member. 
We recorded frequency and times of website use, as 
well as the specific content accessed. We assumed that 
frequent use of the website indicated that it met infor-
mation needs or provided some other benefits for the 
family members.

Interventions
The intervention was either an “intervention website” 
or a “control website” (placebo). Both websites had 
the same structure and were developed by the frame-
work Groovy on grails in the German language. Both 
contained basic information about the participating 
ICUs (i.e., contact address, description of the depart-
ment, visiting times, etc.). This information was already 
available prior to the study. The intervention website 
also included the following content (please see box 
below): chat with ICU experts, videos (e.g., about the 
ICU, hand hygiene, stress reduction measures), detailed 
descriptions of different ICU topics (e.g., monitoring, 
medication, processes), stories of critically ill patients 
and their families, information on stress and anxiety 
reduction, information for children with videos and a 
picture story, and a glossary.

Intervention website Control website (placebo)

Basic information (e.g., contact 
address, description of the 
department, visiting times, etc.)

Basic information (e.g., contact 
address, description of the depart‑
ment, visiting times, etc.)

Chat with ICU experts—super‑
vised by the study team in a 
multidisciplinary manner

Videos (e.g., about the ICU, hand 
hygiene, stress reduction 
measures)

Detailed descriptions of different 
ICU topics (e.g., monitoring, 
medication, processes)

Stories of critically ill patients and 
families, information on stress 
and anxiety reduction

Information for children with 
videos and a picture story

Glossary

The structure was the same for both websites, to avoid 
accidental unblinding, and all information was formu-
lated in lay language. The usability of the control (pla-
cebo) website was the same as that of the intervention 
website, but with less content.



The intervention website was developed using content 
from a cross-sectional survey of critically ill patients, 
nurses, and physicians (Hoffmann et  al. [26]). A second 
study by Hoffmann et al. tested the intervention website 
to determine usability, design, and content [27]. The web-
site was tested among lay people and experts according 
to the Think Aloud Method [28].

Outcomes
The primary outcome was IES score on day 30 (T1) in 
family members. We expected a reduction in symptoms 
of PTSD through targeted information management for 
relatives of patients in the ICU. As a secondary outcome, 
the following points were examined: anxiety and depres-
sion in family members of critically ill patients, use of 
an interactive information platform, and development 
of a German-language interactive information platform 
for family members of critically ill patients. Specifically, 
these are a reduction in the HADS-D score in the inter-
vention group vs. the control group and use of the inter-
vention website vs. the control website (user statistics).

Sample size
Based on a previous study by Lautrette et al. [12], symp-
toms of PTSD (as measured by the IES) were expected to 
improve by 30% as a result of the intervention. Assum-
ing a group difference in the IES score of 12 at day 30 
(T1) and common standard deviation of ± 18, a two-
sided t-test with a Type I error of 0.05 requires n = 49 per 
group to achieve a power of 90%. Considering a drop-out 
of approximately 10%, a total of 110 family members of 
110 critically ill patients needed to be included in the 
study (55 family members per group).

Randomization
For group allocation, the interactive web response sys-
tem “Randomizer” (www.​rando​mizer.​at) was used. Ran-
domization was carried out in a 1:1 ratio, stratified by 
center and gender using a minimization algorithm with 
preferred treatment probability of 0.9. The randomiza-
tion was carried out by trained investigators directly 
after inclusion in the study.

Blinding
This was a double-blinded study. Neither the investi-
gators nor the study participants knew the assigned 
group of any participant. Before study start, an inde-
pendent programmer prepared access codes for either 
the intervention or the control website. The access 
codes were linked based on the blinding list generated 
via the randomization tool. Relatives were randomized 
after inclusion and given an envelope with the relevant 
access code. Each family member had access to only 

one website. Only the independent programmer and 
statistician responsible for the randomization tool had 
access to the blinding table.

Statistical methods
Continuous variables were summarized as means or 
median, standard deviation, minimum, and maxi-
mum, and categorical data as frequencies and relative 
frequencies.

To compare the IES score and the HADS-D between 
the intervention and control group at the different time 
points, linear mixed models including treatment, visit 
time (T0, T1, T2, T3), treatment-visit interaction, and 
gender as fixed effects were used. An unstructured 
covariance structure for the repeated measurements 
and site as a random effect was modelled. P-values for 
group differences and for changes over time within the 
groups were obtained via least square-means.

No imputation for missing values was performed. The 
analysis is based on the intention to treat principle. A 
p-value p < 0.05 indicates statistical significance. The 
analysis was carried out with SAS software version 9.4 
(SAS Institute, Cary, NC).

Data management
Data collection took place via the program ClinCase 
(https://​clinc​ase.​com/), based on the electronic Case 
Report Form, which lists all the data to be collected in 
chronological order. Excluded from this are identifying 
data such as name, date of birth, and address. This data 
is stored separately in the source data sheet. No data 
entered in ClinCase allows direct conclusions to be 
drawn about the study participants.

Results
In total, 89 family members of critically ill patients 
(female: n = 59, 66.3%) were included (mean age 47 ± 13 
years, range 19–75), mean patient age 58.5 ± 14.7, range 
20–81). Most relatives were spouses (n = 36, 40.4%) or 
children (n = 31, 34.8%) of the critically ill patient. Most 
patients were male (n = 62, 69.7%). At T1 follow-up there 
were 38 patients in the intervention group and 36 in the 
control group (see Fig. 1). Relative and patient character-
istics are presented in Table 1.

The study was stopped at the start of the COVID-
19 pandemic in 2020, due to the visiting ban in ICUs 
for family members and the withdrawal of funding 
resources. We randomized 89 relatives at T0: 46 fam-
ily members were allocated to the intervention website 
and 43 to the control website. At T1, we interviewed 74 
relatives (intervention 38, control 36); at T2; we inter-
viewed 59 (intervention 29, control 30); at T3, one year 
after study inclusion, we interviewed 48 family members 

http://www.randomizer.at
https://clincase.com/


(intervention 24, control 24). Median time for visit T1 
(day 30) was 37 days (25–92 days); for visit T2 (day 90), 
98 days (61–169 days); and for T3 (365 days), 376 days 
(329–444 days). A detailed description of the course of 
the study can be found in Fig. 1.

The baseline IES score was 27.5 ± 12.7, with 44 of 88 
(50%) family members showing clinically relevant symp-
toms of PTSD (IES score > 27) at baseline (T0). At 30 
days (the primary endpoint; T1), the mean IES score was 

Randomizations (n=101) 

(51 Intervention, 50 Control)

Randomized (n=89) 

Allocated to Intervention (n= 46)
- IES-Score measured (n=45)
- HADS-Score measured (n=44)

Baseline
(T0)

Participated in follow up (n= 38)
- IES-Score measured (n=36)
- HADS-Score measured (n=36)

Participated in follow up (n= 29)
- IES-Score measured (n=28)
- HADS-Score measured (n=29)

Participated in follow up (n= 24)
- IES-Score measured (n=24)
- HADS-Score measured (n=24)

Participated in follow up (n= 36)
- IES-Score measured (n=34)
- HADS-Score measured (n=35)

Participated in follow up (n= 30)
- IES-Score measured (n=30)
- HADS-Score measured (n=30)

Participated in follow up (n= 24)
- IES-Score measured (n=24)
- HADS-Score measured (n=24)

Day 30 (T1)

Day 365 (T3)

- n= 11 randomization errors
- n= 1 withdrawn

-n = 8 (2 decline, 3 loss to 
follow-up, 3 other)

-n = 6 (3 decline, 3 loss to 
follow-up)

-n = 5 (1 decline, 4 loss to 
follow-up)

-n = 6 (4 decline, 2 other)-n = 9 (3 decline, 4 loss to 
follow-up, 2 other)

-n = 7 (2 decline, 3 loss to 
follow-up, 2 other)

Day 90 (T2)

Allocated to Control (n= 43)
- IES-Score measured (n=43)
- HADS-Score measured (n=43)

Fig. 1  Flow-Chart



Table 1  Baseline characteristics of the study participants

T0: Baseline data, T1: 30 days, T2: 90 days, T3: 365 days

Relatives Description All (n, %) Control (n, %) Intervention (n, %)

Gender Male 30 (33.7%) 14 (32.6%) 16 (34.8%)

Female 59 (66.3%) 29 (67.4%) 30 (65.2%)

Site Site 1 58 (65.2%) 28 (65.1%) 30 (65.2%)

Site 2 13 (14.6%) 6 (14%) 7 (15.2%)

Site 3 6 (6.7%) 2 (4.7%) 4 (8.7%)

Site 4 12 (13.5%) 7 (16.3%) 5 (10.9%)

Education Secondary school/compulsory school 7 (7.9%) 7 (15.2%)

Completed apprenticeship/university 
entrance qualification

46 (51.7%) 26 (60.5%) 20 (43.5%)

College/University 34 (38.2%) 15 (34.9%) 19 (41.3%)

Other 2 (2.2%) 2 (4.7%)

Lives with the patient Yes 48 (53.9%) 25 (58.1%) 23 (50%)

No 41 (46.1%) 18 (41.9%) 23 (50%)

Relative has children under the age of 18 Yes 24 (27%) 13 (30.2%) 11 (23.9%)

No 65 (73%) 30 (69.8%) 35 (76.1%)

Relation to patient Spouse/Partner 36 (40.4%) 20 (46.5%) 16 (34.8%)

Child 31 (34.8%) 12 (27.9%) 19 (41.3%)

Parent 8 (9%) 3 (7%) 5 (10.9%)

Brother/Sister 9 (10.1%) 5 (11.6%) 4 (8.7%)

Other 5 (5.6%) 3 (7%) 2 (4.3%)

Lives in a city (> 50.000 residents) Yes 27 (30.3%) 13 (30.2%) 14 (30.4%)

No 62 (69.7%) 30 (69.8%) 32 (69.6%)

Working/Employed Yes 67 (75.3%) 28 (65.1%) 39 (84.8%)

No 22 (24.7%) 15 (34.9%) 7 (15.2%)

Part time 20 (29.9%) 7 (25%) 13 (33.3%)

Full time 47 (70.1%) 21 (75%) 26 (66.7%)

Was present at the event that led to the patient’s 
ICU admission

Yes 33 (37.1%) 14 (32.6%) 19 (41.3%)

No 56 (62.9%) 29 (67.4%) 27 (58.7%)

Patients

 Gender Male 62 (69.7%) 29 (67.4%) 33 (71.7%)

Female 27 (30.3%) 14 (32.6%) 13 (28.3%)

 Admission diagnosis Surgical 27 (30.3%) 14 (32.6%) 13 (28.3%)

Non surgical 62 (69.7%) 29 (67.4%) 33 (71.7%)

 Surgical

Elective 8 (29.6%) 4 (28.6%) 4 (30.8%)

Emergency 19 (70.4%) 10 (71.4%) 9 (69.2%)

 Mechanical ventilation Yes 85 (95.5%) 40 (93%) 45 (97.8%)

No 4 (4.5%) 3 (7%) 1 (2.2%)

 Vasopressors Yes 72 (80.9%) 31 (72.1%) 41 (89.1%)

No 17 (19.1%) 12 (27.9%) 5 (10.9%)

 Katz Activities of daily life (n, mean ± SD) T0 88 43, 4.2 (± 2.6) 45, 4.2 (± 2.6)

T1 52 26, 3.9 (± 2.5) 26, 3.2 (± 2.9)

T2 38 21, 4.4 (± 2.2) 17, 5.2 (± 2)

T3 31 16, 5.9 (± 0.3) 15, 5.6 (± 1.5)

 Karnofsky Index (n, mean ± SD) T0 89 43, 90.7 (± 17.6) 46, 86.5 (± 22.2)

T1 65 32, 39.4 (± 30) 33, 42.1 (± 32.7)

T2 45 22, 59.5 (± 28.2) 23, 55.2 (± 41.5)

T3 33 16, 78.8 (± 19.6) 17, 82.9 (± 32)



similar between groups (intervention 23.9 ± 17.9 vs. con-
trol 24.1 ± 13.5, p = 0.892).

IES scores did not differ between groups at day 90 
(T2) (intervention 17.6 ± 15.4 vs. control 19.1 ± 12.5, 
p = 0.814) or after one year (T3) (intervention 16.3 ± 15.9 
vs. control 17.0 ± 15.6, p = 0.824) (see Fig. 2).

At day 30 (T1), patient survival status was available 
for 72 critically ill patients. In total, 22 (30.6%) patients 
died before day 30 (n = 10 (37.8% in the control group 
and n = 12 (33.3%) in the intervention group). Signifi-
cant differences were observed for the family mem-
bers’ IES scores at T1 (patient deceased: 31.3 ± 16.7 vs. 
patient alive: 20.9 ± 14.5, p = 0.009) (see Fig. 2).

Baseline HADS-D score was 16.4 ± 6.6 (min 3, max. 
33). HADS-D score at T1 was 12.2 ± 6.1 (min. 3, max. 
31); at T2, 10.6 ± 6.3 (min. 3, max. 33); at T3, 9.5 ± 7.1 
(min. 3, max. 33). The HADS-D scores did not differ 
between groups (see Fig. 3).

In the whole cohort, significant reductions from 
baseline to follow-up were observed in IES at T2 and 
T3 and in HADS-D at T1–T3.

Women had significantly higher IES scores than men 
at T0 (30.8 ± 12.2 vs. 20.7 ± 11.2, p < 0.001) and at T1 
(27.4 ± 15.3 vs. 17.9 ± 15.2, p = 0.008). The scores for 
men and women were comparable at T2 (19.8 ± 13.3 vs. 
16 ± 14.9, p = 0.250) and T3 (18.8 ± 15.9 vs. 13.4 ± 14.9, 
p = 0.567).

At T0, women also had higher HADS-D scores 
(17.6 ± 6 vs. 13.8 ± 7.2, p = 0.008) than men. At T1 
(12.3 ± 5.2 vs. 12 ± 7.7, p = 0.552), T2 (10.7 ± 6.1 vs. 
10.5 ± 6.8), p = 0.849), and T3 (9.8 ± 7.2 vs. 9 ± 7), 
p = 0.583), HADS-D scores for women and men were 
comparable.

Family members who were present at the event that 
led to the respective patients’ ICU admissions had sig-
nificantly higher IES and HADS-D values at later time 
points (IES: T2 and T3; HADS-D: T2).

We recorded time, frequency, and content accessed 
on the website (login intervention mean 2.4 ± 2.6, min. 
1, max. 14, vs. control mean 1.5 ± 0.8, min. 1, max. 3; 
total 1386 “clicks” on the website pages, intervention 
1021 vs. control 365).

Discussion
This Austrian/Swiss multicenter double-blind, rand-
omized, placebo-controlled trial showed a substantial 
psychological burden on family members of patients in 
the ICU, both at ICU admission and even after one year. 
IES scores as well HADS-D scores were significantly 
higher among family members that were present at the 
event that led to the respective patients’ ICU admission. 
The connection to this phenomenon was already evident 
in the pilot study for this randomized controlled trial 
[17]. However, the intervention website did not lead to 
a significant improvement in the intervention over the 
control groups.

Our results are confirmed by other studies which have 
assessed the psychological burden of relatives in other 
countries [1, 3, 22]. The development of acute stress dis-
orders during ICU stays and the question of whether 
there are possible approaches for alleviating this burden 
remain open in most studies [22].

Other studies have shown that female gender is a risk 
factor for symptoms of PTSD [29]. In our study, women 
had significantly higher IES scores than men at T0 and at 
T1, but the scores for men and women were comparable 
at T2 and T3. This shows that women and men react dif-
ferently in similar situations. It may also imply a need for 

Fig. 2  Impact of Event Scale Score over time. T0: Baseline data, T1: 30 
days, T2: 90 days, T3: 365 days

Fig. 3  HADS Score over time. T0: Baseline data, T1: 30 days, T2: 90 
days, T3: 365 days



differential gender-based support in acute settings. This 
knowledge could be directly considered when caring for 
female family members.

Mistraletti et  al. studied an online website and a bro-
chure and found that the intervention was associated 
with a significantly lower incidence of PTSD symptoms 
[13]. Our intervention website was unable to reduce the 
psychological burden compared to a control website with 
less information. This may be because the sample was 
too small, because the intervention was inappropriate, 
or because of differing concepts in family-centered care, 
communication and information practices, or follow-up 
management [6]. Family members encounter varied ben-
eficial and hindering factors over the course of the ICU 
stay when dealing with information needs and psycho-
logical burdens [30–32].

Previous studies report on the immense information 
needs of family members [11, 33]. This is also shown by 
the results of our study. The intervention website was 
used three times as often as the control website. Paper-
based or online information services, which can be used 
regardless of staff availability, can help family members. 
Hofmann et  al. [27] recommended the use of a website 
based on evidence-based medical principles with easily 
understandable information about ICUs (including vid-
eos, information on hygiene, delirium, rehabilitation, and 
mental health). Such information should be specifically 
developed for family members and critically ill patients, 
enabling them to find relevant information both dur-
ing and after the ICU stay [33]. The advantage of online 
information lies in its easy access, the amount of infor-
mation that can be provided, the easy evaluation of the 
website, and the low cost. However, the exclusion of fam-
ily members with little affinity for modern information 
technology (IT) is a clear disadvantage.

All individuals bear a heavy burden during and after 
ICU admission. What can be done in the future? Bohart 
et al. concluded that clinical staff need to equip patients 
and family members to cope within the unit; staff also 
need to provide specific support that enables family 
members to fulfill their roles as advocates and support-
ers of the patient [33]. This requires active involvement, 
when desired by family members, communication, and 
information sharing. Available approaches emphasize 
the ways in which new media and social media can help 
people to cope with the stress [16]. Cherak et al. reported 
in a review that there are potential benefits for caregivers 
of the critically ill, but more robust and clinically relevant 
studies are required to identify effective social media 
strategies to use among caregivers for the critically ill [16].

A revised version (based on feedback of participants 
and our own critical revision) of the intervention web-
site can now be found at www.​inten​sivst​ation.​jetzt. The 

continuation of the project was supported by the scien-
tific societies (ÖGIAIN, DIVI, etc.) because of its useful-
ness for patients, family members, and ICU experts, and 
in 2022, a non-profit association was founded.

Limitations
This study has several limitations. First, the recruitment 
targets were not achieved (primary endpoint n = 74 
out of n = 98, 75.5%). The reasons for this were under-
funding of the study and the unanticipated visit bans 
caused by the COVID-19 pandemic. The study there-
fore had lower power than required. Second, despite 
several contact efforts by telephone and e-mail, some 
family members were lost to follow-up over the long 
study period of 365  days. As a result, interviews were 
conducted at different time points and were sometimes 
carried out later than planned. Third, in addition to the 
low number of family members, there was a larger pro-
portion of female participants. Furthermore, we used 
the original IES by Horowitz et  al. (1979) [18], which 
was also used in Lautrette’s study, and not the newer 
IES-R version [34]. The IES was originally used to esti-
mate symptoms after a traumatic event. Nevertheless, 
we used the IES only with face validity during the trau-
matic event related to the ICU hospitalization to better 
compare symptoms and monitor their progression dur-
ing and after the traumatic event. This should be taken 
into account when interpreting the results. Finally, only 
family members with a certain IT literacy could take 
part in the study. For the reasons mentioned above, it is 
not possible to generalize the results.

Conclusion
Our multicenter randomized interventional study 
showed that half of the family members of critically ill 
patients exhibited considerable psychological symp-
toms at ICU admission, and female relatives and those 
present at the critical event had a higher symptom 
burden. No difference in IES scores between interven-
tion and control groups was found in the course of the 
study. Long-term follow-up indicated that many family 
members have symptoms of PTSD up to one year later. 
Measurements to record psychological stress and to 
determine optimal support services for family members 
of critically ill patients seem warranted in ICU routine 
care. Further research is needed to determine ways to 
improve the difficult situation for relatives.

Author details
1 Research Unit for Safety and Sustainability in Healthcare, c/o Division of Plas‑
tic, Aesthetic and Reconstructive Surgery, Department of Surgery, Medical 
University of Graz, Graz, Austria. 2 Division of Endocrinology and Diabetology, 
Department of Internal Medicine, Medical University of Graz, Graz, Austria. 

http://www.intensivstation.jetzt


3 Executive Department for Quality and Risk Management, University Hospital 
of Graz, Graz, Austria. 4 Department of Intensive Care Medicine, University 
Hospital Bern, Inselspital, University of Bern, Bern, Switzerland. 5 Department 
of Public Health, Faculty of Medicine, Institute of Nursing Science, Univer‑
sity of Basel, Basel, Switzerland. 6 Institute for Medical Informatics, Statistics 
and Documentation, Medical University of Graz, Graz, Austria. 7 Department 
of Nursing Science and Gerontology, Institute of Nursing Science, UMIT 
TIROL – Private University of Health Sciences and Health Technology, Hall in 
Tyrol, Austria. 8 Division of Intensive Care and Emergency Medicine, Depart‑
ment of Internal Medicine, Medical University Innsbruck, Innsbruck, Austria. 
9 Department of Intensive Care, Vienna General Hospital, Vienna, Austria. 
10 Institute for Digital Media Education, University College of Teacher Educa‑
tion Styria, Graz, Austria. 11 Department of Cardiology, Medical University 
of Graz, Graz, Austria. 12 Intensive Care Unit, Department of Internal Medicine, 
Medical University of Graz, Graz, Austria. 

Acknowledgements
We would like to thank all participating family members, critically ill patients, 
and ICU experts. We would also like to thank the nursing staff and the ICU 
physicians in Austria and Switzerland, as well as Wilfred Druml and Andreas 
Valentin at the ÖGIAIN. Furthermore, we would like to thank Erwin Adrigan 
and Eva Melsheimer for their help in organizing the study. This work was 
part of Magdalena Hoffmann’s doctoral thesis. Last but not least, we thank 
ICUsteps (https://​icust​eps.​org/) for their help in creating the first topics for our 
website.

Author contributions
MH and KA designed the study. HB developed and maintained the study 
website. M-MJ, JCS, DL, NV, PH, AB, and PE recruited participants. RR analyzed 
data. MH, JCS, DL, NV, PH, AB, HB, PE, RR, AKH, GS, and TRP supported data 
interpretation. TP, GS, and KA supervised the project. MH and M-MJ wrote the 
letter and manuscript.

Funding
Open access funding provided by Medical University of Graz. Austrian Society 
of Internal Medicine and General Intensive Care Medicine and Emergency 
Medicine (ÖGIAIN).

Availability of data and materials
The data that support the findings of this study are available on request from 
the first author MH.

Declarations

Conflicts of interest
All authors declare that they have no competing interests.

Ethics approval
This study was approved by the Austrian Medical University of Graz Ethics 
Commission (27–317 ex 14/15).

Consent to participate
All participants gave their informed consent.

Consent for publication
All authors listed have given their consent to publication.

ICU families study group
Magdalena Hoffmann, Marie-Madlen Jeitziner, Regina Riedl, Gerhard Mueller, 
Andreas Peer, Adelbert Bachlechner, Patrik Heindl, Harald Burgsteiner, Joerg 
C. Schefold, Dirk von Lewinski, Philipp Eller, Thomas Pieber, Gerald Sendlhofer, 
Karin Amrein.

Open Access
 This article is licensed under a Creative Commons Attribution-NonCommer‑
cial 4.0 International License, which permits any non-commercial use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a 
link to the Creative Commons licence, and indicate if changes were made. The 
images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the 

material. If material is not included in the article’s Creative Commons licence 
and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​
ses/​by-​nc/4.​0/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Received: 9 May 2023   Accepted: 27 August 2023

References
	1.	 Lebel V, Charette S (2021) Nursing interventions to reduce stress in 

families of critical care patients: an integrative review. Crit Care Nurse 
41(1):32–44. https://​doi.​org/​10.​4037/​ccn20​21188

	2.	 Page P (2016) Critical illness trajectory for patients, families and nurses—a 
literature review. Nurs Crit Care 21(4):195–205. https://​doi.​org/​10.​1111/​
nicc.​12199

	3.	 Wintermann GB, Weidner K, Strauss B et al (2016) Predictors of posttrau‑
matic stress and quality of life in family members of chronically critically 
ill patients after intensive care. Ann Intensive Care 6(1):1–11. https://​doi.​
org/​10.​1186/​s13613-​016-​0174-0

	4.	 Azoulay E, Pochard F, Kentish-Barnes N et al (2005) Risk of post-traumatic 
stress symptoms in family members of intensive care unit patients. Am 
J Respir Crit Care Med 171(9):987–994. https://​doi.​org/​10.​1164/​rccm.​
200409-​1295OC

	5.	 Schmidt M, Azoulay E (2012) Having a loved one in the ICU: the forgotten 
family. Curr Opin Crit Care 18(5):540–547. https://​doi.​org/​10.​1097/​MCC.​
0b013​e3283​57f141

	6.	 Davidson JE, Aslakson RA, Long AC et al (2017) Guidelines for family-
centered care in the neonatal, pediatric, and adult ICU. Crit Care Med 
45(1):103–128. https://​doi.​org/​10.​1097/​CCM.​00000​00000​002169

	7.	 Rose L, Yu L, Casey J, Cook A et al (2021) Communication and virtual 
visiting for families of patients in intensive care during the COVID-19 
pandemic: a UK national survey. Ann Am Thorac Soc 18(10):1685–1692. 
https://​doi.​org/​10.​1513/​Annal​sATS.​202012-​1500OC

	8.	 Kynoch K, Chang A, Coyer F et al (2016) The effectiveness of interventions 
to meet family needs of critically ill patients in an adult intensive care 
unit: A systematic review update. JBI Database System Rev Implement 
Rep 14(3):181–234. https://​doi.​org/​10.​11124/​JBISR​IR-​2016-​2477

	9.	 Nelson JE, Puntillo KA, Pronovost PJ et al (2010) In their own words: 
Patients and families define high-quality palliative care in the intensive 
care unit. Crit Care Med 38(3):808–818. https://​doi.​org/​10.​1097/​ccm.​
0b013​e3181​c5887c

	10.	 Wong P, Liamputtong P, Koch S et al (2015) Families’ experiences of their 
interactions with staff in an Australian intensive care unit (ICU): a qualita‑
tive study. Intensive Crit Care Nurs 31(1):51–63. https://​doi.​org/​10.​1016/j.​
iccn.​2014.​06.​005.​20

	11.	 Wendlandt B, Ceppe A, Choudhury S et al (2019) Modifiable elements of 
ICU supportive care and communication are associated with surrogates’ 
PTSD symptoms. Intensive Care Med 45:619–626. https://​doi.​org/​10.​
1007/​s00134-​019-​05550-z

	12.	 Lautrette A, Darmon M, Megarbane B et al (2007) A communication 
strategy and brochure for relatives of patients dying in the ICU. N Engl J 
Med 356(5):469–478. https://​doi.​org/​10.​1056/​NEJMo​a0634​46

	13.	 Mistraletti G, Umbrello M, Mantovani ES et al (2017) A family informa‑
tion brochure and dedicated website to improve the ICU experience for 
patients’ relatives: an Italian multicenter before-and-after study. Intensive 
Care Med 43:69–79. https://​doi.​org/​10.​1007/​s00134-​016-​4592-0

	14.	 Tabah A, Ramanan M, Bailey RL et al (2022) Family visitation policies, 
facilities, and support in Australia and New Zealand intensive care units: a 
multicentre, registry-linked survey. Aust Crit Care 35(4):375–382. https://​
doi.​org/​10.​1016/j.​aucc.​2021.​06.​009

https://icusteps.org/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.4037/ccn2021188
https://doi.org/10.1111/nicc.12199
https://doi.org/10.1111/nicc.12199
https://doi.org/10.1186/s13613-016-0174-0
https://doi.org/10.1186/s13613-016-0174-0
https://doi.org/10.1164/rccm.200409-1295OC
https://doi.org/10.1164/rccm.200409-1295OC
https://doi.org/10.1097/MCC.0b013e328357f141
https://doi.org/10.1097/MCC.0b013e328357f141
https://doi.org/10.1097/CCM.0000000000002169
https://doi.org/10.1513/AnnalsATS.202012-1500OC
https://doi.org/10.11124/JBISRIR-2016-2477
https://doi.org/10.1097/ccm.0b013e3181c5887c
https://doi.org/10.1097/ccm.0b013e3181c5887c
https://doi.org/10.1016/j.iccn.2014.06.005.20
https://doi.org/10.1016/j.iccn.2014.06.005.20
https://doi.org/10.1007/s00134-019-05550-z
https://doi.org/10.1007/s00134-019-05550-z
https://doi.org/10.1056/NEJMoa063446
https://doi.org/10.1007/s00134-016-4592-0
https://doi.org/10.1016/j.aucc.2021.06.009
https://doi.org/10.1016/j.aucc.2021.06.009


	15.	 Cox CE, Jensen HI (2017) The unmet need of information access for family 
members of ICU patients. Intensive Care Med 43:240–242. https://​doi.​
org/​10.​1007/​s00134-​016-​4656-1

	16.	 Cherak SJ, Rosgen BK, Amarbayan M et al (2020) Impact of social media 
interventions and tools among informal caregivers of critically ill patients 
after patient admission to the intensive care unit: a scoping review. PLoS 
ONE 15(9):e0238803. https://​doi.​org/​10.​1371/​journ​al.​pone.​02388​03

	17.	 Hoffman M, Jeitziner MM, Riedl R et al (2020) Psychological symptoms 
in relatives of critically ill patients (ICU families): a prospective multi‑
center study. Intensive Care Med 46:1060–1062. https://​doi.​org/​10.​1007/​
s00134-​020-​05997-5

	18.	 Horowitz M, Wilner N, Alvarez W (1979) Impact of Event Scale: a measure 
of subjective stress. Psychosom Med 41(3):209–218. https://​doi.​org/​10.​
1097/​00006​842-​19790​5000-​00004

	19.	 Sundin EC, Horowitz MJ (2002) Impact of event scale: psychometric 
properties. Br J Psychiatry 180(3):205–209. https://​doi.​org/​10.​1192/​bjp.​
180.3.​205

	20.	 Tatsuoka MM, Cattell RB (1970) Linear equations for estimating a person’s 
occupational adjustment, based on information on occupational profiles. 
Br J Educ Psychol 40:324–334. https://​doi.​org/​10.​1111/j.​2044-​8279.​1970.​
tb021​38.x

	21.	 McKinley S, Aitken LM, Alison JA et al (2012) Sleep and other factors 
associated with mental health and psychological distress after intensive 
care for critical illness. Intensive Care Med 38:627–633. https://​doi.​org/​10.​
1007/​s00134-​012-​2477-4

	22.	 Zante B, Camenisch SA, Schefold JC (2020) Interventions in post-intensive 
care syndrome-family: a systematic literature review. Criti Care Med 
48(9):e835–e840. https://​doi.​org/​10.​1097/​CCM.​00000​00000​004450

	23.	 Zigmond AS, Snaith RP (1983) The hospital anxiety and depression scale. 
Acta Psychiatr Scand 67(6):361–370. https://​doi.​org/​10.​1111/j.​1600-​0447.​
1983.​tb097​16.x

	24.	 Köse I, Zincircioğlu Ç, Öztürk YK et al (2016) Factors affecting anxiety and 
depression symptoms in relatives of intensive care unit patients. J Inten‑
sive Care Med 31(9):611–617. https://​doi.​org/​10.​1177/​08850​66615​595791

	25.	 White DB, Angus DC, Schields AM (2018) A randomized trial of a family-
support intervention in intensive care units. N Engl J Med 378(25):2365–
2375. https://​doi.​org/​10.​1056/​NEJMo​a1802​637

	26.	 Hoffmann M, Holl AK, Burgsteiner H et al (2018) Prioritizing information 
topics for relatives of critically ill patients: Cross-sectional survey among 
intensive care unit relatives and professionals. Wien Klin Wochenschr 
130:645–652. https://​doi.​org/​10.​1007/​s00508-​018-​1377-1

	27.	 Hoffmann M, Taibinger M, Holl AK et al (2019) Online information for 
relatives of critically ill patients: pilot test of the usability of an ICU families 
website. Med Klin Intensivmed Notfmed 114:166–172. https://​doi.​org/​10.​
1007/​s00063-​018-​0467-1

	28.	 Jaspers MWM (2009) A comparison of usability methods for testing 
interactive health technologies: methodological aspects and empirical 
evidence. Int J Med Inform 78(5):340–353. https://​doi.​org/​10.​1016/j.​ijmed​
inf.​2008.​10.​002

	29.	 Lee RY, Engelberg RA, Curtis JR et al (2019) Novel risk factors for posttrau‑
matic stress disorder symptoms in family members of acute respiratory 
distress syndrome survivors. Crit Care Med 47(7):934–941. https://​doi.​org/​
10.​1097/​CCM.​00000​00000​003774

	30.	 Johnson CC, Suchyta MR, Darowski ES et al (2019) Psychological sequelae 
in family caregivers of critically iII intensive care unit patients. A system‑
atic review. Ann Am Thorac Soc 16(7):894–909. https://​doi.​org/​10.​1513/​
Annal​sATS.​201808-​540SR

	31.	 Al-Mutair AS, Plummer V, O’Brien A et al (2013) Family needs and involve‑
ment in the intensive care unit: a literature review. J Clin Nurs 22(13–
14):1805–1817. https://​doi.​org/​10.​1111/​jocn.​12065

	32.	 Bohart S, Lamprecht C, Andreasen AS et al (2023) Perspectives and 
wishes for patient and family centred care as expressed by adult intensive 
care survivors and family-members: a qualitative interview study. Inten‑
sive Crit Care Nurs 75:103346. https://​doi.​org/​10.​1016/j.​iccn.​2022.​103346

	33.	 Lewis SR, Pritchard MW, Schofield-Robinson OJ et al (2018) Information 
or education interventions for adult intensive care unit (ICU) patients and 
their carers. Cochrane Database Syst Rev 10(10):CD12471. https://​doi.​org/​
10.​1002/​14651​858.​CD012​471.​pub2

https://doi.org/10.1007/s00134-016-4656-1
https://doi.org/10.1007/s00134-016-4656-1
https://doi.org/10.1371/journal.pone.0238803
https://doi.org/10.1007/s00134-020-05997-5
https://doi.org/10.1007/s00134-020-05997-5
https://doi.org/10.1097/00006842-197905000-00004
https://doi.org/10.1097/00006842-197905000-00004
https://doi.org/10.1192/bjp.180.3.205
https://doi.org/10.1192/bjp.180.3.205
https://doi.org/10.1111/j.2044-8279.1970.tb02138.x
https://doi.org/10.1111/j.2044-8279.1970.tb02138.x
https://doi.org/10.1007/s00134-012-2477-4
https://doi.org/10.1007/s00134-012-2477-4
https://doi.org/10.1097/CCM.0000000000004450
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1177/0885066615595791
https://doi.org/10.1056/NEJMoa1802637
https://doi.org/10.1007/s00508-018-1377-1
https://doi.org/10.1007/s00063-018-0467-1
https://doi.org/10.1007/s00063-018-0467-1
https://doi.org/10.1016/j.ijmedinf.2008.10.002
https://doi.org/10.1016/j.ijmedinf.2008.10.002
https://doi.org/10.1097/CCM.0000000000003774
https://doi.org/10.1097/CCM.0000000000003774
https://doi.org/10.1513/AnnalsATS.201808-540SR
https://doi.org/10.1513/AnnalsATS.201808-540SR
https://doi.org/10.1111/jocn.12065
https://doi.org/10.1016/j.iccn.2022.103346
https://doi.org/10.1002/14651858.CD012471.pub2
https://doi.org/10.1002/14651858.CD012471.pub2

	Effects of an online information tool on post-traumatic stress disorder in relatives of intensive care unit patients: a multicenter double-blind, randomized, placebo-controlled trial (ICU-Families-Study)
	Abstract 
	Purpose: 
	Method: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Setting
	Participants
	Selection, recruitment, and procedure
	Study measurements
	Impact of event scale (IES)
	Hospital Anxiety and Depression Scale
	Use of the website
	Interventions


	Outcomes
	Sample size
	Randomization
	Blinding
	Statistical methods
	Data management

	Results
	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


