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Abstract 

Purpose: Long‑term mental outcomes in family members of coronavirus disease 2019 (COVID‑19) intensive care unit 
(ICU) survivors are unknown. Therefore, we assessed the prevalence of mental health symptoms, including associated 
risk factors, and quality of life (QoL) in family members of COVID‑19 ICU survivors 3 and 12 months post‑ICU.

Methods: A prospective multicentre cohort study in ICUs of ten Dutch hospitals, including adult family members of 
COVID‑19 ICU survivors admitted between March 1, and July 1, 2020. Symptom prevalence rates of anxiety, depres‑
sion (Hospital Anxiety and Depression Scale) and Post‑Traumatic Stress Disorder (Impact of Event Scale‑6), and QoL 
(Short Form‑12) before ICU admission (baseline), and after 3 and 12 months were measured. Additionally, associations 
between family and patient characteristics and mental health symptoms were calculated.

Results: A total of 166 out of 197 (84.3%) included family members completed the 12‑month follow‑up of whom 
46.1% and 38.3% had mental health symptoms 3 and 12 months post‑ICU, respectively; both higher compared to 
baseline (22.4%) (p < 0.001). The mental component summary score of the SF‑12 was lower at 12‑month follow‑up 
compared with baseline [mean difference mental component score: − 5.5 (95% confidence interval (CI) − 7.4 to 
− 3.6)]. Furthermore, 27.9% experienced work‑related problems. Symptoms of anxiety (odds ratio (OR) 9.23; 95% CI 
2.296–37.24; p = 0.002) and depression (OR 5.96; 95% CI 1.29–27.42; p = 0.02) prior to ICU admission were identified as 
risk factors for mental health symptoms after 12 months.

Conclusion: A considerable proportion of family members of COVID‑19 survivors reported mental health symptoms 
3 and 12 months after ICU admission, disrupting QoL and creating work‑related problems.
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Introduction

During an intensive care unit (ICU) admission, family 
members of critically ill patients may experience stressful 
and uncertain times, affecting their mental health, even 
on the long term, better known as the Post-Intensive 
Care Syndrome-Family (PICS-F) [1–3]. These long-term 
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mental impairments can result in a decreased quality of 
life (QoL) and a social and financial burden [4, 5].

The prevalence of long-term mental health symptoms 
in family members of coronavirus disease 2019 (COVID-
19) ICU survivors is unknown and may be different from 
the prevalence rate in family members of non-COVID-19 
ICU survivors given the circumstances of the pandemic 
[6, 7]. The outbreak setting during the first surge of criti-
cally ill patients, in which patients were isolated, and the 
inpatient visiting restrictions resulted in less personal 
contact and dehumanization of health care [8–10]. Addi-
tionally, family members had less contact with clinicians 
who were taking care for their loved ones, while well-per-
ceived communication and emotional support from clini-
cians are proven to be important to mitigate PICS-F in 
non-COVID-19 ICU survivors [7]. Furthermore, the lack 
of information about prognosis and long-term outcomes 
was often reported as a stressor by family members of 
COVID-19 ICU survivors [11, 12].

A better understanding is needed of the impact of a 
COVID-19 ICU admission on family members to provide 
adequate support during and after ICU stay [9]. There-
fore, the aim of this study was to measure the prevalence 
of mental health symptoms and QoL in family members 
of COVID-19 ICU survivors 3 and 12 months after ICU 
admission, and to explore risk factors associated with 
mental health symptoms.

Methods
Study design, setting and population
This was a prospective multicentre cohort study con-
ducted in ICUs of ten hospitals in the Netherlands (three 
university, four teaching and three non-teaching hospi-
tals; most participating ICUs were cohort ICUs for the 
treatment of COVID-19 patients only and since tempo-
rary ICUs were created, for instance in the recovery or 
the paediatric ICU, the exact number of ICUs cannot be 
reported). The study was approved by the local research 
ethics committee (CMO region Arnhem-Nijmegen, 
the Netherlands, number 2020-6878). For the recruit-
ment of family members, 254 COVID-19 ICU patient 
survivors, who were alive until hospital discharge, of an 
already established cohort as part of the MONITOR-IC 
study [13] were approached. These patients were admit-
ted during the first COVID-19 surge in the Nether-
lands between March 1, 2020 and July 1, 2020 and were 
enrolled as soon as possible after ICU discharge either 
before hospital discharge or shortly after. There was no 
prespecified time point when patients had to be enrolled, 
but all were included within the first weeks after hospital 
discharge. After inclusion, the patient was asked for the 
contact information of the family member most closely 
involved during the ICU admission, who was approached 

subsequently. We excluded survivors and family mem-
bers who were younger than 16  years. Informed con-
sent was obtained from all ICU survivors and family 
members.

Data collection
Family members received questionnaires at three time 
points: the first questionnaire regarding their perceived 
mental health before ICU admission (T0) immediately 
after inclusion and was therefore answered in retrospect, 
and the second (T1) and third (T2) questionnaire 3 and 
12  months after ICU admission, respectively. Question-
naires could be completed on paper or online, depend-
ing on the family members’ preference. Non-responders 
received two reminders for all questionnaires.

Outcome measures
Mental health outcomes were symptoms of anxiety, 
depression and post-traumatic stress disorder (PTSD). 
For symptoms of anxiety and depression, the Hospital 
Anxiety and Depression Scale (HADS) was used, consist-
ing of 14 questions with a 4-point Likert scale (0–3) [14]. 
The HADS has two 7-question subscales (HADS-Anxiety 
[HADS-A] and HADS-Depression [HADS-D]) and a cut-
off score of ≥ 8 on each subscale is regarded as indicative 
for the presence of symptoms of anxiety and depression, 
respectively.

For symptoms of PTSD, the abbreviated six-item ver-
sion of the Impact of Event-Revised (IES-R) was used, 
with a five-point Likert scale (0–4) [15]. The total score 
was divided by the number of questions resulting in a 
mean score with a cut-off value of ≥ 1.75 indicating pres-
ence of symptoms of PTSD [16].

QoL was evaluated using the 12-item Short Form 
Health Survey (SF-12), derived from the SF-36, provid-
ing a Physical Component Summary (PCS) and a Mental 
Component Summary (MCS) score [17]. Both summary 
scores range from 0 to 100 and a higher score indicates 
a better perceived QoL. Additionally, work-related prob-
lems as result of the ICU admission were assessed by the 
question: ‘Did your work situation change as a direct con-
sequence of the ICU admission of your relative?’ [18].

All questionnaires are validated in Dutch, recom-
mended [19] and numerously used in family members 

Take ‑ home message 

Family members of coronavirus disease 2019 (COVID‑19) intensive 
care unit (ICU) survivors frequently experience mental health symp‑
toms 3 and 12 months after ICU admission, disrupting quality of life 
and creating work‑related problems. ICU treatment for COVID‑19 
not only has long‑term consequences for ICU patients, but also for 
their families.
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of COVID-19 and non-COVID-19 ICU survivors [11, 
17, 20–22]. Demographics of the family members (e.g. 
age, education level and relation to the survivor) and 
ICU experiences (e.g. visiting allowance and the use of 
an ICU diary) were assessed as well. Additionally, fam-
ily members were asked if they experienced symptoms 
of COVID-19 during the ICU admission of their relative 
and if hospital or ICU admission was required for these 
symptoms. Demographics of the ICU survivors and ICU 
admission characteristics, i.e. severity of illness, length 
of ICU and hospital stay, were retrieved from the NICE 
(Dutch National Intensive Care Evaluation) registry and 
medical records [23].

Statistics
Continuous variables were presented as mean with 
standard deviation (SD) or median with first and third 
interquartile range (IQR), depending on their distribu-
tion. Categorical variables were presented as propor-
tions. Differences between the prevalence of symptoms at 
the different time points (T0, T1, T2) were tested using 
McNemar’s test, using the Yates correction for continu-
ity, and presented as proportion with 95% confidence 
intervals (CI). A dichotomous composite score for men-
tal health symptoms was calculated to determine the 
presence of mental health symptoms (anxiety, depression 
and/or PTSD, as defined above); if at least one symp-
tom of either anxiety, depression or PTSD was present, 
the composite score was positive. The change in mental 
symptom and QoL scores between baseline and follow-
up moments were presented as mean or median differ-
ences with 95% CI, using Hodges-Lehmann estimates for 
the 95% CI for the difference between medians, and were 
tested using the Wilcoxon signed-rank test for the HADS 
and IES-6 and the paired T test for the SF-12. A posi-
tive median difference for the HADS and IES-6 implies 
worsening of mental health, whereas a positive mean dif-
ference for the SF-12 PCS and MCS implies an improve-
ment in QoL.

Associations between potential risk factors, i.e. 
baseline characteristics of ICU survivors and family 
members, ICU admission characteristics and ICU experi-
ences, and the presence of mental health symptoms were 
analysed using logistic regression analysis and reported 
as crude odds ratios (ORs) in univariable regression and 
as adjusted ORs (aOR) in multivariable regression analy-
ses, both with 95% confidence intervals (CIs). Due to the 
sample size, not all independent variable could be tested 
in multivariable analysis and therefore only factors with a 
p value < 0.20 in the univariable analysis were included in 
the multivariable regression analysis [24].

Only family members who completed the baseline and 
12-month follow-up questionnaire were included in the 

analyses. Missing data in the HADS and SF-12 ques-
tionnaires were imputed using a subject’s means score 
if at least half of the items were answered (the half-rule). 
Missing data in the IES-6 were replaced with the mean 
score if only one of the six answers was missing [25, 26]. 
All statistical tests were two-sided and statistical signifi-
cance was defined as a p value < 0.05. Data were analysed 
using IBM SPSS version 25 (Chicago, IL, USA).

Results
Baseline characteristics
In total, 197 family members consented (77.6% of 254 
eligible survivors and family members), of whom 166 
(84.3%) completed both the baseline and 12-month fol-
low-up questionnaire and were therefore included in the 
analyses (Fig.  1). Of those, 153 (92.2%) completed the 
3-month follow-up questionnaire.

Family members had a mean age of 57.8  years (SD 
11.4) and were mostly female (Table  1). ICU survivors 
had a mean age of 61.1  years (SD 9.3) and were mostly 
male. Their length of ICU and hospital stay were median 
20  days (IQR 11–33) and median 31  days (IQR 21–46), 
respectively, and 83 (50.3%) survivors were transferred 
to or from an ICU in another hospital. During follow-up, 
one survivor died, of whom the family member wished 
to stop participation and, therefore, no bereaved family 
members were included in the analyses.

There were no differences in family member, patient 
and pre-ICU characteristics between responders and 
non-responders, except for the relationship to the patient 
as 86.1% of the responders was a spouse compared to 
63% of the non-responders (p = 0.01) (Supplemental 
Table S1).

Mental health outcomes
Before ICU admission and at 3- and 12-month follow-
up, symptoms of anxiety were experienced by 28/165 
(17%), 48/152 (31.6%) and 47/162 (29%) family mem-
bers, respectively, and symptoms of depression by 26/165 
(15.8%), 43/152 (28.3%) and 37/162 (22.8%), respectively 
(Fig. 2 and Supplemental Table S2). Figure 2 shows that 
the prevalence of symptoms of anxiety and depression 
was significantly higher at 12-month follow-up compared 
to baseline, but was the highest at 3-month follow-up. 
At 3- and 12-month follow-up, symptoms of PTSD were 
experienced by 45/152 (29.6%) and 33/163 (20.2%) family 
members, respectively.

Compared with baseline, family members had signifi-
cantly more mental health symptoms at 3 and 12 months: 
a positive mental composite score in 22.4% versus 46.1% 
(p < 0.001) and 22.4% versus 38.3% (p < 0.001), respec-
tively. Furthermore, 22.8% of all family members expe-
rienced at least two mental health symptoms (out of 
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anxiety, depression or PTSD) and 11.1% experienced 
all three mental health symptoms 12  months after ICU 
admission (Supplemental Fig.  S1). The longitudinal 
course of mental health symptoms during the first year 
is depicted in Supplemental Fig. S2, which shows only a 
small proportion of family members without symptoms 
at 3 months is experiencing symptoms at 12 months.

Family members had significantly higher scores on 
the HADS-A and HADS-D at 12-month follow-up than 
before ICU admission (Table  2). Individual changes in 
HADS scores from baseline to 12-month follow-up are 
presented in Supplemental Fig.  S3. Additionally, family 
members’ PCS and MCS scores of the SF-12 were signifi-
cantly lower at 12-month follow-up compared with prior 
to ICU admission [mean difference scores, PCS: − 2.4 
(95% confidence interval (CI) 0.8 to − 4.0, p = 0.004) and 
MCS − 5.5 (95% CI − 7.4 to − 3.6, p < 0.001)]. A total 
of 104 family members worked before ICU admission 
and 12  months after ICU admission 29 (27.9%) expe-
rienced work-related problems (7 (6.7%) worked less 

hours than before ICU admission, 3 (2.9%) retired early, 
8 (7.7%) were still on sick leave and 11 (10.6%) stopped 
working completely). Mental health symptom scores 
between 3- and 12-month follow-up show a tendency to 
decrease, but are not significantly different (Supplemen-
tal Table S3).

Risk factors associated with mental health symptoms
In the multivariable analysis, only symptoms of anxiety or 
depression before ICU admission were significantly asso-
ciated with mental health symptoms in family members 
12  months after ICU admission with an aOR for symp-
toms of anxiety of 9.23 (95% CI 2.29–37.24; p = 0.002) 
and for symptoms of depression of 5.96 (95% CI 1.29–
27.42; p = 0.02) (Table  3). In the multivariable analysis 
for mental health symptoms after 3 months, only symp-
toms of anxiety before ICU were significantly associated 
(aOR 6.74; 95% CI 1.70–26.63); p = 0.007) (Supplemental 
Table S4).

Fig. 1 Enrolment of family members of COVID‑19 ICU survivors
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Discussion
This multicentre prospective cohort study showed that 
a substantial part of family members of COVID-19 
ICU survivors experienced mental health symptoms 
12  months after ICU admission: 38.3% experienced at 
least one mental health symptom (anxiety, depression 
or PTSD) and 22.8% experienced two or more mental 
health symptoms. The prevalence rates of mental health 
symptoms tended to decrease non-significantly from 3 
to 12  months post-ICU, which has also been reported 
in family members of non-COVID-19 ICU patients, but 
were significantly higher at both follow-up moments 
compared to pre-ICU [2]. Twelve months after ICU 
admission, the mental component QoL summary score 
was significantly reduced with 5.5 points, which is higher 
than the minimal clinically important difference of 5 
points [27]. In addition, over one out of four family mem-
bers experienced work-related problems due to the ICU 
admission of their relative. The risk for mental health 
symptoms 12 months after ICU admission was over five 

times higher for family members with pre-ICU mental 
health symptoms.

Reported HADS scores at 3-month follow-up in a 
comparable study in family members of COVID-19 
ICU patients seem somewhat lower compared with our 
results (HADS-A: median 3 [IQR 2–7] versus median 
5 [IQR 2–8] and HADS-D: median 2 [IQR 1–6] versus 
median 3 [IQR 0.5–8]) [22]. However, this single centre 
study, included less family members of COVID-19 ICU 
survivors (N = 78) and did not report the prevalence 
of mental health symptoms before ICU admission, 
which is strongly associated with long-term outcomes, 
and therefore important for the interpretation of the 
results.

Currently, there are no other studies reporting 
12-month mental outcomes of family members of 
COVID-19 ICU patients, meaning our 12-month out-
comes can only be compared with studies including 
family members of non-COVID-19 ICU patients. One 
study using the IES-R, from which the IES-6 is derived, 
found symptoms of PTSD in 80% at 12-month follow-up 

Table 1 Baseline characteristics and ICU experiences of family members and ICU survivors

ICU Intensive Care Unit, COVID-19 Coronavirus disease 2019, SD standard deviation, IQR interquartile range
a Higher vocational education or university were classified as high education level and compared to lower education levels
b Acute physiology and Chronic Health Evaluation IV (APACHE IV) measures severity of illness in critically ill patients with higher scores indicating worse outcomes

Family members, N = 166 ICU survivors, N = 166

Baseline characteristics
Age, mean (SD)—years 57.8 (11.4) 61.1 (9.3)

Female sex—n (%) 131/166 (78.9) 41/163 (25.2)

Relationship to survivor—n (%)

 Patient is my spouse 143/166 (86.1)

 Patient is my parent 15/166 (9)

 Other (i.e. child or sibling) 8/166 (4.8)

High education level—n (%)a 47/163 (28.8)

Symptoms of COVID‑19 during ICU admission of survivor—yes, n (%) 88/161 (54.7)

APACHE IV score, mean (SD)b 59.6 (17.9)

Length of ICU stay, median [IQR]—days 20 [11–33]

Length of hospital stay, median [IQR]—days 31 (21–46)

Chronic disease, yes, n (%) 36/164 (22)

ICU experiences
Physical visitation allowed—n (%) N = 165

  Never 77 (46.7)

  One to six times a week 45 (27.3)

  Every day 43 (26.1)

Non‑physical contact (e.g. by phone or video call)—n (%) N = 165

  Never 57 (34.5)

  One to six times a week 56 (33.9)

  Every day 52 (31.3)

Patient was transferred to or from another hospital—yes, n (%) 83/165 (50.3)

Use of ICU diary during ICU stay—yes, n (%) 106/164 (64.6)
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[28]. However, this study also included family members 
of non-survivors and used a lower cut-off value, which 
likely explains the higher prevalence of symptoms com-
pared with our results [20]. Two other studies in fam-
ily members of non-COVID-19 ICU survivors reported 
prevalence rates of depression at 12-month follow-up 
of 22.8% [5], similar to our results, and 43% [29]. How-
ever, both used a different questionnaire, namely the 
Center for Epidemiologic Depression Scale (CES-D), and 
therefore, results cannot be compared directly. Unfortu-
nately, there are no available studies reporting 12-month 
outcomes in family members of ICU patients using the 
HADS, even though the HADS is recommend for stud-
ies in ICU patients and their family members [19, 30]. A 

study in family members of non-COVID-19 ICU patients 
did found comparable QoL scores at 3- and 12-month 
follow-up [31].

The lack of studies makes it difficult to compare men-
tal outcomes between our study and long-term studies in 
family members of non-COVID-19 ICU survivors. How-
ever, the experience of the ICU admission will be differ-
ent for family members of COVID-19 patients due to 
the pandemic and disease characteristics [7]. Since pro-
longed exposure to an infected person contributes to a 
higher risk of infection, many family members will have 
had COVID-19 themselves, as was underlined by our 
results (54.7% of the family members experienced symp-
toms of COVID-19) [32]. There is growing evidence that 

Fig. 2 Prevalence of mental health symptoms in family members. NA not applicable. *p value < 0.05. **p value < 0.001. aAnxiety and depression 
symptoms were defined by a score of ≥ 8 on the Hospital Anxiety and Depression Scale (HADS). bSymptoms of Post‑traumatic stress disorder (PTSD) 
were defined by a mean of all questions ≥ 1.75 on the IES‑6. Baseline data is not applicable. cComposite score for mental: one or more mental health 
symptoms (Anxiety, depression, PTSD) present

Table 2 Mental health outcomes and quality of life in family members

Differences in HADS and IES-6 scores are presented as median differences and SF-12 scores as mean differences. Differences are based on complete cases

SD standard deviation, IQR interquartile range, CI confidence interval, T0 baseline measurement, T1 3-month follow-up, T2 12-month follow-up
a Hospital Anxiety and Depression scale
b Impact of events scale-6
c 12-item Short Form Health Survey, physical and mental component score (PCS and MSC, respectively)

T0, N = 166 T1, N = 153 T2, N = 166 Difference (95% CI) T0 vs. T2 p value

HADS‑anxiety,a Median [IQR] 3 [1–6] 5 [2–8] 4.5 [2–8] 1 [0.5 to 1.5]  < 0.001

HADS‑depression,a Median [IQR] 1 [0–5] 3 [0.5–8] 3 [0–7] 1 [0.5 to 1.5]  < 0.001

IES‑6,b Median [IQR] N.A 0.8 [0.3–2] 1 [0.3–1.5] N.A N.A

SF‑12 PCS,c Mean (SD) 54.2 (8.9) 51.3 (11.2) 51.9 (10.9) − 2.4 (0.8 to − 4) 0.004

SF‑12 MCS,c Mean (SD) 51.6 (8.9) 41.3 (12.9) 46.1 (11) − 5.5 (− 7.4 to − 3.6) < 0.001
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a SARS-CoV-2 infection, even without hospital admis-
sion, can lead to long-term mental health symptoms, 
i.e. long COVID [33]. Quarantine, isolation and social 
distancing because of the SARS-CoV-2 infection of the 
patient might also contributes to the worsening of mental 
health of family members [34]. Additionally, the impaired 
work status of family members might not only be due to 
the impact of the ICU admission of a relative but poten-
tially caused by the consequences of a COVID-19 as well.

In family members of non-COVID-19 ICU patients, 
female sex, younger age and being a child of a patient 
were frequently associated with symptoms of anxiety, 
depression and PTSD [3, 35], but not in the present study. 
However, in none of these studies, pre-ICU mental health 
was corrected for as potential confounder, a strong risk 

factor for mental health symptoms 12 months after ICU 
admission in our results. Only one study in family mem-
bers of non-COVID-19 explored pre-ICU symptoms of 
anxiety and depression and found a significant associa-
tion with 2-month follow-up symptoms of PTSD [36].

To prevent or mitigate long-term mental health symp-
toms, family support teams with fixed contact persons 
could be used to provide family members of COVID-
19 ICU patients with frequent updates when visitation 
is restricted [37]. Additionally, family members need 
proper information, e.g. about the trajectory of mental 
health symptoms [12]. The present study provides cli-
nicians with this information, enabling them to better 
inform COVID-19 survivors and family members. Fur-
thermore, our findings emphasize clinicians should be 

Table 3 Risk factors for one or more mental health symptoms in family members 12 months after ICU admission

OR odds ratio, CI confidence interval, ICU intensive care unit, COVID-19 Coronavirus disease 2019
a Composite score for mental health symptoms: one or more mental health symptoms (Anxiety, depression, PTSD) present
b Higher vocational education or university were classified as high education level and compared to lower education levels
c Anxiety and depression symptoms were defined by a score of ≥ 8 on the Hospital Anxiety and Depression Scale (HADS)
d The Acute physiology and Chronic Health Evaluation IV (APACHE IV) measures severity of illness in critically ill patients with higher scores indicating worse outcomes

Mental health symptoms a

Univariable OR (95% CI) p value Multivariable OR (95% CI) p value

Family
Age 1.01 (0.98–1.04) 0.68

Female sex 1.86 (0.8–4.32) 0.15 2.52 (0.81–7.81) 0.11

Relationship to survivors

  Spouse –

  Parent 0.77 (0.25–2.38) 0.65

  Other 0.62 (0.12–3.3) 0.57

Education level, high b 0.88 (0.43–1.8) 0.72

Pre‑ICU health status
Anxiety symptoms c 20.21 (5.74–71.08)  < 0.001 9.23 (2.29–37.24) 0.002

Depression symptoms c 17.6 (4.99–62.14)  < 0.001 5.96 (1.29–27.42) 0.02

ICU experience
Physical visitation allowed, Never 0.95 (0.5–1.8) 0.87

Non‑physical contact, Never 0.8 (0.41–1.56) 0.51

Transferred to/from another ICU, Yes 0.59 (0.31–1.12) 0.11 0.83 (0.36–1.92) 0.65

S ymptoms of COVID‑19 during ICU admission of 
ICU survivor, yes

1.17 (0.61–2.22) 0.74

Use of ICU diary 0.49 (0.25–0.96) 0.04 0.58 (0.24–1.42) 0.23

ICU survivor
Age 1 (0.97–1.04) 0.87

Female sex 1.04 (0.5–2.19) 0.91

APACHE IV score d 1.01 (0.99–1.03) 0.33

Length of ICU stay 1 (0.98–1.02) 0.8

Length of hospital stay 1 (0.99–1.02) 0.52

Symptoms of anxiety at 12 months 2.45 (1.01–5.94) 0.05 2.76 (0.86–8.83) 0.09

Symptoms of depression at 12 months 1.67 (0.71–3.94) 0.24

Symptoms of PTSD at 12 months 2.97 (0.99–8.85) 0.05 2.04 (0.49–8.46) 0.34
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aware of long-term mental health symptoms, not only in 
COVID-19 ICU survivors, but also in their family mem-
bers. Family members at risk for long-term mental symp-
toms can be identified by the presence of mental health 
symptoms prior to ICU admission. Those family mem-
bers could be screened for mental health symptoms at a 
post-ICU clinic by ICU clinicians or by a general practi-
tioner or community nurse and referred to a specialised 
healthcare professional, e.g. a clinical psychologist, when 
symptoms are present [19].

Strength and limitations of this study
This study has several limitations. First, only family 
members of ICU survivors were included, so no con-
clusion can be drawn regarding bereaved family mem-
bers. Bereaved family members of non-COVID-19 ICU 
patients experience more mental health symptoms than 
family members of non-COVID-19 ICU survivors [38]. 
Additionally, family members who did not say good-
bye or witnessed terminal dyspnoea experienced more 
symptoms as well. Therefore, it is likely the prevalence 
of mental health symptoms in bereaved family mem-
bers of COVID-19 ICU patients is higher compared 
with our results [39]. Second, there was no control group 
of non-COVID-19 ICU family members to compare 
our outcomes with. Therefore, outcomes of this study 
were compared with previous studies. Third, due to the 
unplanned ICU admission, information regarding base-
line mental health was assed retrospectively, potentially 
causing recall bias. However, this information is vital for 
the interpretation of long-term outcomes. Fourth, we 
only studied the mental health symptoms, while non-
COVID-19 ICU studies suggest that family members may 
experience physical and cognitive symptoms as well [40]. 
Additionally, we had no information regarding the type 
of ICU, e.g. a traditional, a cohort ICU for COVID-19 
patients only, or extra created ICUs (e.g. originally recov-
ery or paediatrics unit) or medical comorbidities, e.g. res-
piratory or cardiovascular insufficiencies, of the family 
members, which could have impacted the development 
of mental health symptoms [41]. Fifth, although statisti-
cally significant, factors associated with mental health 
outcomes (pre-ICU mental health) have broad CIs. 
Therefore, the results of this exploratory study should be 
confirmed with larger sample sizes.

Conclusion
Critical illness due to COVID-19 not only has long-term 
consequences for ICU patients, but also for their family 
members. At 3 and 12 months after ICU admission, the 
prevalence of mental health symptoms in family mem-
bers of COVID-19 ICU survivors is significantly higher 
compared with pre-ICU. Additionally, family members 

experienced a reduction of QoL and an impaired work 
status. Clinicians, including non-ICU clinicians (e.g. 
general practitioners) should be aware of high preva-
lence of mental health problems among family member 
of COVID-19 ICU patients, especially in family members 
with mental health symptoms prior to ICU admission. 
Future research should focus on developing effective 
strategies to prevent long-term mental health symptoms 
in family members of COVID-19 ICU survivors.
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