Additional information to: PSYCHOLOGICAL SYMPTOMS IN RELATIVES OF CRITICALLY ILL PATIENTS (ICU-FAMILIES): A PROSPECTIVE MULTI-CENTRE STUDY

Introduction 
The admission of patients to an intensive care unit (ICU) is mostly a stressful event for relatives. Uncertainty about whether the patient will survive and its impact on future life as well as the rather technological ICU environment may trigger insecurity and anxiety. A large number of relatives report stress, depressive feelings, sleep disturbances and anxiety [1-8]. A French study reported symptoms of post-traumatic stress disorder (PTSD) in 30% of relatives of critically ill patients. The prevalence increased to > 48% among relatives who felt that they had not received adequate information [9]. In 2012, Schmidt and Azoulay reported that around 70% of relatives are affected by anxiety and 35% experience depressive symptoms [10]. Rushinova et al. reported similar findings for anxiety (78%) and depression (54%) [11]. In 2014, Netzer coined the term “family intensive care unit syndrome” (FICUS) to describe these symptoms in relatives [12]. The wide variability of the results with respect to PTSD symptoms and other forms of emotional and psychological stress in relatives of critically ill patients is due to the different methods and time points used to quantify these parameters in many studies [13]. In addition, many patients die in the ICU, which obviously places a particularly intense psychological burden on their relatives [14,15]. 
An early study carried out by Pochard in 2005 showed that symptoms of anxiety and depression were very pronounced until the end of the patients’ stay in the ICU, irrespective of whether the patients were in a good state of health and able to be transferred to another ward or whether they were close to death [16]. The psychological burden on relatives persists not just while the patient is in the ICU; it can also lead to impairment of mental health and quality of life for a long time after the initial event and ICU stay. A study by Fumis et al. in 2015 reported, that relatives of critically ill patients actually suffered more from anxiety, depressive feelings and symptoms of PTSD than the patients themselves three months after the patients had left the ICU [17]. A study from the United States in 2008 found that, six months after patients had been discharged from the ICU, 35% of their relatives were still experiencing a high level of PTSD symptoms (Impact of Event Scale (IES) score >30) [18]. A multicentre observational study in 21 ICUs in France found that about three months after patients had been discharged from the ICU, their relatives had symptoms of mental and social impairment. [19]. Critically ill patients also suffer from severe impairment of their quality of life after the ICU stay. This includes impairments on a physical level such as neuromuscular weakness. On a neuropsychiatric level, patients experience cognitive impairments, depressive symptoms, PTSD symptoms, memory gaps, nightmares or delirium [20]. The term post-intensive care syndrome (PICS) is used to refer to these critically ill patients [21]. The admission to ICU and the patients’ condition affects the quality of life of their relatives, who are frequently unprepared to cope with the consequences of ICU survival in everyday life [18,19]. 
This study is the run-in phase of the ICU-Families trial (ClinicalTrials.gov Identifier: NCT02931851) which is a randomized controlled trial to examine the effect of online information. The aim of this present study was to examine the degree to which relatives of ICU-patients are affected by PTSD symptoms on ICU admission and 30 days later. 

Methods
Study design
[bookmark: _Hlk29552737]This is a multicentre prospective cohort study performed in three independent ICUs in Graz, Vienna (both Austria) and Bern (Switzerland). The study was approved by the Medical University of Graz ethics committee (approval no: 27-317 ex 14/15), the Ethics Committee in Vienna (approval no: 1910/2016) and the Swiss Ethics Committee in Bern (approval no: 2016-01168). 

Setting
One interdisciplinary ICU (11 beds), one cardiological ICU (9 beds) and one gastroenterology and hepatology ICU (7 beds) in Austria and one interdisciplinary ICU in Switzerland with 37 ICU beds participated in this study. The data were collected in 2016 and 2017 by trained investigators at each study site.
Study population 
The study population included relatives of critically ill patients. The relatives were selected in a pseudo-random approach by the investigators and invited to take part in the study. The inclusion criteria was a minimum age of ≥18 years. The expected duration of the patient’s stay in the ICU had to have been estimated as at least ≥72 hours (by the ICU physicians or ICU nurses treating them). Patients who were dying or who were thought to spend less than two days in the ICU were not included in the study. The relatives’ primary residence had to be in the same country as the study site. Exclusion criteria were: insufficient German language skills and an impaired reading ability or sight, or imminent death (when the patient was expected to die within five days (estimation by the independent treating ICU physician)). Since this study was planned as a pilot study ahead of the randomised controlled study (RCT), it was determined that a target number of ten relatives per study site taking part in the subsequent RCT should be recruited within a stipulated period. The number of relatives was guided by the number in similar studies [22] and by the size of the control group planned for the following RCT (ClinicalTrials.gov Identifier: NCT02931851) which was determined by a sample size calculation. 
Selection of participants and study procedure
Relatives (family members and very close friends referred to as “loved ones”) were invited to take part in the study on the day the patient was admitted to the ICU and up to two days afterwards. The relatives provided written informed consent. The baseline measurement (T0) was between zero and two days after the patient had been admitted to the ICU and the second time (T30) was 30 days later. The baseline data were collected by trained interviewers using face to face interviews and T30 by telephone. 
Study Measurements
Post-traumatic stress disorder symptoms were measured with the Impact of Event Scale (IES) [23,24,25]. The IES is used to record subjective stress after an extraordinary traumatic event. The tool consists of two scales. It measures both intrusion (which includes recalling and re-experiencing events and dreams) and avoidance (including attempts to avoid a danger) and has fifteen items. The present study was designed in line with the important study by Lautrette et al. published in 2007, therefore the original IES was used [22]. It should be noted that the IES is not intended to diagnose PTSD, only to describe the degree to which symptoms of PTSD occur. The IES is a screening tool for individuals who might benefit from more formal tests for PTSD [13]. The final diagnosis of PTSD should be done by specially trained psychiatrists. The scale should be completed by the affected individuals with reference to a stressful event. The items are assessed with reference to a specific period of time. Each item is assessed on a scale of 0 to 5 points for individual statements. Total scores between 0 and 8 are of no particular importance, scores between 9 and 26 indicate an event with an impact (individuals may be affected by symptoms of PTSD), scores between 27 and 43 indicate a strong impact (individuals are fairly certain to be affected by symptoms of PTSD) and scores between 44 and 75 indicate serious effects that compromise the individual’s ability to function. In the present study, scores higher than >27 were considered to be clinically relevant. Various cut-off scores that may differ according to setting and target group are given for the tool in the literature [13]. A score >35 and above is the cut-off point for a possible diagnosis of PTSD. The clinical relevance of the IES is supported by its use in many psychopharmacological studies and outcome studies, particularly in the ICU setting [13,18]. The scale has already been tested in other studies of the relatives of critically ill patients [18,26]. Further background information (age, sex, living situation) were recorded from the relatives. 
Data analysis
Descriptive analysis was used to describe the sample characteristics for continuous (mean, standard deviation, median, minimum, maximum) and categorical (frequencies and relative frequencies) data. Continuous data is presented as mean ± standard deviation or otherwise as noted. IES-score comparisons between day 0 (T0) and day 30 (T30) were done using a paired t-test. Sex differences and differences between been relatives present or absent at the event that led to the patient’s admission to the ICU were explored by an independent t-test. A p-value of <0.05 (2-sided) is considered to indicate statistical significance. All analyses were performed using IBM SPSS Statistics, version 26.0 (IBM Corp).
Results
Forty-two relatives (12 men, 30 woman) were enrolled in this multicentre prospective study (Austria n=32, Switzerland n=10). The mean age of the relatives was 53 ± 15 years. Table 1 describes the characteristics of the study population. Figure 1 shows enrolment in the study and follow-up.
Table 1: Characteristics of the study participants 
	 Variables 
	N

	%

	Age in years m, (SD), median (min-max)
	52.6 ± 15.5
	53 (22-79)

	Sex (n,%)

	Male 
	12
	28.6

	Female
	30
	71.4

	Level of education (n,%) 

	College/University
	9
	21.4

	Apprenticeship /Final qualification 
for university 
	24
	57.1

	Graduated secondary school
	6
	14.3

	Other
	3
	7.1

	Relationship to the patient (n, %)

	Husband/ Wife
	12
	28.6

	Parents
	2
	4.8

	Grandchild
	2
	4.8

	Father/ Mother
	1
	2.4

	Sister/Brother
	6
	14.3

	Son/ Daughter
	13
	31.0

	Others 
	6
	14,3

	Living together with children (n, %)

	Yes
	6
	15.0

	No
	34
	85.0

	Unknown
	2
	 

	Present at the event (n, %)
	 
	 

	Yes
	21
	52.5

	No
	19
	47.5

	Unknown
	2
	 



Legend: m= Mean, SD= Standard Deviation, Min.= Minimum, Max.= Maximum 



Figure 1: Study screening, enrolment and follow up 
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Legend: T0= between zero and two days after the patient had been admitted to ICU, T30= 30 days after the patient had been admitted to ICU
At baseline (T0), the mean IES score was 31.4 ± 13.7 points (median 32.0, min. 5.0, max. 59.0). Twenty-four of 42 relatives had a score over 27 points and 19 had a score over 35. At T30, the relatives had a mean IES score of 24.7 ± 10.6 points (median 23.0, min. 6.0, max. 51.0). Fifteen of 42 relatives still had a score over 27, and seven had a score over 35. The IES score was significantly higher at T0 than at T30 (31.4  13.7 vs. 24.7  10.6, p<0.001). Women had higher scores at T0 than men (33.6 ± 14.4 versus 25.8 ± 10.2, p=0.093). The scores for men and woman were comparable at T30 (25.0 ± 10.3 versus 24.0 ± 11.6, p=0.779). 
Discussion
As part of the run-in phase of the ICU Families project, a multicentre prospective cohort study prospectively tested relatives of critically ill patients using the IES at two different time points. Our study shows a substantial emotional and psychological burden on relatives in regard to subjective stress, especially in those present at the event leading to ICU admission. Even 30 days later, the IES scores were still high although improved compared to baseline.
Our findings are consistent with other studies [1-8,13,17]. Alfheim et al. reported in 2018, that around 54% of family members suffer from severe symptoms of PTSD. The intensity of the mental burden declines during the following six months [27]. 
Lemiale et al. (2010) showed that many relatives are still suffering from mental and social deficits even three months after the patients have left the ICU [19]. In some cases, this burden led to relatives taking medication to relieve anxiety or depressive states [19]. Anderson et al. reported that around 35% were affected by relevant symptoms of PTSD (IES score >30) when interviewed six months after ICU discharge. [18]. These results show that the psychological burden on relatives persists not only during ICU treatment; it can also lead to impairment of mental health and quality of life for a long time after the original event. This may not only have a social but also a substantial economic impact [19]. The varying methods and measurement tools for PTSD employed, as described by Petrinec et al. (2016), could be a reason for the lack of consensus in the scientific community [13]. Agreement on a tool for the standardised recording of psychological symptoms offered routinely to relatives in the hospital setting could help to identify those who are severely affected. They could then be informed about sources of support available within and outside the hospital. 
Women had higher scores than men at time T0, this can only be seen as a trend. The scores for women and men were similar at T30. Other studies have also shown a difference between the sexes in terms of psychological symptoms [17]. Belayachi et al. showed in 2014 that women have significantly higher scores for anxiety and depression [2]. 

Being present at the event that led to ICU admission, seems to have a major influence on the emotional and psychological burden on relatives. Particular attention could therefore be paid to respective relatives in subsequent studies as they appear more likely to require support. The guidelines for “Family-centred care in the neonatal, paediatric and adult ICU” mention a wide range of available support options [28]. Alfheim et al. (2019) also highlights special features of the stress experienced by relatives. Relatives with little hope, younger relatives and patients with more comorbidities and sickness-related absences are associated with more severe PTSD symptoms. Interestingly, being one of the patient’s parents was associated with less pronounced symptoms of PTSD [27]. A greater burden due to mental symptoms was observed in spouses and of young patients (age of a patient significantly affected the anxiety symptoms of their relatives) [7]. 

Our results show severe emotional and psychological burden on relatives over a period of 30 days following the patient’s ICU admission. Kentish-Barnes et al. (2009) and Fumis et al. (2015) have already pointed out that the burden on relatives should be routinely documented and, depending on the outcome, relatives should be informed about the support available to them [29], or that psychiatric support should always be offered to relatives [17]. 

Limitations
It was not possible to screen all relatives consistently in the ICU for logistic reasons. Therefore, only a limited number of study participants could be recruited with all inherent limitations for example selection bias due to pseudo-random approach. Further, patient data (e.g. severity of disease, length of stay) was not recorded in this pilot study. We therefore are unable to comment on a potential association with disease severity. Yet a study by Hwang et al. (2014) showed that it may make no difference whether patients spent two days or more than two days in the ICU. The prevalence of psychological stress in the relatives was the same for anxiety and depressive feelings [30].

Conclusion 
The results of our study show that a majority of relatives of ICU patients had considerable psychological symptoms at ICU admission, with more than one third having clinically relevant symptoms a month later. Women had higher scores at baseline, but scores were comparable with those of men after 30 days. We noted that being present at the event that led to ICU admission, resulted in a significantly higher symptom burden. We believe that tools to record psychological stress and support services for relatives should be implemented into ICU care.  
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