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Abstract

Background:

Critical-illness survivors may experience post-traumatic stress disorder (PTSD) and quality-
of-life impairments. Resilience may protect against psychological trauma but has not been
adequately studied after critical illness. We assessed resilience and its associations with PTSD
and quality of life, and also identified factors associated with greater resilience.

Methods:

This prospective, multicentre, study in patients recruited at 41 French ICUs was done in
parallel with the NUTRIREA-3 trial in patients given mechanical ventilation and vasoactive
amines for shock. Three months to one year after intensive-care-unit admission, survivors
completed the Connor-Davidson Resilience Scale (CD-RISC-25), Impact of Event-Revised
scale for PTSD symptoms (IES-R), SF-36 quality-of-life scale, Multidimensional Scale of
Perceived Social Support (MSPSS), and Brief IlIness Perception Questionnaire (B-1PQ).

Results:

Of the 382 included patients, 203 (53.1%) had normal or high resilience (CD-RISC-25 > 68).
Of these resilient patients, 26 (12.8%) had moderate to severe PTSD symptoms (IES-R > 24)
vs. 45 (25.4%) patients with low resilience (p = 0.002). Resilient patients had higher SF-36
scores. Factors independently associated with higher CD-RISC-25 scores were higher MSPSS
score indicating stronger social support (OR, 1.027; 95%CI 1.008-1.047; p = 0.005) and lower
B-1PQ scores indicating a more threatening perception of the illness (OR, 0.973; 95%ClI
0.950-0.996; p = 0.02).

Conclusions:

Resilient patients had a lower prevalence of PTSD symptoms and higher quality of life
scores, compared to patients with low resilience. Higher scores for social support and illness
perception were independently associated with greater resilience. Thus, our findings suggest
that interventions to strengthen social support and improve illness perception may help to
improve resilience. Such interventions should be evaluated in trials with PTSD mitigation and
quality-of-life improvement as the target outcomes.



Background

With advances in intensive care medicine and increasing numbers of patients admitted to
intensive care units (ICUs), the number of critical-illness survivors is growing steadily.
Studies have shown that these patients are at high risk for physical, cognitive, and
psychological impairments that may persist for months or years. One of the main adverse
psychological effects of critical illness is post-traumatic stress disorder (PTSD), which affects
4-62% of patients [1-4]. Clinical symptoms of PTSD include intrusive thoughts and
memories of the traumatic event, avoidance of reminders of the event, and hyperarousal
symptoms such as irritability, impaired concentration, and hypervigilance [5]. These
symptoms can persist for over five years after ICU discharge and are associated with impaired
quality of life [6].

Psychological resilience is the ability to adapt positively to traumatic and stressful events,
thereby protecting against mental ill-health [7]. Resilient people are more likely to develop
effective coping strategies for handling adverse situations [8]. Studies in patients with cancer
have shown that greater resilience was associated with less anxiety and depression [9, 10].
Resilience can change throughout life and is influenced by both external factors, such as
social support, and internal factors, such as perception of the illness and treatment [11-15].

Although the psychological burden of critical illness has been extensively investigated in ICU
survivors and their relatives, few studies have focussed on patient resilience. Among patients
having survived critical illness or trauma, the proportion with normal-to-high resilience varied
widely, from 28 to 76%, and greater resilience was associated with less mental ill-health,
pain, physical complaints, and self-care difficulties [16]. These data raise the possibility that
promoting resilience in critical-iliness survivors may improve psychological and quality-of-
life outcomes [17]. However, only a few small studies have assessed the prevalence and
determinants of resilience in this population, and they varied regarding the tools used to
measure resilience [18].

The primary objective of the prospective, multicentre, observational RESIREA cohort study
reported here was to assess resilience in a large cohort of survivors of severe critical illness,
using the well-validated 25-item Connor-Davidson Resilience Scale (CD-RISC-25). The
secondary objectives were to assess potential associations linking resilience to PTSD
symptoms and quality of life and to identify factors associated with the level of resilience.

Methods

Study design and oversight

RESIREA was a planned study conducted in parallel with the randomised controlled
multicentre open-label NUTRIREA-3 trial designed to evaluate whether lowcalorie low-
protein feeding decreased day-90 mortality and/or time to ICU discharge readiness, compared
to standard calorie-protein supplies, in adults receiving invasive mechanical ventilation and
vasopressor support for shock (ClinicalTrials.gov Identifier: NCT03573739) [19, 20]. The
NUTRIREA-3 study was supported by the Nantes University Hospital and funded by a 2017



Programme Hospitalier de Recherche Clinique National grant from the French Ministry of
Health (#PHRC-17-0213). NUTRIREA-3 was approved by the competent ethics committee
(Comité de Protection des Personnes Sud- Méditerranée 2, #2018-A00424-51).

RESIREA was a multicentre, prospective, observational, cohort study. Of the 61 ICUs
participating in the NUTRIREA-3 trial, 41 accepted to also participate in the RESIREA study,
including 22 (53.7%) in university hospitals (Additional File 1: RESIREA sites and
contributors). Because of organisational constraints, the RESIREA start date was not the same
in all 41 ICUs. However, in all ICUs, inclusions in RESIREA stopped at inclusion of the last
NUTRIREA-3 trial patient. The RESIREA patients were interviewed by psychologists, who
administered five pre-specified questionnaires. The RESIREA study was supported by the
Nantes University Hospital. The RESIREA study protocol was approved by the ethics
committee of the French Intensive Care Society (CE SRLF 18-19).

Participants

Inclusion in the study occurred in two steps. First, in each participating ICU, consecutive
patients included in NUTRIREA-3 were considered for inclusion in RESIREA. Inclusion and
exclusion criteria were similar to those for NUTRIREA-3: adults (18 years or older) were
eligible if they were receiving invasive mechanical ventilation, with an expected duration of
at least 48 h after inclusion and initiation either within 24 h after or within 24 h before ICU
admission, concomitantly with vasoactive therapy for shock, and if nutritional support was
expected to be started within 24 h after intubation (or within 24 h after ICU admission when
intubation occurred before ICU admission). Non-inclusion criteria were specific nutritional
needs, such as pre-existing long-term home enteral or parenteral nutrition for chronic bowel
disease; dying patient, not-to-be-resuscitated order, or other treatment-limitation decision at
ICU admission; pregnancy, recent delivery, or lactation; adult under guardianship; and
correctional facility inmate. Specific informed consent for inclusion in the RESIREA study
was obtained from the patients, or from their next of kin in patients unable to consent. In the
second step, which occurred at ICU discharge, the following non-inclusion criteria were
applied: death in the ICU, insufficient fluency in French, persistent severe illness or severe
cognitive impairment precluding questionnaire completion, and consent withdrawal.

Data collection

The baseline features of each patient were recorded at inclusion in the NUTRIREA-3 trial.
Infectious and noninfectious complications during the ICU stay, dialysis in the ICU, duration
of invasive mechanical ventilation, ICU and hospital lengths of stay, and mortality were
recorded according to the NUTRIREA-3 trial protocol [19, 20].

Marital status, employment status, number of children, and history of psychiatric disorders
were obtained during phone interviews by trained psychologists who had no knowledge of the
medical data of the patients. Each interview involved the administration of five scales and
lasted about 40 min. The phone numbers used were those in the ICU medical files for each
patient. When a call was unanswered, at least two further attempts were made during different
days or weeks. Two interviews were planned initially, three months and one year after
inclusion in NUTRIREA-3 and RESIREA. However, organisational issues and difficulties



experienced by some patients with participating in two long interviews prompted us to aim for
at least one interview in each patient. When two interviews were performed, the data obtained
during the most recent interview were used for the main analysis. Thus, in all patients, data
from a single interview were analysed.

Outcomes

Resilience was assessed with the CD-RISC-25 [21]. Each item is answered using a 0-4 Likert
scale. The total score can range from 0 to 100, with higher scores indicating greater resilience.
The items are grouped into five subscales: personal competence, high standards, and tenacity
(eight items; sub-score range, 0—32), trust in one’s instincts, tolerance of negative affect, and
strengthening effects of stress (seven items; sub-score range, 0-28), positive acceptance of
change and secure relationships (five items; sub-score range, 0-20), control (three items;
subscore range, 0-12), and spiritual influences (two items; sub-score range, 0-8). We defined
low, normal, and high resilience as CD-RISC-25 scores < 67, 68-92, and > 93, respectively
[21, 22]. Patients designated as “resilient” hereafter are those with scores > 68; patients with
scores below this cut-off are designated “non-resilient”.

PTSD symptoms were assessed with the Impact of Event Scale-Revised (IES-R). The
symptoms are grouped into three sub-scores: intrusion (sub-score range, 0-32), avoidance
(sub-score range, 0-32), and hyperarousal (sub-score range, 0—24). The total score can range
from O to 88, with higher scores indicating greater symptom severity. We defined severe,
moderate, and no PTSD symptoms as IES-R scores > 33, 24-32, and < 23, respectively [23,
24].

Health-related quality of life was assessed with the Short Form-36 (SF-36) [25, 26]. The 36
items investigate eight dimensions: bodily pain, general health, mental health, physical
functioning, role emotional, role physical, vitality, and social functioning. Eight sub-scores
can be calculated, each of them contributing in different proportions to the calculation of two
scores (PCS: physical component summary and MCS: mental component summary), each
ranging from 0 to 100. Higher PCS and MCS scores indicate better health-related quality of
life.

Social support was assessed with the Multidimensional Scale of Perceived Social Support
(MSPSS), a 12-item questionnaire measuring the perceived adequacy of social support
received from three sources: family, friends, and significant other persons. Each item is rated
on a 7-point Likert scale (from 1, strongly disagree to 7, very strongly agree). The total score
can range from 12 to 84 and each sub-score from 4 to 28. Higher values indicate greater social
support [27].

Perception of illness by the patients was assessed with the Brief Iliness Perception
Questionnaire (B-IPQ). A 0-10 scale is used to rate eight of the nine B-IPQ items including
five items for the cognitive illness representation sub-score (perceived consequences,
perception of the timeline, amount of perceived personal control, amount of control of the
treatment, and identity; range, 0-50), two items for the emotional illness representation sub-
score (concern about the illness and emotional response to the illness; range, 0-20), and one
item for the illness comprehensibility sub-score (understanding of the illness; range, 0-10).
An additional item assesses causal perceptions by asking patients to list the three most likely



causes for their illness. The total B-IPQ score is the sum of the scores on the first eight items
and can thus range from 0 to 80, with higher scores reflecting a more threatening perception
of the illness [28].

Perceived social support and perception of illness were assessed as dimensions possibly
contributing to resilience after critical illness.

Statistical analysis

No reliable data were available for anticipating the difference between groups. Given the
observational design, we planned to perform adjusted analyses and, therefore, required
sufficient observations for the large number of covariates (about 40 continuous and 10
qualitative covariates). We consequently planned to recruit 400 survivors of severe critical
illness.

Baseline characteristics were described as number and percentage for qualitative variables and
as mean = SD and median [interquartile range] for quantitative variables.

For the five questionnaires, responses to at least 75% of items was required for inclusion in
the analysis. Mean imputation was performed for missing data.

We determined the percentage of resilient patients (CD-RISC-25 score > 68), with the 95%
confidence interval (95%CI). We also determined the percentage of patients with PTSD
symptoms, overall and in each severity category (> 33 and 24-32), with the 95%Cls. The
correlation between the IES-R and CD-RISC-25 scores was assessed by estimating the
Spearman correlation coefficient, its 95%CI, and the associated p value. The SF-36, MSPSS,
and B-IPQ scores were compared in resilient vs. non-resilient patients by applying the
Wilcoxon test.

To identify factors associated with resilience, we first performed univariate analyses using the
chi-square or Fisher test for qualitative variables and the Wilcoxon test for quantitative
variables. Logistic regression was then used for the multivariate analysis. Variables with
significant differences by univariate analysis (p < 0.20) were included in the multivariate
analysis.

The analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC) and R version
3.3.1 (htpps:/www.r- proje ct. org).

Results

Patients

Figure 1 is the patient flow chart. From 23 October 2018 to 8 December 2020, 1581 patients
in the 41 participating 1CUs were screened for eligibility; among them, 1026 had exclusion
criteria, leaving 555 patients eligible for the RESIREA study. Of these, 173 were not
interviewed.



The remaining 382 (68.8%) patients were included in the analysis (Additional File 2, Table
S1). Patients included in the analysis did not differ from patients who were eligible but could
not be interviewed (Table 1).

I 581 patients treated with mechanical
ventilation and vasoactive drugs for shock
within 24 hours after ICL) admission were
assessed for eligibility

1026 patients were excluded
— 760 died in the ICU
— 103 did not consent to participate in the study
— 7 did not have sufficient knowledge of French
fior the interviews
— 156 had persistent severe illness

555 ICU survivors included i the
RESIREA cohort

173 patients were not interviewed
— 136 could not be reached by phone
— 17 could not be interviewed, due to
organisational 1ssues

382 patients were included in the analysis

Fig. 1 Flow chart. ICL: intensive care unit

Resilience, post-traumatic stress disorder symptoms, and quality of life

The median CD-RISC-25 was 69.0 [59.0-78.0]) (Table 2). Of the 382 patients, 203 (53.1%)
were resilient, i.e., had CD-RISC-25 scores > 68.

The median total IES-R score was 9.0 [4.0-19.0]) (Table 3). The total score and each of the
three sub-scores were significantly lower in resilient than in non-resilient patients. The IES-R
score decreased as the CD-RISC-25 score increased (r, — 0.24; 95%CI [ 0.33to — 0.14]; p <
0.0001; Additional File 3, Figure S1). Comparisons of CD-RISC-25 and IES-R scores
obtained at 3 months vs. 12 months revealed no significant differences in the prevalence of
resilient patients or in the prevalence of patients with PTSD (Additional File 4, Table S2).The
median SF-36 PCS and MCS scores were 43.0 [34.0-51.0]) and 51.0 [40.0-57.0],
respectively (Table 4). The MCS, PCS and seven of the eight sub-scores (the exception being
role physical) were higher in resilient patients, indicating better quality of life compared to
non-resilient patients.



Table 1 Comparison of the main baseline characteristics between patients included in the analysis and patients who were eligibie for
inclusion but were not interviewed

included patients Eligible non-Included patients  p value
N=1382 N=172
Age, years, mezn £50 6142124 171145 055
Malas n (%) 257 673} 115 {665) 085
McCabe score, n (%) 008
0 {no fatal undertying diseasa) 312¢81.7) 127(734)
1 {daath expectad within S years) £0(15.7) 390215
2 {dazth expectad within 1 yaan 10026) 7 A0
Pre-gxdsting Hiness at 10U admission, (%) 222{584 103 {02) 0.71
Chronic renal fallure 21455) 19(11.1} 002
Liver disease B{74) 170100} 030
Cardiovascular disease 55{146) ZB(166) 054
Chironic respécatory falure B EE) 194113} 0907
Newologic disease 3480 TR 043
Cancer of Immune deficiency 85 225) 25 {146) 003
Oescphageal, gastric, or duodenal ukcer 1950 7(41) 064
Diabates melitus 3{153) 4257) 0
Waight, kg, median 1GR] B0.0 [680-52.01 770 [670-855] @14
BM, b/’ median D2A] 273 [242-31.7] 266 [22.7-31.2] (1R
SAPS i, madian DQR) 55[43-69] 590 [440-700] 032
SOFA score®, meddian 3QR] 100[80-120] 100 [BO-120] ané
Medica diagnosis 21 admission, n (%) 301({783) 1374732} 082
Acute lliness at KCU admission, n (%) 009
Cardlac xrest 59(155) i7(98)
Acute heart &iure 65(17.0) B(162)
Acute central nervous system falure 5(65) 13(75)
Acute respiratory fatlura 157441.1) 70 (405
Trauma 821 11 (64)
Miscellanacus 680173 34015.7)
Cause of shack. n 6&) o3
Cardiac B84 220} 220047
Sapss 206{535 102 {55.04
Othar @ -:21:, 49 (283)
Ongaing tretments at indusion, n (%)
Aandormised In the Low group of NUTRIREA-F° 176 446.1) 55 (549 ans
Prone position 21(55) (52 053
Seciative agents 343(51.1) 156302} 07
NMEBA 139364 45 (266) 002
Irsuin 147 {38.5) 73422 041
Antrmicrobial treatmentd 326 (BS3) 152(873) 043
Didyss 30079 190110 023
Cutcomes
RAT during the ICU stay, n (%) 76159 45 (260) an
At least cne complication® during the ICU stay, n (%) 50(13.0) 20018 Q62
Duration of mechanical ventiation, days, median JQR] 60 [20-11.0] £0[3.0-100 095
ICU length of stay, days, medn QR Q0 [60-160] 90 [5.0-15.00 an
Hospital length of stay, days, medin QR 210130-340] 200 [130-400] 029

X Uintensive care unit, IOR interquartile range, BM body mass index, SAPS I Simplified Acute Physiology Score version I {29), SOFA Sequential Organ Failure
Assessment {30], NMEA neuromuscular blocking agent, R8T renal replacernent therapy
‘SAPSIvaluescanmngefromOOcmestlcvelafmIM)toIél(mtmemkvclofmalilnnxmhlm;;rcéﬁedmoﬂ:lny) A score of 50 predicts a
46.1% risk of death. The SAPS i was d ined 24 h after ICU admission

© SOFA scores can range from 0 {no organ failure) to 24 {mast severe level of muki-organ failure). The SOFA sub-score values 3t 10U admission are reported n elable 1
© Patients included in the NUTRIREA-3 trial were randomised to early nutrition with either low or standard calorie-protein targets (6 kcal/kg/d and 0-2-04 g/kg/d,
respectively; and 25 keal'kg/d and 1-0-1-2 g/kg/d, respactively)

“ Anti-microbial s included antibiotics, antiviral dnugs, and antifungal drugs

* Complications inchuded infections and gastro-intestinal complications acquired during the ICU stay

Factors associated with resilience

The median MSPSS and B-IPQ scores were 75.0 [63.0— 83.0] and 37.0 [26.0-45.0],
respectively (Table 4). Resilient patients had higher MSPSS score and sub-scores, indicating
stronger perceived social support, and lower B-IPQ score and sub-scores, indicating more
favourable perceptions of their illness, compared to non-resilient patients. By univariate



analysis, resilient and non-resilient patients did not differ regarding baseline characteristics or
ICU outcomes (Table 5). Both stronger perceived social support and a more favourable
perception of illness were independently associated with resilience (MPSS: OR, 1.027,
95%CI 1.008-1.047; p = 0.005; B-IPQ: OR, 0.973; 95%CI 0.950-0.996; p = 0.02)
(Additional File 5, Table S3).

—

Table 2 Resilience in the 382 included patients discharged alive

om the intensive care unit
Median [IQR]
orn (%)
CD-RISC-25°, median [IQR] ) [59.0-78.0]
Personal competence, high standards, and tenacity D.0-27.0]
Trust Inone’s Instincts, toferance of negative affect, 180 [150-210]
and strengthening effects of stress
Positive acceptance of change, and sacure relation 150 [130-17.0]
shig
Control 0 [ 1 ‘F[
Spirttual Influences 10 [30-a0]

Resllience®, n (o)

Normal

High a8{2.1}

CD-RISC Connor-Dawvidson Resiience Scale, JOR interquartsie range

*The C(D-RISC-25 has 25 fterns, with five sub-zcales: persocnal competence,

high standards, and tenacity (range, 0-32), trust in one’s instincts, tolerance

of negatwe affect, and strengthening effects of stress {range, 0-28}, positive
acceptance of change and secure relationshaps (range, 0—-200, control {range,
0-12), and spintual influences {range, 0-8). Thus, the total CD-RISC-25 score can
range from O 2o 100. Higher scores indicate greater ressience [21]

E Low, normad, and bagh resibence were defined as CD-RSC-25 scores < 67,
63-52, and = 93, respectivedy [21, 22]

Discussion

In this large prospective study, half the survivors of severe critical illness had normal to high
resilience. These resilient patients were less affected by PTSD symptoms and had higher
health-related quality of life scores than did non-resilient patients. Resilience was associated
neither with the characteristics of the acute illness nor with sex, age, or any other baseline
variables. In contrast, stronger perceived social support and a more favourable perception of
the illness were independently associated with resilience. Although causal interferences
cannot strongly be assessed with our study design, these findings suggest interventions for
increasing resilience with the goal of decreasing trauma-induced adverse responses and for
improving quality of life in survivors of critical illness.

Critical illness is a traumatic event that can be followed by PTSD symptoms and quality-of-
life impairments. Previous studies in non-critically ill patients have shown that interventions
to improve resilience shortly after trauma exposure or in patients with PTSD may be useful to
limit PTSD symptoms and improve quality of life [12]. A pilot randomised clinical trial
showed that a brief six-session resilience-building programme started just before ICU
discharge in survivors of critical neurological injury was feasible and associated with reduced
symptoms of anxiety, depression, and PTSD three months later compared to minimally
enhanced standard care in the patients and their informal caregivers [17]. This finding is
important, as it supports the ability of resilience-building to prevent subsequent mental



distress. The median IES-R score and proportion of patients with PTSD symptoms in our
cohort are in agreement with earlier reports [1]. Importantly, PTSD symptoms were twice as
common in the non-resilient group as in the resilient group, in keeping with a study in trauma
patients [16]. Resilient patients also had higher quality of life scores as compared to non-
resilient patients. Moreover, given that 47% of patients had low resilience, these findings
suggest that improving resilience may be associated with a reduction in PTSD and improved
quality of life in survivors of critical illness.

Table 3 Post-traumatic stress disorder symptoms and quality of life in the 382 included patients discharged alive from the intensive
care unit
Overall population Resllient patients® Non-resilient patlents® pvalue
N=382 N=203 N=179

<0.0001
0016
00003

<0.0001

PTS0 symptoms, n (%)

None

0.004

Moderate

&84.0151.0-1000

ental health

Waltty

Sodtal functioning

PCS

MG

SR Impact of Event Scale-Revisad, R interquartile range, PTS0 post-traumatic stress disordar, SF-36 Short Form 36, PCS Physical Component Summary, MCS Menta
Component Summary

*The IES-R score can range from 0 to 88 (intrusion sub-score, 0-32; avoidance sub-score, 0-32; hyperarousal sub-score, 0-24). A highar score indicates greater
symptom severity [731 [ES-R scores > 33, 24-32, and 5 23 irdicate severe, moderate and no PTSD, respectively

¥ 5F-36is  36-tem health-related quality-of-ife questionnaire that produces two scores (PCS and MCS) and the eight sub-scores fisted in the table, each of which can
range from 0 to 100. Higher scores indicate better haalth-related quality of life

© Resilient patients had CD-RISC-25> 68. Non-resifient patients had (D-RSC-25 < 67

Resilience was not associated neither with the characteristics of the acute illness nor with the
baseline features of the patients. This finding is consistent with a previous study in trauma
patients [16]. In contrast the independent associations with social support and illness
perception suggest avenues for intervention. The effect size seems small in our study, but
others have also reported associations linking mental health, social support and resilience [16,
31]. Moreover perception of illness was associated with psychological well-being and
improved coping [32-34]. A highly positive perception of illness was associated with greater
treatment adherence and improved recovery and mental health [35, 36]. llIness perception is
probably amenable to modification via psychological support [37]. Programmes have been
developed in settings other than critical illness to increase the perception of control over the
disease [38]. In a randomised controlled trial in patients with heart failure, an educational
programme was effective in improving illness perception and was also associated with better
results on measures of quality of life and self-care [39]. Improving illness perception resulted



in better outcomes of patients with chronic low back pain in another randomised controlled
trial [40]. Illness perception seems readily amenable to change via simple interventions,
which thus deserve to be investigated in survivors of critical illness [41]. In the ICU, research
is needed to determine whether assessing illness perception may help intensivists to apply
communication techniques likely to improve their patients’ understanding of their illness and
experience in the ICU. Finally, our study suggests that interventions focused on promoting
resilience may be more effective than targeting specific disorders in ICU survivors.
Qualitative studies showed that patients experienced difficulties in accessing the appropriate
care for post-ICU syndrome, obtaining information about their post-resuscitation symptoms,
and understanding what they had experienced in the ICU [42, 43]. Our study showing high
levels of PTSD symptoms supports the development of post-ICU follow-up visits and the
routine provision of psychologist support after ICU discharge. Assessment of social support
and illness perception may allow multidisciplinary interventions aimed at improving
resilience, thereby alleviating PTSD symptoms and improving quality of life [44].

Table 4 Social support and illness perception in the 382 included patients discharged alive from the intensive care unit
Overall population Restlient patients* Non-resilient patients* p value
N=382 N=203 N=179

<0.0001

<0.0001

omprehensibility

K Untensive care unit, MSPSS Multidimansional Scale of Perceived Social Support, B-4PQ Brief liness Perception Questionnaire, 108 mterquartile range
*The total MSPSS score can range from 12 to 84 and each sub-score from 4 to 28 Higher values indicate stronger social support

& The total B-IPQ score can range from 0 to 80. The sub-scores for cognitive iliness representation, emational iliness representation, and illness comprehansibility can
range from 0 %o 50, 0to 20, and Oto 10, respectively. A higher score reflacts 3 more threatening perception of the diness

* Resilient patients had CO-RISC-25> 68. Non-resiient patients had (D-REC-25 < 67

Our study has several limitations. First, that 31% of patients eligible for the study could not be
interviewed may have introduced selection bias. However, we evidenced no significant
differences between these patients and those who were interviewed. Moreover, to our
knowledge, RESIREA is the largest study to date of resilience after critical illness. Second,
logistical issues prevented us from performing two interviews, three months and one year
after ICU discharge, in all patients. Also, we had no data on resilience or PTSD symptoms
before the critical illness. We were consequently unable to assess possible changes in these
two variables over time in individual patients. However, data collected at 3 and at 12 months
did not differ significantly regarding the proportions of resilient patients or of patients with
PTSD symptoms. These findings align with a scoping review showing no clinically
significant changes in mental-health symptoms over the first year after ICU discharge, also
with no pre-illness data [18]. Using both 3-month and 12-month data in our study was
therefore legitimate and cannot have affected the results, their interpretation, or our
conclusion. Importantly, the 53.1% proportion of resilient patients was within the previously
reported range (28-67%) in critical-care settings [18]. Third, all 41 participating ICUs were in
France. This may limit the general applicability of our findings. Nonetheless, the strengths of
our study include the prospective design, multicentre recruitment providing a large sample
size, and use of the CD-RISC-25 to assess resilience. This tool has well-validated
psychometric properties [18, 21].



Table 5 Univariate analysis of demographic characteristics in resilient and non-resilient patients

Resilient patients® Non-resilient patients® p value
N=203 N=179
Age, years, mean +50 051129 620+119 063
Males, n (96) 137 (675) 120 (67.0) 0sz
Maritad status, n (56) 0357
Single 34(189) 300179
Marmied or living with a partnear 113(628) 107 (63.7)
Dovvorced, separated, o widowed 33(183) 31(185)
Employment status, n {26) 046
Employed B89 (45.4) 76(4553)
Retired 91 (306) 91 (54.5)
Chiidsen_n, median [IQR] 2[0;3] 2[3;3] 057
History of psychiatric disorder 13210 4{(114) 023
McCabe score, n (36) 087
0 {(no fatal underlying disease) 164 (80.8} 148(82.7)
1 {death expectad within 5 years) 330163 27 (150
2 (death expectad within 1 year) 6(30) 4{22)
Pre-existing lliness at 10U admission, n (%) 114567} 108 (60.7) 043
Chronic renal fafure 12 (60} a(s1) 070
Liver disease 13(653) 15(84) 47
Cardiovascular disease 27(13.5) 23(157) 054
Cheonic respiratory fafure 12{60} 13(73) 059
Neuwrologk: dsease 18 {9.0) 16 (9.0) a9
Cancer or isnmune defdency 43{21.5) 42 (236) 063
Desophageal, gastric, or duodenal ulcer 7(3.5) 12(6.7) 015
Dizbetes melitus 40 199) 33(183) 074
Weight, kg, median [IQR] 825 [71.0,94.0 760 [65.0; 90.7] 0009
BMI, ky/m?, median fQR] 281 [24.7;33.1] 268[733;31.7] 002
SAPS 1P, median IQR] 530[430;700] 56,0 [44.0;680] 043
SOFA score”, median lQR] 100[8.0;12.0] 100[80; 120} 0as
Medical diagnosis at admission, n (%) 161 (793} 140{78.2) 079
Acute lliness at ICU admission, n (%) 057
Cardiac amest 34060 25(14.0)
Acute heart falkue 367N 29(162)
Acute central nervous system falkze Q(44) 16(89)
Acute respiratory fafure B4 ({41.4) 73(408)
Trauma 523 300
Misceflansous 35(17.9) 33(184)
Cause of shock, n (%) 081
Cardac 47 23.2) 37 (207)
Sepsis 109 (537} 97 (542)
Other 47 (23.1) 45(23.7)
Onoaing treatments at Inclusion, n (96}
Randomised in the Low Group of NUTRIREA -3¢ 97 {478) 79(44.7) 047
Prone position 1465 739 020
Sedative agents 187 (52.1) 161 (839) 045
NMEA 78(384) 61(34.7) 038
Insulin 76{37.4) 71397 0565
Ant-microbial treatment® V77 {872) 149 (832) 028
Diatysis 1208 1B8010.7) 013
Outcomes
Table 5 (continued)
Resllient patients® Non-resilient patients® pvalue
N=203 N=179
RRT during the ICU stay, n (%) 36070 40(223) 0256
At least one complication’ during the ICU stay, n (88} 24(118) 26(1453) 043
Duration of mechanical ventdation, days, median [JQR] sD{zo;100] 60 [30;12.0] 032
ICU length of stay, days, median [IQR] 90 [50;150] 10060, 16.0] 044
Hospital length of stay, days, median [IQR] 190[12.0;31.0] 22.0[130;350] 031
MSPSS score 790 [69.0;84.0] 71.0[590;79.0] «0.0001
BIPQ score 320[23.0;420] 400 [31.0;500] < 00001

X Uintensive care unit, BM! body mass index, SAPS If Simpiified Acute Physiclogy

blocking agent, RRT renal repk therapy,

Score version ll, SOFA Sequential Organ Failume A
MSPSS Mukidi sonal Scale of Perceived Sodal Support, B-PQ Brief lliness Perception Questionnaire

* Resiient patients were defined as having » CD-RISC-25 score > 68 and non-resilient patients as having a (D-RISC-25 score < 67
B SAPS Il values can range from O (lowest Ievdolcmzal illness) to I&_mnmlﬂd of critical iliness with 100% predicted mortality). A score of 50 predicts 3

45.1% rick of death. The SAPS §l was de

d 24 h after ICU adm

© SOFA scores can range from 0 (o organ failure) to 24 [most severe level of multi-organ fadure). The SOFA sub-score values at ICU admissicn are reported in eTable 1
9 Patients included in the NUTRREA-3 trial were randomised to early nutrition with esther low or standard calorie-protein targets (6 kealkg/d and 0-2-04 g/kg/d,
respectively; and 25 keal'kg/d and 1-0-13 g/kg/d, respactively)

* Anti

inchuded antibictics,

" Complications included infections and gastro-intestinal complications acquired during the KU stay

iviral drugs, and antfungal drugs



Also, the data were collected by psychologists trained in telephone interviewing and in
administration of the five questionnaires used for the study. Questionnaires data were missing
for less than 2% of patients. These facts support the reliability and general applicability of our
data. Fourth, the observational design of the study precludes definitive conclusions about
causal relationships between resilience and PTSD in our cohort. Measurements at baseline
then repeatedly during follow-up would be ideal to assess causality. Nonetheless, our findings
generate strong hypotheses for designing interventional trials aimed at enhancing resilience
and thereby possibly mitigating PTSD and improving quality of life. Last, we focussed on
patients who survived an episode of severe critical illness requiring at least invasive
mechanical ventilation and vasoactive drugs. We thus studied a uniform population of patients
at high risk for long-term mental-health disturbances and, therefore, likely to benefit the most
from strategies designed to improve resilience.

Conclusions

Among survivors of severe critical illness, those with normal or high resilience were less
affected by PTSD symptoms and had higher health-related quality-of-life scores. Greater
resilience was independently associated with stronger social support and a more favourable
perception of the illness but not with the characteristics of the acute illness or the baseline
variables. Attention to social support and illness perception may help to strengthen resilience
with the goal of improving the psychological outcomes of ICU survivors.
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