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INTRODUCTION

Over the last decades, great efforts have been made to better manage comfort and welfare in critically-ill patients (1).

Suffering and psychological disorders are linked to admissions in intensive care units (ICU) [START_REF] Wade | Investigating risk factors for psychological morbidity three months after intensive care: a prospective cohort study[END_REF][START_REF] Jones | Disturbed memory and amnesia related to intensive care[END_REF][START_REF] Hatch | Anxiety, Depression and Post Traumatic Stress Disorder after critical illness: a UK-wide prospective cohort study[END_REF][START_REF] Puntillo | Determinants of Procedural Pain Intensity in the Intensive Care Unit. The Europain® Study[END_REF]. Reasons are multiple: anxiety-inducing environment and pathologies, painful procedure of care [START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends! Intensive Care Med[END_REF], absence of a day-night cycle, noises, light … These disorders may be associated with short and long-term repercussions in our patients [START_REF] Puntillo | Patient Recollection of ICU Procedural Pain and Post ICU Burden: The Memory Study*[END_REF].

Primarily neuro-psychological disorders include nightmares, reviviscence, and also a real post-traumatic stress syndrome, that will delay the return to social and professional normal life [START_REF] Needham | Improving long-term outcomes after discharge from intensive care unit: report from a stakeholders' conference[END_REF].

The development of new strategies to promote comfort while improving cognitive abilities are topical [START_REF] Jensen | Impact of follow-up consultations for ICU survivors on post-ICU syndrome: a systematic review and meta-analysis[END_REF]. Current guidelines recommend reducing the depth and duration of deep sedation, in order to screen and manage cognitive dysfunction [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF].To achieve this double goal (promoting comfort in one hand while avoiding deep sedation in the other hand), research efforts are recommended to develop non-pharmacological analgesic and relaxing techniques that are, by nature, not associated with drug adverse events, especially delirium [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Several studies have already shown the benefit of using non-pharmacological techniques in intensive care, such as hypnosis [START_REF] Queralt | Hypnosis and intensive care nursing, fusion or fiction?[END_REF], music therapy [START_REF] Jaber | Effets de la musicothérapie en réanimation hors sédation chez des patients en cours de sevrage ventilatoire versus des patients non ventilés[END_REF][START_REF] Golino | Impact of an Active Music Therapy Intervention on Intensive Care Patients[END_REF], massage, cold therapy and relaxation techniques.

Recommended assessment of patient's stressful symptoms is currently based on clinical tools [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Such tools remain subjective by nature, depending on nurses' education and training, and/or the patient's ability to use tools [START_REF] Radtke | How to implement monitoring tools for sedation, pain and delirium in the intensive care unit: an experimental cohort study[END_REF][START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF]. To deal with these issues, several electrophysiological tools have been developed to measure the stress response related to pain in patients unable to report their suffering, for example, in patients who are deeply anesthetized in the operating room, or sedated in the ICU.

One of the most studied electrophysiological tools is the Analgesia Nociception Index (ANI). ANI is a mathematical assessment of Heart Rate Variability (HRV), derived from the patient's Electro-Cardio-Graphic (ECG) monitoring. HRV is a physiological response induced by the breathing cycles, driven by the parasympathetic tone and thus, linked to the parasympathetic/sympathetic balance.

ANI provides a number from 0 to 100 through spectral analysis, which is an estimation of the balance between parasympathetic and sympathetic outflows: 100 indicates a high parasympathetic modulation (low stress level = low risk of pain), while 0 indicates an extremely low parasympathetic modulation (high stress level = high risk of pain) [START_REF] Broucqsault-Dédrie | Measurement of Heart Rate Variability to Assess Pain in Sedated Critically Ill Patients: A Prospective Observational Study[END_REF][START_REF] Logier | PhysioDoloris: a monitoring device for Analgesia / Nociception balance evaluation using Heart Rate Variability analysis[END_REF]. ANI has shown promising results in patients under general anesthesia during surgery [START_REF] Gruenewald | Influence of nociceptive stimulation on analgesia nociception index (ANI) during propofol-remifentanil anaesthesia[END_REF], just after surgery in the recovery room [START_REF] Boselli | Prospective observational study of the non-invasive assessment of immediate postoperative pain using the analgesia/nociception index (ANI)[END_REF], as well as in the ICU setting [START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends! Intensive Care Med[END_REF][START_REF] Broucqsault-Dédrie | Measurement of Heart Rate Variability to Assess Pain in Sedated Critically Ill Patients: A Prospective Observational Study[END_REF][START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF].

However, ANI might not be specific of pain but could rather be a marker of the adrenergic response, as reported in a study enrolling healthy volunteers undergoing non painful but fearful procedures [START_REF] Jess | Monitoring heart rate variability to assess experimentally induced pain using the analgesia nociception index: A randomised volunteer study[END_REF]. Consequently, it remains interesting to study whether ANI may be more specific to another component of stress and suffering than pain, such as general discomfort, anxiety, dyspnea, lack of rest, or thirst, among the most frequently stressful symptoms reported by patients hospitalized in ICU [START_REF] Chanques | Five patient symptoms that you should evaluate every day[END_REF].

The present study is an ancillary, exploratory study of an interventional study designed to evaluate the benefit of different relaxation methods in ICU patients who self-reported their intensity of different stressful symptoms before and after the relaxation sessions, and for who ANI was also continuously monitored. The hypothesis of this ancillary exploratory study was that ANI could be influenced by suffering symptoms other than pain in ICU patients. The primary endpoint was to measure the correlation between ANI and the intensity of overall discomfort and of the five most frequently reported stressful symptoms in ICU: pain, anxiety, dyspnea, thirst and lack of rest. Secondary endpoints were to measure the correlation between the variation of ANI and the variation of each symptom, and to measure the statistical performance of ANI to detect any symptom of at least moderate intensity.

MATERIALS AND METHODS

Ethics approval

The primary study is an interventional randomized cross-over trial aimed at 

Patient population

This trial took place in the medical-surgical ICU of the University Hospital of Saint Eloi, Montpellier, France, from July 2019 to December 2019.

All consecutive patients over 18-years admitted to the ICU were eligible if they were non delirious (rated as negative following the Confusion Assessment Method (CAM) for the ICU [START_REF] Chanques | The CAM-ICU has now a French « official » version. The translation process of the 2014 updated Complete Training Manual of the Confusion Assessment Method for the Intensive Care Unit in French (CAM-ICU.fr)[END_REF][START_REF] Chanques | The 2014 updated version of the Confusion Assessment Method for the Intensive Care Unit compared to the 5th version of the Diagnostic and Statistical Manual of Mental Disorders and other current methods used by intensivists[END_REF], alert according to the Richmond Agitation Sedation Scale (RASS) ≥ 0 (26-28), and with current organ dysfunctions defined by a Sequential

Organ Failure Assessment (SOFA) score ≥ 3 [START_REF] Lambden | The SOFA score-development, utility and challenges of accurate assessment in clinical trials[END_REF].

The exclusion criteria were: patient transferred from another ICU, dying patients, patients needing hygiene precautions limiting the access to the headset, patients undergoing psychotic treatment or with previous cognitive impairment, patients hospitalized for brain injury, and according to French law [START_REF] Toulouse | French legal approach to clinical research[END_REF]: pregnant or breastfeeding women, patients under tutelage or curatorship, patients not registered with the national social security system, or who refused to participate.

Conduct of the primary interventional study and description of the multimedia relaxation tools

Patients were screened daily for eligibility by investigators, and included in the study after written consent. Patients underwent four relaxation sessions consecutively, after randomization of the session order using a cross over design. The randomization was made by the statistic department, and provided via envelopes available for the ICU investigators. The four relaxation sessions are described as follows:

-STANDARD: a relaxation and distraction period of 15 minutes during which a standard usual distraction was chosen by the patient (e.g. television, radio, books…). The bedroom's door was kept closed, and any nursing and medical procedures were prevented during the session.

-MUSIC CAREÓ (Paris, France): a 15 minutes relaxation session of psychomusical intervention (music therapy) using the MUSIC CAREÓ device, consisting of U-shaped music score provided through a high-quality audio headset, the style of music being chosen by the patient from the range offered by the software.

-DEEPSEN® VR system (Saint-Didier-au-Mont-d'Or, France): a 15 minutes relaxation session of Virtual Reality (VR), immersing the patient into a series of filmed sequences, using an "all-in-one" headset created by the company. The patient is able to choose the film among four kinds of videos (Norway, mountain countryside, India and Camargue, a quiet seaside in South of France, near Montpellier) using real motion picture, two types of voice (male and female).

-HEALTY MIND® VR system (Paris, France): a 15 minutes relaxation session of VR, immersing the patient into an artificial world created from computergenerated images using a software linked to the Occulus Rift® helmet and a headset. The patient is able to choose four kinds of environments (beach, mountain, snow and Japan) using synthetic motion pictures, breathing exercises and advanced psychological/relaxation principles such as cardiac coherence.

Data handling

After enrollment in the study, a relaxation technique was proposed to the patient at the time of the day that she or he prefers. At baseline, before starting the session, the following vital parameters were recorded from the patient's bedside monitoring: heart rate, blood pressure, respiratory rate and ANI. Only instant-ANI was recorded because it had previously been reported that instant-ANI was more accurate than mean-ANI in ICU patients [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF]. Then, the patient was asked to report her or his symptoms' intensity using a large visual Numeric Rating Scale (NRS) ranging from 0 to 10 (0 = no discomfort at all; 10 = the most uncomfortable possible symptom) [START_REF] Chanques | The measurement of pain in intensive care unit: Comparison of 5 self-report intensity scales[END_REF]. Overall discomfort as well as the five current stressful symptoms were assessed: pain, anxiety, thirst, dyspnea and lack of rest. All parameters were recorded again just after the end of each relaxation session.

Statistical analysis (ancillary study) 1) Study hypothesis

The hypothesis of the present ancillary exploratory study, derived from the primary interventional trial, was that ANI could be influenced by suffering symptoms other than pain in ICU patients. All measurements performed before and after all relaxation sessions were taken into account for the exploratory analysis.

2) Primary endpoint: correlation between ANI and NRS for each of the 6 stressful symptoms reported by the patients (overall discomfort, pain, anxiety, thirst, dyspnea and lack of rest). The non-parametric Spearman's correlation coefficient was calculated to measure the correlation between ANI and NRS. To test the hypothesis of the study, correlation coefficients were compared between each other for each of the 6 symptoms, following the method by Hotelling -William [START_REF] Neill | Equality of Dependent Correlation Coefficients[END_REF].

3) Secondary endpoints:

-correlation between ANI's variation and NRS' variation (Spearman's coefficient).

-ANI's statistical performance to detect a stressful symptom of at least moderate intensity: Receiving Operator Characteristics (ROC) curves were constructed based on the definition of a moderate to severe stressful symptom as a NRS ³ 4, based on previous studies on pain in ICU patients [START_REF] Chanques | The measurement of pain in intensive care unit: Comparison of 5 self-report intensity scales[END_REF][START_REF] Boonstra | Cut-Off Points for Mild, Moderate, and Severe Pain on the Numeric Rating Scale for Pain in Patients with Chronic Musculoskeletal Pain: Variability and Influence of Sex and Catastrophizing[END_REF] and experts' opinion regarding the management of stressful symptoms in ICU patients [START_REF] Chanques | Five patient symptoms that you should evaluate every day[END_REF].

4) Number of patients needed to be enrolled

The number of patients needed to be enrolled was n=60 in the primary interventional trial. As the present ancillary study was exploratory, all patients who were enrolled in the primary study were taken into account for analysis.

5) Presentation of data

Quantitative data are shown as medians and 25th-75th percentiles. For descriptive data regarding the impact of relaxation session on ANI and NRS, the difference between the median value recorded before and after each kind of relaxation session was tested by the Student's t test or the Wilcoxon's U test depending on the distribution of the variable. For all statistical tests, a p value of 0.05 was considered statistically significant.

Data were analyzed by independent statisticians using the SAS Enterprise Guide version 9.4 (SAS Institute, Cary, NC).

RESULTS

1) Description of the population

Among the 277 patients admitted to the ICU during the study period, 237 were eligible and 60 were enrolled in the primary trial. Figure 1 shows the study flow chart.

Patients' demographic and medical characteristics were summarized in 2 shows the measurement of symptom's intensity (NRS), ANI and other vital parameters, according to the type of relaxation session.

Briefly, ANI was significantly higher after music therapy and virtual reality (suggesting a lower physiological stress after these relaxation sessions), while suffering from lack of rest was significantly lower. Anxiety was significantly lower after virtual reality, and overall discomfort was significantly lower after Healthy Mind® VR only (univariate analysis).

2) Correlation between ANI and the intensity of Overall discomfort, Pain, Anxiety, Thirst, Dyspnea and Lack of rest (primary endpoint).

The correlation between ANI and NRS for each of the 6 symptoms studied (all sessions combined) is shown in Table 3. The correlation with ANI was low or very low for each symptom (Spearman's r between -0,01 and -0,13) but statistically significant for overall discomfort (r= -0,13 ; p= 0,007), pain (r= -0,13 ; p= 0,006), anxiety (r= -0,12 ; p= 0,02), and lack of rest (r= -0,11; p = 0,03).

There was a statistically significant difference between the correlation for pain and the correlation for thirst (p= 0.007), and for dyspnea (p= 0.02). There was no significant difference between the correlation for pain and the correlation for overall discomfort (p= 0.97), anxiety (p= 0.75), and suffering from lack of rest (p= 0.67).

3) Correlation between the variation of ANI, and the variation of the intensity of Overall discomfort, Pain, Anxiety, Thirst, Dyspnea and Lack of rest after relaxation (secondary endpoint).

The correlation between ANI variation and the variation of each symptom was between 0,02 and -0,25, statistically significant for overall discomfort (r= -0,25; p= 0,0004) and lack of rest (r= -0,14; p = 0,05). These results are shown in Table 3.

4) ANI performance to detect a stressful symptom (secondary endpoint)

The ROC curves (Fig 2 ) constructed to report the ANI's performance to detect a stressful symptom as defined by a NRS ³ 4 was close to the central line with Areas Under the Curve ( AUC) ranging from 0,58 (95% CI : 0,53 to 0,64) for overall discomfort to 0,50 (95%CI : 0,44 to 0,56 ) for dyspnea.

DISCUSSION

The main result of this study is that ANI is statistically significantly correlated with pain but also with diverse stressful symptoms reported by ICU patients: overall discomfort, anxiety and lack of rest. The highest correlation was measured with pain, and this correlation was statistically significantly different from the correlation with dyspnea and thirst. However, the correlation with pain was not significantly different from the correlation with overall discomfort, anxiety and lack of rest.

ANI is probably able to measure the general physiological response of stress which is by nature not only specific of pain. ANI was used principally in intensive care and in perioperative anesthesia to evaluate pain, it has never been studied for the management of another symptom. This study is the first one, that evaluated if ANI could be a marker of other symptoms than pain in the ICU setting.

In non medical setting, ANI was assessed in 20 healthy volunteers, reporting a significant decrease in ANI values (suggesting a significant higher physiological stress response), after nociceptive stimuli including a placebo stimulation or even the information of the stimulation alone without any effective stimulation [START_REF] Jess | Monitoring heart rate variability to assess experimentally induced pain using the analgesia nociception index: A randomised volunteer study[END_REF]. This suggests that even the only impact of fear could modify the ANI. In the same way, Heart Rate Variation (HRV) technology was used to assess the stress response developed by acute care physicians during simulated training of critical intubations [START_REF] Marjanovic | Evaluation of emotional excitation during standardized endotracheal intubation in simulated conditions[END_REF]. HRV was also studied in the context of depression and anxiety in young peoples and found lower HRV in this case compared to control [START_REF] Paniccia | Clinical and non-clinical depression and anxiety in young people: A scoping review on heart rate variability[END_REF]. In all, the present study suggests that when ANI reports a low value in ICU patients, any source of discomfort or suffering should be considered, and not only pain, contrary to what ANI is used for usually today in ICU and perioperative anesthesia care. It is paramount to understand that the name of the technology ("Analgesia and Nociception" Index) would make a confusion regarding its use for pain management only, while ANI is rather a marker of general stress response.

Similar results have been found in a pediatric study, where HRV was well correlated with two clinical scoring system evaluating postoperative discomfort and pain [START_REF] Verweij | The performance of the heart rate variability-derived Newborn Infant Parasympathetic Evaluation Index as a measure of early postoperative pain and discomfort in infants-A prospective observational study[END_REF] .

In our study, the correlation coefficients between ANI and the 6 symptoms were low. Similar results have been found in a previous study [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF] measuring the correlation between ANI and the Behavioral Pains Scale (BPS). In that study [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF], the validity of ANI to measure pain during painful care procedures was demonstrated by discriminant validation method (i.e. significant changes of ANI were demonstrated before and after nociceptive stimulation) [START_REF] Gélinas | A Psychometric Analysis Update of Behavioral Pain Assessment Tools for Noncommunicative, Critically Ill Adults[END_REF]. This suggests that the correlation between ANI and symptom measurement is not the best appropriate method to assess the validity of ANI.

In the present study, ANI changed also significantly before and after relaxation, along with changes in the intensity of stressful symptoms reported by the patients. Even if the correlation between ANI and the symptoms is not the best appropriate method to assess the validity of ANI, it was chosen in the present study in order to compare the association between ANI and each symptom, with an exploratory objective. It should be also note that the ROC curves reported also a low performance of ANI to detect significant stressful symptoms including pain in the present study, contrary to a previous study [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF].

This could be explained by the fact that in the original studies performed to measure the association of ANI with pain, the stimulations that were used were much more nociceptive, and variations were therefore much more marked than in the present study. The median NRS before relaxation was less than 4 meaning that patients suffered from light to moderate pain only. Median ANI values were between 62 and 77 before relaxation suggesting that patients had light or moderate physiological stress, as values above 43 are usually reported in the literature to be not associated with suffering [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF].

There are several strengths and limitations in the present study.

Strengths include the prospective recording of parameters by a research team dedicated to the primary trial. Parameters were chosen based on validation studies [START_REF] Chanques | Five patient symptoms that you should evaluate every day[END_REF][START_REF] Chanques | Validation of the french translated Richmond vigilance-agitation scale[END_REF][START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Ely | Evaluation of delirium in critically ill patients: validation of the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU)[END_REF], international guidelines [START_REF] Ely | Monitoring sedation status over time in ICU patients: reliability and validity of the Richmond Agitation-Sedation Scale (RASS)[END_REF][START_REF] Ely | Evaluation of delirium in critically ill patients: validation of the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU)[END_REF] or experts' opinion [START_REF] Chanques | Five patient symptoms that you should evaluate every day[END_REF][START_REF] Chanques | Analgesia and sedation in patients with ARDS[END_REF]. Assessed symptoms were chosen because they were the stressful symptoms the most frequently reported by ICU patients [START_REF] Chanques | Five patient symptoms that you should evaluate every day[END_REF]. The exploratory analysis of the impact of a symptom on ANI was performed by independent senior statistical methodologists. Finally, this exploratory analysis is the first study investigating the link between ANI and diverse stressful symptoms other than pain in ICU patients.

Regarding the study limits, first, the correlation between ANI and symptoms, including pain, as well as the ROC curves, were small, more than previously reported in studies investigating pain specifically. The primary study was not designed to validate the capability of ANI to assess these symptoms, but as a surrogate and objective marker of the physiological stress response associated with patient's suffering and diverse relaxation techniques. Also, the present study could not assess all factors impacting on ANI for the same reason than the primary study was not calibrated for this endpoint. Finally, if the paramedical or medical team were asked not to enter the room during the relaxation sessions and to prevent monitor's alarms, so that the patients could take full advantage of the relaxation, this was done as far as possible but impossible to realize in 100% of sessions because of the critical nature of patients' illness. ANI values could be impacted by stressful stimulations that were not reported by the measurement of selected symptoms.

CONCLUSION

This ancillary exploratory study suggests that Analgesia Nociception Index 
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  measuring the effect of several relaxation techniques on ICU patients' suffering symptoms. It was approved by an ethics committee [Comité de Protection des Personnes Sud-Méditerranée-1 (ID-RCB:2016-A00748-43)] according to French law (23), and registered on Clinical Trials NCT04017299.

4 AUCFig 2

 42 Fig 2 Reveiver Operating Characteristics ( ROC) curves for ANI associated with Overall Discomfort, Pain, Anxiety, Thirst, Dyspnea and Lack of Rest defined by a NRS ≥4. ANI, Analgesia Nociception Index; NRS, Numerating Rate Scale; AUC, Area under the Curve
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Table 1 .

 1 The

	median age was 62 [51-69], and there were a majority of men (67%). The main reasons
	of admission were liver transplantation (30 %) and other abdominal and or thoracic
	surgical interventions (28%), respiratory failure (10%), hemorrhagic shock (8%) and
	septic shock (7%). The median Simplify Acute Physiological Score II (SAPS II) score
	was 36 [13-82]. Seventy five percent of patient were treated with analgesics, and twenty
	seven percent with anxiolytics.

During the study, patients were assessed up to eight times, i.e. before and after each of the 4 relaxation sessions: Standard relaxation, Music CareÓ, Healthy Mind® VR, and Deepsen® VR, accounting for up to 428 assessments of patient's symptoms (Fig 1). The number of evaluations is lower after relaxation sessions because of a few cases of early relaxation interruptions. ANI recording could be obtained in 406/428 (95%) assessments. Table

  (ANI) is not only an electrophysiological assessment of pain as its name would suggest.ANI is probably more a surrogate marker of overall discomfort and other stressful symptoms, especially anxiety and lack of rest. Discomfort is a parameter that is humanely fundamental to take into account in the overall management of critically ill patients, but it is difficult to analyze objectively, as the present study reports low to very low correlation between ANI and symptoms. However, ANI is a tool that can help managing patient's overall suffering, especially patients unable to communicate. The present study suggests than all sources of stress and suffering should be considered when ANI is used in ICU, and not only pain.

				Screening and Assessment of Patients		
				July 12, 2019 to December 31, 2019		
				277 patients were admitted to the ICU		
					41 patients were not eligible	
							2 children	
							4 adults under tutelage
							35 not communicant
				237 patients were eligible			
						181 were excluded before enrollment
							65 research team
							unavailable	
							46 SOFA score < 3
							34 dying	
							22 refusal	
							10 other reason	
				60 patients were included in the study		
				60 patients were randomized			
		full protocol (4 sessions) n=50				incomplete protocol (1-3 sessions) n=10
	Standard distraction	Musi-careâ	Healty Mindâ	Deepsen â	Standard distraction	Musi-careâ	Healty Mindâ	Deepsen â
	n= 50	n= 50	n= 50	n= 50	n=4		n=5	n=3	n=6
				total assessments analyzed		
		NRS Discomfort n=218 before	NRS Anxiety before n=220	NRS Pain before n=220	NRS Thirst before n=220	NRS Dyspnea before n=220	NRS Lack of rest before n=218	ANI before n=204
		NRS Discomfort n=210 after	NRS Anxiety after n=214	NRS Pain after n=214	NRS Thirst after n=214	NRS Dyspnea after n=214	NRS Lack of Rest after n=209	ANI after n=202
	Fig 1 Study Flow Chart.					

N are different in total assessments analyzed because of uncomplete sessions

Table 1 -Demographic and medicals characteristics Medical history and characteristics upon admission to ICU

 1 

	Age (yr)

Table 1

 1 Patient and medical characteristics of the 60 patients included for analysis. Continuous data are expressed in median [25th-75th percentiles]. BMI: Body Mass Index; SAPS II: simplified acute physiology score II; SOFA: Sequential Organ Failure Assessment score; RASS: Richmond Agitation-Sedation Scale; CAM-ICU: Confusion Assessment Method for the ICU; ARDS: Acute Respiratory distress syndrome

Table 3 Correlation ANI -NRS of Overall Discomfort, Pain, Anxiety, Thirst, Dyspnea and Lack of Rest

 3 

	ANI/NRS Overall Discomfort	ANI/ NRS Pain	ANI/ NRS Anxiety	ANI/ NRS Thrist	ANI /NRS Dyspnea	ANI / NRS Lack of Rest

Correlation between ANI (before/after) and NRS ( before/after) on all sessions

  

	Nb	398	404	404	404	404	397
	r = Spearman's Correlation Coefficient	-0,13	-0,13	-0,12	0,07	-0,01	-0,11
	p	0,007	0,006	0,02	0,13	0,78	0,03
	Correlation between ANIi variation and NRS variation on all sessions				
	Nb	193	198	198	198	198	191
	r = Spearman's Correlation Coefficient	-0,25	-0,11	-0,06	0,02	-0,09	-0,14
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ABSTRACT Introduction:

The management of the comfort of patients in intensive care is fundamental because of the invasive nature of the care and the criticism of the situation which is associated with many states of post-traumatic stress in surviving patients. The Analgesia Nociception Index (ANI) is a tool currently used to monitor pain, ranging from 0 (predominant sympathetic tone, maximum pain) to 100 (predominant parasympathetic tone, no pain). In this ancillary study of an interventional study evaluating different relaxation techniques, we explore the association between ANI and different symptoms of suffering, with the hypothesis that ANI is not a specific measure of pain.

Methods: Discomfort, pain, anxiety, dyspnea, thirst and lack of rest, which are the main symptoms associated with suffering in intensive care, were measured as well as ANI before and after 4 periods of randomized 15-minutes relaxation: standard relaxation, Music CareÓ music therapy, Deepsenâ virtual reality (VR) headset (real images) or Healthy Mindâ (synthetic images). The primary outcome was the correlation between ANI values and the 0-10 numerical scales measured by the Spearman coefficient.

Results: 404 evaluations were analyzed in 60 patients. ANI was significantly correlated with pain (r = -0.13; p = 0.006), discomfort (r = -0.13; p = 0.007), anxiety (r = -0.12; p = 0.02) and lack of rest (r = -0.11; p = 0.03), but not thirst or dyspnea. There was a significant difference between the ANI / pain correlation and the ANI / thirst and dyspnea correlation, but the difference was not significant between the ANI / pain correlation and the ANI / discomfort, anxiety and lack of rest correlation (p> 0.7; Hotelling -William method) Conclusion: ANI is not only as the name suggests a marker of pain and nociception, but rather a marker of more general suffering, including other symptoms of stress.

RESUME

Introduction : La prise en charge du confort des patients en réanimation est fondamentale au vu du caractère invasif des soins et de la criticité de la situation qui est associée à de nombreux états de stress post traumatique. L'Analgesia Nociception Index (ANI) est un outil utilisé pour monitorer la douleur, s'échelonnant de de 0 (tonus sympathique prédominant, douleur maximale) à 100 (tonus parasympathique prédominant, absence de douleur). Dans cette étude ancillaire d'une étude interventionnelle évaluant différentes techniques de relaxation, nous explorons l'association entre l'ANI et différents symptômes de souffrance, dans l'hypothèse que l''ANI ne soit pas une mesure spécifique de la douleur. 

Méthodes