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INTRODUCTION GENERALE 

La réanimation prodigue des soins souvent lourds et invasifs à des patients atteints de 

pathologies graves, responsables de défaillances d’organes, et mettant fréquemment en jeu 

leur pronostic vital. La mortalité en réanimation est donc élevée, mais les conséquences 

physiques et psychologiques sont également importantes chez les survivants. Les séquelles 

liées à la maladie initiale, et parfois aux soins prodigués, ainsi que l’anxiété et les douleurs 

endurées durant l’hospitalisation, participent à l’altération de la qualité de vie qui peut faire 

suite à une hospitalisation en réanimation.  

Le syndrome post-réanimation est une entité récente, établie en 2010, qui regroupe plusieurs 

déficiences (cognitives, psychologiques et physiques) impactant la qualité de vie, et dont 

l’incidence se situerait entre 50 et 70% des patients sortants de réanimation (1). Les douleurs 

en font partie. 

 
Figure 1 Modèle de la déficience post-réanimation de l’OMS (d'après Ustun et al.) 
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Depuis 2022 et l’entrée en vigueur de la 11ème classification internationale des maladies, la 

douleur chronique est définie comme une douleur qui persiste ou réapparaît pendant plus de 

3 mois (2). Elle concernerait environ 1 personne sur 5 en Europe, mais cette prévalence 

pourrait être plus importante dans certaines populations à risque (3). Les douleurs chroniques 

sont ainsi séparées en 7 groupes, dont les douleurs chroniques post-chirurgicales ou post-

traumatiques. 

Des études réalisées ces dernières années estiment l’incidence des douleurs chroniques suite 

à un séjour en réanimation entre 15 et 77% (4). Cependant, les études avec des suivis 

prolongés et des taux de réponses élevés sont peu nombreuses. Il est donc difficile de définir 

clairement des facteurs de risques de douleurs chroniques après une hospitalisation en 

réanimation.  

Plusieurs éléments tels que la gravité clinique, les durées de ventilation mécanique et de 

séjour, la douleur préexistante, la présence de douleurs aigues pendant l’hospitalisation ou à 

la sortie de réanimation ont toutefois été identifiées comme facteurs de risque potentiels (5).  

Par ailleurs, des travaux récents sur l’hyperalgésie induite par les morphiniques attribuent au 

rémifentanil un risque accru d’hyperalgésie, notamment en post-opératoire (6,7). Le choix du 

morphinique utilisé pour traiter les douleurs aigues en réanimation pourrait donc également 

influencer la chronicisation des douleurs après une hospitalisation en réanimation. 

Nous avons mené une étude prospective interventionnelle sur la douleur chronique post-

réanimation au sein d’un service de réanimation chirurgicale. L’objectif de cette étude était de 

décrire l’incidence de la douleur chronique après un séjour en réanimation et de déterminer 

ses facteurs de risques, ainsi que d’évaluer la qualité de vie et la prévalence de symptômes 

dépressifs après une hospitalisation en soin intensifs. 
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1. Abstract 

Background: Prevalence and risk factors for long term pain symptoms following an intensive 

care unit (ICU) stay have not been thoroughly investigated. 

Method: We conducted a prospective, monocentric study in patients who remained in the ICU 

at least 3 days and who were able to answer a questionnaire. The primary aim was to describe 

the incidence of persistent pain up to 1 year after ICU discharge and to determine its risk 

factors. Follow-up consisted of 3 phone interviews at 3, 6 and 12 months. Patients answered 

the Brief Pain Inventory (BPI) for pain assessment and the Patient Health Questionnaire-2 

(PHQ-2) for depression.  

Results: Among the 150 patients included (mean±SD age 66±17 years, 99 (66%) men, 

median [Q1 – Q3] SAPS II 39 [30 – 49]), 71 (47%) reported pain at discharge. At 3 months 

among 114 patients who responded, 44 (39%) had pain, at one year 36 (35%) patients 

remained painful, among the 103 interviewed. Main factors associated with pain at 3 months 

were urgent surgical admission (p = 0.029), bone fractures (p = 0.035), number of ICU days 

with significant pain (3 [1 – 6] vs. 1.5 [1 – 3] days, p = 0.004), exposition to opioids (4 [1 – 

6] vs. 2 [0 – 4] days, p = 0.014; total dose 121.5 [53 – 290] vs. 40.25 [0 – 310] mg equivalent 

morphine, p = 0.038). Factor independently associated with pain at 1 year was the presence 

of axial skeleton fracture (OR 5.18, 95% CI [1.28 – 26.30], p = 0.0278). 

Conclusions: Around a third of the ICU patients experience pain until one-year after 

discharge. Patients with fractures of the axial skeleton seem to be at higher risk of chronic 

pain. 

 

Key Words: pain, ICU, opioids 
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2. Introduction 

Identification and treatment of pain in critically ill patients has been studied and promoted for 

many years (8–11). More recently, it has been recognized that acute care, such as surgery or 

intensive care unit (ICU) hospitalization, could be responsible for chronic pain (12,13). Chronic 

pain has been defined by the International Association for the Study of Pain (IASP) as a pain 

persisting beyond the normal tissue healing time, typically considered to be at least 3 months 

in the absence of other influencing factors (2). This classification is divided into 7 groups, 

including post-operative and post-traumatic chronic pains. In Europe, moderate to severe post-

operative persistent pain is observed in at least 10% of patients but can reach significantly 

higher percentages depending on the type of surgery performed (14–16). 

Chronic pain is becoming a major public health issue, because it negatively impacts the 

patients' quality of life and because it may contribute to the “opioid crisis”, which is becoming 

a major cause of death in the US (17–20). Commonly associated risk factors include age, 

female gender, low socio-economic status, obesity, chronic cardiovascular or pulmonary 

conditions, cancer, addictions, and depression, but acute pain is one of the most important 

(21–25).  

The pathophysiology of chronic pain is complex, involving inflammation, neuroimmune 

disorders, opioid-induced hyperalgesia... Critically ill patients should thus be at high risk of 

developing chronic pain. Indeed, acute pain is frequent in these patients, yet it tends to be 

underdiagnosed and inadequately treated (8,9). Such pain may result from trauma, surgery, 

invasive procedures, or nursing care, and concern more than half of the patients (26,27).  
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A recent study revealed a 48% incidence of patients with significant pain 3 months after ICU 

discharge (28). Other study did long term evaluation (ie one year) and found prevalence 

between 15 to 77%, but these studies are quite old and with few patients followed until one-

year (4). Among the 4 study with a 1 year follow up, only Jeitziner et al. achieved an interesting 

response rate of 85% in 2015 with only 15% of patient with chronic pain (29). More recently 

Langerud and al. and Hayhurst and al. obtained response rate of only half of the patient with 

38% and 74% of patients with chronic pain, respectively (30,31). Carrie and al. also achieved 

a satisfactory response rate of 70%, but their study focused on a very specific population of 

65 patients with blunt chest trauma where 30% of them had chronic pain at 12 months (32). 

We conducted a prospective observational study on pain symptoms after an ICU stay of ≥3 

days. The objective was to describe the incidence of chronic pain, until one-year after an ICU 

stay, and to determine its risk factors. 
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3. Materials and Methods 

We conducted this prospective study in the 12-beds surgical ICU of the University Hospital of 

Angers. The research protocol received approval from the Ile-de-France ethics committee (CPP 

Ile-de-France VII approval N°2019-A01865-52) and was registered online before the first 

inclusion (clinicaltrial.gov NCT04164342, on November 15, 2019). Written information about 

the study was provided to patients upon their ICU discharge and oral consent was obtained 

from all the patients, according to the French law (33). 

3.1. Inclusion Criteria 

All patients aged ≥ 18 years old, hospitalized for at least 3 days in the ICU, and who gave an 

informed oral consent were included. 

3.2. Exclusion Criteria 

Patients with chronic pain receiving level 2 or 3 treatment for more than 3 months, patients 

with a progressive cancer and a predicted life expectancy of ≤6 months, and those who were 

unable to answer questionnaires were excluded. 

3.3. Pain Assessment  

Our standard of care is to assess pain every 3 hours using a numerating rating scale (NRS 

rated from 0- no pain to 10- maximum pain) or the Behavioral Pain Scale (BPS), depending 

on the patient's level of consciousness, and to control pain using nurse-driven analgesia and 

sedation protocols (34,35). In case of sedation, usual opioids are sufentanil and remifentanil. 

In awake patients, usual opioids are oxycodone (iv or oral, including LP form) or morphine. 

Patients controlled analgesia is also frequently used.  
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On the day of ICU discharge, patients were asked for pain (yes/no) and its intensity was 

measured using a NRS (rated from 0- no pain to 10- maximum pain).  

After discharge, patients were contacted by phone at 3 months (V1), 6 months (V2) and 1 

year (V3) to complete the Brief Pain Inventory (BPI) questionnaire for chronic pain diagnosis 

and its impact on quality of life, as well as the Patient Health Questionnaire-2 (PHQ-2) to 

screen for depression (2 questions seeking to identify anhedonia or abulia and sadness or loss 

of hope, with a score ranging from 0 to 6 and a score ≥3 indicates possible depression). We 

also collected information on analgesic treatments (36,37). A patient was considered to have 

chronic pain based on their response to the first question of the BPI questionnaire (yes/no). If 

a patient did not answer a phone call on the scheduled date, a maximum one-month delay was 

allowed for multiple recall attempts before declaring them "unreachable".   

Apart from these three calls, the study did not involve any modification of patient care. 

However, patients could be advised to consult a doctor in case of disabling pain or symptoms 

suggestive of a depressive episode. 

3.4. Data Collection 

For each patient, we collected daily pain scores, total doses of analgesics (expressed in total 

equivalent dose of morphine) and sedatives administered, duration of stay in the intensive 

care unit, number of days on mechanical ventilation, number of days with catecholamines, 

presence and location of fractures upon admission, occurrence of one or more sepsis during 

the stay, number of surgeries during the stay, and the potential presence of drains. 
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3.5. Primary Outcome 

The main objective of our study was to assess the incidence of chronic pain 3 months after an 

ICU stay based on the BPI questionnaire. 

3.6. Secondary Outcome 

Secondary objectives included the proportion of patients with chronic pain at 6 months, and 1 

year after ICU, the potential risk factors associated with chronic pain at 3 months, 6 months, 

and 1 year after leaving the surgical ICU, the quality of life assessed through the BPI 

questionnaire and the prevalence of depression symptoms. 

3.7. Statistical Analyses 

Due to the observational design of the study, we did not calculate the number of patients 

needed. However, we estimated that the prevalence of chronic pain would be around 20%, 

and thus we decided to include 150 patients, in order to have around 30 patients with chronic 

pain, which would allow us to do some multivariate analysis to investigate the risk factors of 

chronic pain.  

Patient characteristics at inclusion and during ICU care were compared between groups with 

and without chronic pain in the BPI questionnaire at 3 months. Descriptive analysis included 

frequencies and percentages for qualitative variables, and means±SD, medians [Q1–Q3], for 

quantitative variables, according to their distribution. Association tests were conducted using 

logistic regression or χ² for qualitative data and Pearson's coefficient for quantitative data. 

Statistical significance was established at p < 0.05. 
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4. Results 

4.1. Baseline Data 

Between November 27, 2019, and June 24, 2021, we included 150 patients among the 607 

patients hospitalized during this period. The flowchart of the study is depicted in Figure 2. 

Table I shows the main characteristics of the study population. 

During their stays, 119 (79%) patients experienced at least one painful episode (defined as an 

NRS ≥ 3 or a BPS ≥ 5), requiring a therapeutic intervention. A total of 109 (73%) patients 

received opioids during their ICU stay (for a median of 4 [2 – 7] days and a total dose of 170 

[59 – 540] mg equivalent dose of morphine). Regarding continuous intravenous analgesia, 

sufentanil was the first choice for 69 patients, while remifentanil was used in 34 patients (with 

23 having received sufentanil too). Sufentanil was administered for a median duration of 2 [1 

– 4] days with a median cumulative dose of 165 [83 – 450] mg equivalent dose of morphine, 

whereas remifentanil was administered for a longer median duration of 3[2 – 6] days, resulting 

in higher median cumulative morphine equivalent doses of 1113 [244 – 3469] mg. Ketamine 

was used in 15 patients, for a median duration of 1 [1 – 1] day. Loco-regional anesthesia was 

rarely used, with epidural anesthesia in 3 patients, facial plane blocks in 3 patients and 

peripheral blocks in 1 patient.  

On the day of discharge, 71 (47%) patients reported pain, with an average NRS of 5.2/10. 
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Figure 2 Flowchart 

Chronic pain was assessed using the BPI questionnaire 
86 patients completed all three questionnaires, while 20 patients remain unreachable 
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  Table I Baseline characteristics 

Age – years 61 ± 17 

Male gender – no. (%)  99 (66) 

Medical history – no. (%)  

Addiction (tobacco, alcohol, others) 30 (20) 

Psychiatric conditions (depression, burnout, others) 16 (11) 

Cancer 30 (20) 

Obesity 51 (34) 

Chronic analgesic treatments – no. (%)  

Paracetamol, NSAID, Nefopam 12 (8) 

Tramadol 1 (1) 

Opioid 1 (1) 

Type of admission – no. (%)  

Emergency surgery 76 (51) 

Scheduled surgery 16 (11) 

Medical admission 58 (39) 

Cause of admission – no. (%)  

Trauma (non neuro)  30 (20) 

Brain-injured 33 (22) 

Abdominal surgery 34 (23) 

SARS-Cov-2 infection 21 (14) 

Others 32 (21) 

SOFA score  6 [4 – 9] 

SAPS II (IGS2) score 39 [30 – 49] 

ARDS during the stay – no. (%) 24 (16) 

Sepsis during the stay – no. (%) 83 (55) 

Surgery during the stay – no. (%) 77 (51) 

Length of stay – days  8 [5 – 13] 

Administration of catecholamines – no. (%) 91 (61) 

Duration of catecholamines administration – days 2 [1 – 4] 

Mechanical ventilation – no. (%) 105 (70) 

Duration of mechanical ventilation – days 4 [2 – 9] 
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4.2. Follow Up 

The last phone interview was obtained on June 24, 2022. A total of 114 patients responded at 

3 months, 113 at 6 months, and 103 patients responded at 1 year (Figure 2). Out of the entire 

cohort, 86 patients completed all questionnaires, while 20 patients remained unreachable. The 

Figure 3 depicted the pain trajectories of all patients. 

4.3. Chronic Pain 

Among the 114 patients who responded at 3 months, 44 (39%) were painful, with an average 

NRS of 4.3/10. Twenty-five (57%) were treated with pain killer drugs, including opioids in 5 

patients.  

The factors associated with chronic pain at 3 months were urgent surgical admission (p = 

0.029), axial skeleton fractures (9 (20%) vs. 4 (5.7%), p = 0.035), number of days under 

catecholamines (2 [0 – 3] vs. 1 [0 – 2] days, p = 0.039), the time spent with pain (defined as 

the number of days with at least one NRS ≥ 3 or BPS ≥ 5, median [IQR], 3 [1 – 6] vs. 1.5 [1 

– 3] days, p = 0.004), pain on the day of discharge (26 (59%) vs. 26 (37%), p = 0.036) and 

exposition to opioids (4 [1 – 6] vs. 2 [0 – 4] days, p = 0.014 ; with a total dose of  121.5 [53 

– 290] vs. 40.25 [0 – 310] mg equivalent of morphine, p = 0.038). However, the type of opioid 

used did not influence pain status at 3 months (Table II).  

In multivariate analysis, no factor was independently associated with chronic pain at 3 months. 
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Table II Patient characteristics according to their pain status at 3 months 

 Pain (n = 44) No pain (n = 70) p Unknown (n = 36) 

Age – years 56.8 ± 18 62.2 ± 17 0.107 62.5 ± 15 

Male gender – no. (%)  27 (61) 43 (61) 1.000 29 (81) 

Medical history – no. (%)     

Addiction (tobacco, alcohol, others) 5 (11) 13 (19) 0.445 12 (33) 

Psychiatric conditions  4 (9) 3 (4) 0.522 9 (25) 

Cancer 8 (18) 14 (20) 1.000 8 (22) 

Obesity 16 (36) 23 (33) 0.856 12 (33) 

Analgesic treatments – no. (%)     

Paracetamol, NSAID, Nefopam 2 (5) 5 (7) 0.608 5 (14) 

Tramadol or opioid 1 (2) 1 (1) 1.000 0 

Type of admission – no. (%)   0.029  

Emergency surgery 27 (61) 28 (40)  21 (58) 

Scheduled surgery 6 (14) 7 (10)  3 (8) 

Medical admission 11 (25) 35 (50)  12 (33) 

Cause of admission – no. (%)   0.072  

Trauma (non neuro) 16 (36) 8 (11)  6 (17) 

Brain injury 8 (18) 16 (23)  9 (25) 

Abdominal surgery 10 (23) 13 (19)  11 (31) 

SARS-Cov-2 infection 3 (7) 12 (17)  6 (17) 

Others 7 (16) 21 (30)  4 (11) 

SOFA score  5 [3 – 8] 5 [4 – 9] 0.615 7 [5 – 10] 

IGS2 score 37 [27 – 47] 37 [31 – 45] 0.738 41 [33 – 53] 

ARDS (≥ 1) during the stay – no. (%) 5 (11) 12 (17.1) 0.566 7 (19) 

Sepsis (≥ 1) during the stay – no. (%) 20 (45) 44 (63) 0.103 19 (53) 

Surgery (≥ 1) during the stay – no. (%) 26 (59) 31 (44) 0.178 20 (56) 

Lenght of stay – days  7 [6 – 12] 8 [5 – 13] 0.781 9 [5 – 13] 

Catecholamines administration – days 2 [0 – 3] 1 [0 – 2] 0.039 1 [0 – 2] 

Mechanical ventilation – days 2 [0 – 5] 2 [0 – 7] 0.732 2 [1 – 8] 

Time with pain (NRS ≥ 3 or BPS ≥ 5) – days 3 [1 – 6] 1.5 [1 – 3] 0.004 2 [0 – 4] 

Time with opioid administration – days  4 [1 – 6] 2 [0 – 4] 0.014 4 [0 – 7] 

Total dose of opioid – mg eq. morphine 121.5 [53 – 290] 40 [0 – 310] 0.038 78 [0 – 376] 

Axial skeleton fractures – no. (%) 9 (20) 4 (6) 0.035 6 (17) 

Pain on the day of discharge – no. (%) 22 (50) 26 (37) 0.036 18 (50) 
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At 6 months, the number of patients with chronic pain decreased to 38 (34%), with an average 

NRS of 4.9/10. Among these patients, 21 (55%) already had pain at 3 months.  

In the multivariate analysis, risk factors significantly associated with chronic pain at 6 months 

were the presence of an axial skeleton fracture (OR 4.66, 95% CI [1.12 – 24.11], p = 0.043) 

and the presence of chronic pain at 3 months (OR 3.73, 95% CI [1.49 – 9.65], p = 0.005) 

(Table III). 

Finally, at 1 year, 36 (35%) out of 103 patients reported chronic pain, with an average NRS of 

4.6/10. Eight patients had chronic pain at each of the three questionnaire assessments (V1, 

V2, and V3) and 6 patients experienced pain since ICU discharge (Figure 3). The factor 

independently associated with pain was the presence of fracture on inclusion (OR 5.18, 95% 

CI [1.28 – 26.30], p = 0.0278) (Table IV). 

 

 

Figure 3 Evolution of chronic pain incidence at discharge, 3 months, 6 months and 1 year 
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4.4. Quality of Life 

Regarding the quality of life of patients suffering from chronic pain, the impact of chronic pain 

on general activity increased over time. This interference with general activity (assessed on a 

scale rated from 0- no interference to 10- maximum interference) averaged 4.6 at 3 months, 

5 at 6 months, and 5.9 at 1 year. The impact of chronic pain on patients' sleep appears to 

follow a similar trend, with increasing interference assessed at 3.6 at 3 months, 4 at 6 months, 

and 4.6 at 1 year. The observation is less pronounced but similar when considering the impact 

of chronic pain on the enjoyment of life, with an average score of 2.7 at 3 months and 3.7 at 

1 year. Chronic pain also appears to affect patients' mood consistently over time, with 

interference averages of 4.3, 4, and 4.6 at 3 months, 6 months, and 1 year respectively. 

Table III Multivariate logistic regression analysis of risk factors for 
chronic pain at 6 months after ICU discharge 

  Odds ratio 95% CI p 

Axial skeleton fracture 4.66 [1.12 – 24.11] 0.043 

Time with pain (NRS ≥ 3 or BPS ≥ 5) 1.11 [0.97 – 1.29] 0.132 

Time spent with opioid administration  1.00 [0.99 – 1.01] 0.234 

Chronic pain at 3 months 3.73 [1.49 – 9.65] 0.005 

Table IV Multivariate logistic regression analysis of risk factors for  
chronic pain 1 year after ICU discharge 

  Odds ratio 95% CI p 

Axial skeleton fracture 5.18 [1.28 – 26.30] 0.0278 

Time with pain (NRS ≥ 3 or BPS ≥ 5) 1.08 [0.93 – 1.25] 0.2824 

Time spent with opioid administration  1.00 [0.99 – 1.01] 0.6533 

Chronic pain at 3 months 2.06 [0.76 – 5.51] 0.1506 
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4.5. Depression 

Major depressive symptoms (defined as a score of at least 3 on the PHQ-2) were present in 29 

(25%) patients at 3 months, but only 14 (48%) of them also had chronic pain. At 6 months 

and 1 year, 20 (18%) and 13 (13%) patients, respectively, had major depressive symptoms 

with still less than half of them also experiencing chronic pain. 
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5. Discussion 

In this prospective observational study, we found a relatively high proportion of patients 

experiencing chronic pain at 3 months, affecting more than a third of the patients. More 

importantly, this high incidence of chronic pain does not appear to decrease at 1 year.  

There have been a few studies investigating chronic pain following ICU stays. Recently, in a 

prospective multicentric study involving 814 patients and using an NRS to assess pain, Bourdiol 

et al. reported pain at 3 months in 48% of patients (28). Despite the difference in the method 

used to evaluate pain, this higher percentage compared to our findings may be explained by 

the fact that patients experienced higher pain levels upon ICU discharge in their study (60%) 

compared to our study (47%). The presence of pain at ICU discharge also emerged as a risk 

factor for chronic pain in their study, with 57% of patients experiencing pain at 3 months also 

reporting pain at ICU discharge. 

In another retrospective single-centered cohort involving 323 patients and using the BPI 

questionnaire to investigate the incidence of pain 6 months to 1 year after an ICU stay, Battle 

et al. observed a 44% incidence of chronic pain at least 6 months after ICU discharge, slightly 

higher than in our study (13). This might be attributed to biases associated with the 

retrospective nature of the study and their follow-up rate of 61%. 

The longitudinal monocentric study by Langerud et al. investigated chronic pain at 3 months 

and up to 1 year after ICU discharge in 193 patients, using the BPI short form (30). Patient 

follow-up began at 3 months, and data regarding their ICU stay were collected retrospectively. 

The study was conducted in two ICUs that did not handle trauma patients. The incidence of 

pain in the study was 49% at 3 months and 38% at 1 year. However, they only achieved a 

46% follow-up rate at 12 months and provided no details regarding intensity of the pain. 
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Hayhurst et al. encountered similar challenges in follow-up within their prospective cohort 

study, utilizing the BPI score to evaluate the incidence of chronic pain at 3 and 12 months 

post-ICU discharge (31). They managed to contact only 51% of the 496 included patients for 

a 12-month evaluation, revealing a notable 74% rate of patient experiencing pain at 1 year. 

Beyond biases associated with loss to follow-up, this surprisingly high figure may also be 

explained by the fact that approximately one-third of the study's participants were already 

using opioids, likely indicative of pre-existing chronic pain.  

In 2015, Jeitznier et al. conducted a prospective longitudinal study comparing 146 elderly 

patients hospitalized in the ICU with 146 healthy individuals of similar ages (29). The rate of 

loss to follow-up was very low, with a response rate of 85% at 12 months. This study concluded 

an absence of association between ICU stay and chronic pain, with only 15% of patients 

consuming analgesics one-year post-discharge, and a mean pain intensity measured at 1.7 

out of 10 using an NRS. These results, contrasting with previously discussed studies and our 

study, could partly be explained by the presence of only 7% of patients hospitalized following 

trauma among this population, which consisted of a majority of patients admitted to the ICU 

for cardiac disease. 

Thus, our study is the first prospective observational study investigating the incidence of 

chronic pain following surgical ICU hospitalization extending up to 1 year post-discharge, and 

with a follow-up rate of 77% at one-year in patients alive. This long-term observation revealed 

that the presence of an axial skeleton fracture was a potential significant risk factor for 

developing persistent chronic pain at 6 months and 1 year after intensive care unit 

hospitalization. 
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A prospective single-center cohort study of 127 patients investigating chronic pain following 

early traumatic fracture-related surgery revealed a high rate of chronic pain at 1 year, reaching 

43% (38). This represents a higher rate compared to orthopedic or other common elective 

surgeries (16). Acute pain and morphine consumption after trauma and early on after surgery 

were also associated with chronic pain. Another prospective cohort study, assessing 303 

patients for acute pain and persistent post-surgical pain following orthopedic trauma, found 

that 65% of patients experienced persistent pain at 3 months (39). Once again, preoperative 

acute pain at rest was identified as a potential risk factor.  

Opioid consumption also appears to contribute to the development of chronic pain following an 

ICU stay. Our study identifies it as a risk factor for chronic pain at 3 months, with the presence 

of chronic pain at 3 months itself appearing to be a risk factor for chronic pain at 6 months. 

However, the type of opioid does not seem to affect the incidence of chronic pain. Despite 

emerging data suggesting a higher risk of postoperative hyperalgesia with remifentanil, our 

study did not find evidence of an increased incidence of chronic pain among patients treated 

with remifentanil in the intensive care unit or operating room (6,7). However, the power of our 

study is limited with only 34 patients treated with remifentanil.  

Locoregional anesthesia may offer an interesting solution to limit exposure to opioids, drawing 

inspiration from the Opioid-Free Anesthesia models used in anesthesia (40). In our study, it 

concerned only 7 patients. This is not enough to observe any potential benefit on chronic pain 

development. 
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Infection with the SARS-CoV-2 virus does not appear to increase the incidence of chronic pain 

following ICU. Out of the 21 patients hospitalized for COVID-19 in our study, only 3 (14%) 

experienced chronic pain at 3 and 12 months. The findings from Bourdiol et al. were consistent 

in this regard, showing an incidence of chronic pain at 3 months among patients admitted for 

COVID-19 of 10% (28). 

Our results also confirm the impact of chronic pain on quality of life, particularly on mood, 

sleep and overall activity. Furthermore, the repercussions of chronic pain may aggravate over 

time. This could be attributed to psychological and physical exhaustion experienced by 

patients, as well as inadequate management of chronic pain possibly due to insufficient 

resources for diagnosis and treatment, excessive tolerance of pain by both patients and 

physicians, or even lack of follow-up care.  

Those observations prompt consideration of the potential benefits of follow-up consultation for 

ICU survivors. Such follow-up could lead to more effective detection and management of 

chronic pain and its impact on quality of life. However, studies encounter challenges in 

demonstrating long-term benefits of these programs (41,42). This is likely due to the need for 

patient selection based on predefined risk factors to target those who may benefit from these 

consultations. Therefore, further research is needed to clearly define the risk factors for chronic 

pain and identify patients who could benefit from post-ICU follow-up. 

Our study has several limitations. Despite achieving a relatively high follow-up rate within our 

cohort, non-response from some patients exposes us to a risk of selection bias. Furthermore, 

our study is conducted at a single center, surgical ICU, our results may thus not be extrapolated 

to all ICU patients. Moreover, the study was conducted partly during the COVID-19 pandemic, 

with some prolonged mechanical ventilation duration and lengths of stays, but COVID-19 was 

not a risk factor for chronic pain in our cohort.  
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Conclusion 

Chronic pain is common following ICU stays, affecting more than one-third of the patients until 

one year after discharge. Duration of pain, opioid consumption regardless of the type used, 

and presence of pain at discharge are short-term risk factors for chronic pain. The presence of 

axial skeleton fractures is a major risk factor for both short- and long-term chronic pain. 
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CONCLUSION GENERALE 

La douleur chronique est fréquente après un séjour en réanimation. Dans notre étude portant 

sur 150 patients, elle concerne 39% des patients à 3 mois. Les facteurs de risque de douleur 

chronique à 3 mois sont l’admission pour cause d’urgence chirurgicale, le nombre de jours 

sous catécholamines, le temps passé avec une douleur en réanimation, la présence d’une 

douleur à la sortie de réanimation, et l’exposition aux morphiniques sans incidence du type de 

morphinique utilisé.  

La douleur chronique persiste, avec une incidence stable dans le temps. Notre suivi prolongé, 

avec un taux de réponses de 77% des patients vivants à 1 an, montre en effet une incidence 

similaire de 34% à 6 mois et 35% à 12 mois. La présence d’une fracture du squelette axial 

semble être un facteur de risque majeur de chronicisation de la douleur au-delà de 3 mois.  

La douleur chronique est associée à une altération de la qualité de vie. Les patients avec des 

douleurs chroniques rapportaient des répercussions de la douleur sur leur activité générale, 

leur sommeil, et leur humeur.  

Ces résultats amènent à se questionner sur les bénéfices potentiels de consultations de suivi 

pour les patients sortant de réanimation. Un tel programme pourrait permettre une détection 

et une prise en charge optimale de la douleur chronique afin de limiter son impact sur la qualité 

de vie. Cependant, cela nécessiterait d’identifier au préalable les patients pouvant tirer profit 

de ce type de consultations, en identifiant plus précisément les autres facteurs de risque de 

chronicisation de la douleur après un séjour en réanimation. 
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Annexe 4. Tableau d’équivalence des morphiniques 
 
 

 Morphine Oxycodone Sufentanil Rémifentanil 
Equianalgésie 1 1 500 50 

Dose en mg eq. morph. 1 mg 1 mg 2 µg 20 µg 
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 Contexte : La prévalence et les facteurs de risque de douleur chronique après un séjour en réanimation n’ont pas 

encore été clairement identifiés 
 
Méthode : Nous avons mené une étude prospective, monocentrique, concernant des patients hospitalisés au moins 
3 jours en réanimation et capables de répondre à un questionnaire à leur sortie. L'objectif principal était de décrire 
l’incidence de la douleur chronique jusqu'à 1 an après la sortie de réanimation et de déterminer ses facteurs de 
risque. Le suivi comprenait 3 entretiens téléphoniques à 3, 6 et 12 mois. Les patients ont répondu au Brief Pain 
Inventory (BPI) pour l’évaluation de la douleur et au Patient Health Questionnaire-2 (PHQ-2) pour la dépression. 
 
Résultats : Parmi les 150 patients inclus (âge moyen de 66 ± 17 ans, 99 (66 %) hommes, médiane [Q1 - Q3] 
IGS2 39 [30 - 49]), 71 (47 %) ont rapporté une douleur à la sortie. À 3 mois, parmi les 114 patients ayant répondu, 
44 (39 %) avaient des douleurs chroniques, et à 1 an, 36 (35 %) patients parmi les 103 contactés étaient toujours 
douloureux. Les principaux facteurs associés à la douleur à 3 mois étaient l'admission pour urgence chirurgicale (p 
= 0,029), les fractures (p = 0,035), le nombre de jours en réanimation avec une douleur significative (3 jours (1 
- 6) vs 1,5 jours (1 - 3), p = 0,004) et l'exposition aux morphiniques (4 [1 - 6] vs 2 [0 - 4] jours, p = 0,014 ; dose 
totale 121,5 [53 - 290] vs 40,25 [0 - 310] mg d’équivalent morphine, p = 0,038). Le facteur associé 
indépendamment à la douleur à 1 an était la présence d'une fracture du squelette axial (OR 5,18, IC à 95 % [1,28 
- 26,30], p = 0,0278). 
 
Conclusion : Environ un tiers des patients présentent une douleur chronique jusqu'à un an après leur sortie de 
réanimation. Les patients présentant des fractures du squelette axial semblent être plus à risque de chronicisation 
de la douleur. 
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Background: Prevalence and risk factors for long term pain symptoms following an intensive care unit (ICU) stay 
have not been thoroughly investigated. 
 
Method: We conducted a prospective, monocentric study in patients who remained in the ICU at least 3 days and 
who were able to answer a questionnaire. The primary aim was to describe the incidence of persistent pain up to 
1 year after ICU discharge and to determine its risk factors. Follow-up consisted of 3 phone interviews at 3, 6 and 
12 months. Patients answered the Brief Pain Inventory (BPI) for pain assessment and the Patient Health 
Questionnaire-2 (PHQ-2) for depression.  
 
Results: Among the 150 patients included (mean±SD age 66±17 years, 99 (66%) men, median [Q1 – Q3] SAPSII 
39 [30 – 49]), 71 (47%) reported pain at discharge. At 3 months among 114 patients who responded, 44 (39%) 
had pain, at one year 36 (35%) patients remained painful, among the 103 interviewed. Main factors associated 
with pain at 3 months were urgent surgical admission (p = 0.029), bone fractures (p = 0.035), number of ICU 
days with significant pain (3 days (1 – 6) vs. 1.5 days (1 – 3), p = 0.004), exposition to opioids (4[1 – 6] vs. 2 [0 
– 4] days, p = 0.014; total dose 121.5 [53 – 290] vs. 40.25 [0 – 310] mg equivalent morphine, p = 0.038). Factor 
independently associated with pain at 1 year was the presence of axial skeleton fracture (OR 5.18, 95% CI [1.28 
– 26.30], p = 0.0278). 
 
Conclusions: Around a third of the ICU patients experience pain until one-year after discharge. Patients with 
fractures of the axial skeleton seem to be at higher risk of chronic pain. 


