
Intensive Care Med (2018) 44:2025–2037
https://doi.org/10.1007/s00134-018-5412-5

ORIGINAL

Association of social deprivation 
with 1‑year outcome of ICU survivors: results 
from the FROG‑ICU study
Kathleen Bastian1,2,3, Alexa Hollinger1,2,3, Alexandre Mebazaa1,2,4, Elie Azoulay1,4, Elodie Féliot1, 
Karine Chevreul5,6, Marie‑Céline Fournier1,2, Bertrand Guidet7, Morgane Michel6, Philippe Montravers4,8, 
Sébastien Pili‑Floury9,10, Romain Sonneville11, Martin Siegemund3 and Etienne Gayat1,2,4*   on behalf of the 
FROG-ICU Study Investigators

© 2018 Springer-Verlag GmbH Germany, part of Springer Nature and ESICM

Abstract 

Purpose:  Intensive care unit survivors suffer from prolonged impairment, reduced quality of life, and higher mortality 
rates after discharge compared to the general population. Socioeconomic status may play a partial but important role 
in mortality and recovery. Therefore, the detection of factors that are responsible for poor long-term outcomes would 
be beneficial in designing targeted interventions for at-risk populations.

Methods:  For an endpoint analysis, 1834 intensive care unit patients with known French Deprivation Index (FDep) 
scores were included from the French and euRopean Outcome reGistry in Intensive Care Units (FROG-ICU) study, 
which was a prospective, observational, multicenter cohort study performed in 20 French intensive care units in 13 
different hospitals. Socioeconomic status was defined by using the FDep score [represented as quintiles when refer‑
ring to the general French population, as quintiles when referring to the FROG-ICU cohort, or as dichotomized data 
(which was defined as a FDep ≤ 0 for nondeprived patients)] and by using a detailed social questionnaire that was 
completed 3 months after discharge. The primary outcome included an all-cause, 1-year mortality after ICU discharge 
when regarding socioeconomic status. The secondary outcomes included both ICU and hospital lengths of stay, both 
short- and medium-term mortality, and the quality of life, as assessed during the 1-year follow-up by using the Medi‑
cal Outcome Survey Short Form-36 (SF-36). The Revised Impact of Event Scale (IES-R) was used to evaluate the symp‑
toms of post-traumatic stress disorder, and the Hospital Anxiety and Depression Scale (HADS) was used to screen for 
anxiety and depression.

Results:  Of the 1447 patients who were discharged alive from the ICU, 19.2% died over the following year. No 
association was found between 1-year mortality and socioeconomic status, regardless of whether this association 
was analyzed in quintiles (p = 0.911 in the quintiles of the general French population; p = 0.589 in the quintiles of the 
FROG-ICU cohort itself ) or as dichotomized data [nondeprived (n = 177; 1-year mortality of 18.2%) versus deprived 
(n = 97; 1-year mortality of 20.5%; p = 0.304)]. Moreover, no differences were found between the nondeprived and the 
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Background
The burden that arises after intensive care treatment 
is significant: critical illness survivors can suffer long-
lasting physical, functional, and cognitive psychologi-
cal impairments [1, 2]. Disability and mortality after an 
intensive care unit (ICU) discharge remain high. Moitra 
et al. recently reported a 1-year mortality of 26.6% in an 
elderly (> 65 years old) cohort of 34,696 patients, ranging 
from 19.4% to 57.8%, which was dependent on the ICU 
length of stay [3]. Only after a period of months to several 
years does the risk of death in this population return to 
the level of the general population [4]. Patients who are 
admitted because of trauma and cardiovascular diseases 
seem to readjust at the fastest rate, with normal popula-
tion survival rates being observed immediately after ICU 
discharge [5].

A significant part of the variation in health is intercon-
nected with socioeconomic status with regard to educa-
tion, income, or geographical areas of residence and is 
independent of individual patient characteristics [6]. The 
assessment of the health-related quality of life of patients’ 
has become more focused in recent decades. For exam-
ple, a systematic review published in 2005 identified 21 
studies that evaluated the quality of life in intensive care 
survivors [7]. In almost all European countries, groups 
of lower socioeconomic status and/or educational sta-
tus experienced substantially higher mortality rates 
accompanied by lower scores in self-reported health-
assessments (e.g., the patients with a higher socioeco-
nomic status showed a greater functional recovery after 
a myocardial infarction) [8]. In a recently published let-
ter, no association between socioeconomic status and 
ICU mortality was found in one ICU from a high poverty 
rate territory [9]. Hence, the role of the socioeconomic 
burden on mortality and convalescence after a critical ill-
ness remains poorly understood. The effects of all levels 
of socioeconomic status on the health and recovery of 

individuals need to be further investigated to allow target 
interventions for both ICU and post-ICU care [10].

Apart from the severities of underlying diseases, pre-
admission health statuses and comorbidities, treatments 
during ICU stays, and psychological and behavioral 
aspects, we sought to evaluate the effects of socioeco-
nomic status on mortality and health-related quality of 
life after surviving a critical illness by using the French 
Deprivation Index (FDep).

Methods
Study design
This report describes an ancillary study from the French 
and euRopean Outcome reGistry in Intensive Care 
Units (FROG-ICU) cohort. The FROG-ICU study was 
a prospective, observational, multicenter cohort study 
of 2087 patients and was designed to investigate the 
long-term mortality rates of critically ill adult patients. 
The study was performed in accordance with the Good 
Clinical Practice standards and the tenets of the Decla-
ration of Helsinki 2002, was approved by the local ethi-
cal committees, and was registered on ClinicalTrials.gov 
(NCT01367093).

The study design was published previously [11]. Briefly, 
all patients admitted to any of the 28 participating ICUs 
in 19 hospitals in France and Belgium were screened for 
eligibility. The inclusion criteria included the use of inva-
sive mechanical ventilation and/or treatment with a posi-
tive inotropic agent for more than 24  h. The exclusion 
criteria included an age of less than 18  years, a severe 
head injury, brain death or a persistent vegetative state, 
pregnancy or breastfeeding, an organ transplantation 
that occurred in the past 12 months, and a lack of social 
security coverage.

Of the 2087 patients from the total FROG-ICU cohort, 
we included 1834 patients in whom the FDep was 
obtained. As a result of the substudy design, the Belgian 

deprived patients in the ICU and hospital lengths of stay, ICU mortalities, in-hospital mortalities, or 28-day mortalities. 
The SF-36 was below the score for the normal French population throughout the follow-up period. Socially deprived 
patients showed significantly lower median scores in the physical function subscale [55, interquartile range (IQR) 
(28.8–80) vs. 65, IQR (35–90); p = 0.014], the physical role subscale [25, IQR (0–75) vs. 33.3, IQR (0–100); p = 0.022], and 
the overall physical component scale [47.5, IQR (30–68.8) vs. 54.4, IQR (35–78.8); p = 0.010]. Up to 31.6% of survivors 
presented symptoms that indicated post-traumatic stress disorder, and up to 31.5% of survivors reported clinically 
meaningful symptoms of anxiety or depression.

Conclusions:  A lower socioeconomic status was associated with lower self-reported physical component scores in 
the nondeprived patients. Psychiatric symptoms are frequently reported after an ICU stay, and subsequent interven‑
tions should target those fields.

Trial registration:  ClinicalTrials.gov NCT01367093; registered on June 6, 2011.

Keywords:  Socioeconomic status, Post-traumatic stress disorder, FDep, IES-R, SF-36, HADS
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centers were excluded, which left the populations of 20 
ICUs in 13 different hospitals in France for analysis.

The primary endpoint was an all-cause, 1-year mortal-
ity after ICU discharge by socioeconomic status, which 
was defined in terms of the FDep at the time of study 
inclusion. For cross-evaluation, each surviving patient 
was asked to complete a detailed social questionnaire 
(Supplementary Material) 3 months after ICU discharge. 
Furthermore, ICU and hospital lengths of stay, ICU mor-
talities, in-hospital mortalities, and 28-day mortalities 
were evaluated. Other secondary outcomes included the 
health-related quality of life, which was represented as 
the composite of physical and mental recoveries during 
the 1-year follow-up period by using the Medical Out-
come Survey Short Form-36 (SF-36) [12]. The Revised 
Impact of Event Scale (IES-R) [13–15] was used to eval-
uate the symptoms of post-traumatic stress disorder 
(PTSD), and the Hospital Anxiety and Depression Scale 
(HADS) [16] was used to screen for anxiety and depres-
sion. The SF-36, IES-R, and HADS questionnaires were 
administered at 3, 6, and 12 months after ICU discharge.

Evaluation of socioeconomic status
French Deprivation Index
The FDep is a multidimensional, area-based index that 
measures socioeconomic differences by using four cen-
sus-derived variables with two positive and two negative 
dimensions: the median income per consumption unit or 
household, the rate of inhabitants educated to the 2-year 
university level, the unemployment rate, and the rate 
of blue-collar workers and employees in the labor force 
[17]. During the application of the index, the patients 
were categorized into five quintiles for the general French 
population, into quintiles for the FROG cohort, or were 
dichotomized as being “deprived”, with a FDep score of 
greater than 0, or as being “nondeprived”, with a FDep 
score of 0 or less. In addition to the FDep, the annual 
income and the educational level were recorded in a 
subset of patients who completed a social questionnaire 
3 months after ICU discharge.

Social questionnaire
The social questionnaire used in our study contained 21 
questions that focused on various aspects of socioeco-
nomic status. The two questions that overlapped with the 
FDep dimensions (annual income and educational level) 
were extracted for cross-validation of the FDep itself. The 
patients were divided into “low” (< 8000–12,000  € per 
year, n = 84), “intermediate” (12,000–50,000  €, n = 127), 
and “high” (> 50,000–≥ 100,000 €, n = 32) income groups. 
Regarding educational level, the patients were grouped 
into “low” (primary school), “intermediate” (high school/

undergraduate), and “high” (postgraduate) educational 
levels.

Evaluation of health‑related quality of life
The health-related quality of life was assessed using the 
SF-36, which contained eight multidimensional items 
with a maximum score of 100. A higher score indicated 
a better mental and physical function [12]. The physical 
component scores (physical function, bodily pain, gen-
eral health, and role limitations due to impaired physical 
function) were aggregated into a physical health com-
ponent score (PCS), while the mental health component 
scores (mental health, vitality, role limitations due to 
emotional problems, and social function) were com-
bined into the mental health component score (MCS). 
Normative population scores were evaluated for several 
countries [18]. In our substudy, we referred to previously 
determined values for the French general population [19].

Evaluation of psychological impact
Evaluation of post‑traumatic stress disorder
The IES-R, which is a widely used symptom scale cover-
ing three main symptom clusters (intrusion, avoidance, 
and hyperarousability), was used to evaluate the symp-
toms of PTSD after ICU discharge. A cohort-dependent 
(e.g., a substance abuser or a veteran) cutoff score for the 
probability of a diagnosis of PTSD can be found in the lit-
erature and ranges from 22 to 44 points [13–15]. In our 
cohort, a score of 22 points was the threshold for a prob-
able diagnosis of PTSD.

Evaluation of anxiety and depression
The HADS was used to screen for anxiety and depression. 
The scale contained 14 items in two subscales (“anxiety” 
and “depression”), with a higher score indicating greater 
distress. In our cohort, a score of at least 8 points indi-
cated probable anxiety and depression [16]. It had been 
developed to screen for mental disorders within nonpsy-
chiatric hospitals. In addition, it has been validated for 
use in general study populations and can be used as a 
simplified “case finder”. Nevertheless, its power to detect 
anxiety and depression is considered to be inferior to a 
structured diagnostic interview.

Statistical analysis
The results are expressed as medians and interquartile 
ranges, or counts and percentages, as appropriate. The 
continuous variables were compared using the Mann–
Whitney test or the Kruskal–Wallis test, as appropriate. 
The categorical variables were compared using a Chi-
squared test if the numbers were greater than 5, or with 
the Fisher’s exact test if the numbers were not greater 
than 5.
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The primary analysis evaluated survival at 1-year after 
ICU discharge and was evaluated according to the soci-
oeconomic status represented by the FDep category. 
Covariate-adjusted Cox regression models were used to 
determine the association between social deprivation and 
1-year mortality (i.e., age, gender, alcohol consumption, 
depression, an infection with the human immunodefi-
ciency virus [HIV], a loss of autonomy, other psychiatric 
disorders, a cognitive dysfunction, chronic obstructive 
pulmonary disease [COPD], malignant tumors, a chronic 
liver disease, a prior stroke, a prior myocardial infarc-
tion, smoking, the Charlson score, the Simplified Acute 
Physiology Score [SAPS]  II value at admission, and the 
Sequential Organ Failure Assessment [SOFA] score at 
admission). The danger of death was expressed as a haz-
ard ratio (HR) with a 95% confidence interval (CI). Miss-
ing values were not replaced (see tables).

Any p values that were less than 0.05 were considered 
to show a significant difference. All statistical analyses 
were performed using R software version 3.1.1 or above 
(The “R” Foundation for Statistical Computing, Vienna, 
Austria).

Results
In this study, 1834 patients were included and eligible 
from the FROG-ICU cohort. The patient characteristics 
are presented in Table  1. Of the 1169 (63.7%) patients 
alive 1 year after ICU discharge, and by using the FDep 
information (i.e., 100% socioeconomic status data; Fig. 1), 
we obtained complete information on the health-related 
quality of life in 566 (48.4%) patients and complete infor-
mation on psychological impacts in 143 (12.2%) patients 
(Fig. 1). The basic comparisons of patients who were and 
were not successfully followed up to 1 year after ICU dis-
charge are provided in Supplementary Table 1.

Social deprivation and short‑ and long‑term survival
Among the 1834 patients with available FDep scores, 
1228 patients (67%) were categorized as being “non-
deprived” and 606 patients were categorized as being 
“deprived”. The patient characteristics are outlined in 
Table  1. There were no significant differences in either 
ICU lengths of stay or ICU mortalities (Table 1). Among 
quintiles of the FROG-ICU cohort and the general 
French population, concordance of 36% was found (Sup-
plementary Table 2).

Among the 1834 patients with available FDep scores, 
1447 (78.9%) patients were discharged alive from the 
ICU. In those ICU survivors, analyses that were per-
formed according to the quintiles of the FDep of the 
general French population showed an overrepresenta-
tion of patients with a high socioeconomic status (Sup-
plementary Table  3). When the ICU survivors were 

dichotomized, 972 (67.2%) were categorized as being 
“nondeprived” and 475 (32.8%) were categorized as being 
“deprived”.

No association was found between the 1-year mortal-
ity and socioeconomic status, regardless of whether the 
data were analyzed in the quintiles of the general French 
population, analyzed in the quintiles of the intensive care 
survivors of the FROG-ICU cohort (p = 0.911, Table  2; 
p = 0.589, Supplementary Table 4), or analyzed as being 
dichotomized (nondeprived: n = 177, 1-year mortality 
18.2%; deprived: n = 97, 20.5%; p = 0.304; Table 1; Fig. 2; 
Supplementary Fig. 1). Moreover, we found no significant 
differences in any of the investigated outcomes (i.e., hos-
pital lengths of stay, in-hospital mortalities, and 28-day 
mortalities; Table 1).

The FDep tends to decrease with a greater urbaniza-
tion. Therefore, Paris and its suburbs are considered to 
be less deprived than rural areas. After excluding the 
central areas of Paris and the “Paris Urban Unit”, only 
322 patients remained for analysis. Even though this 
subgroup’s median FDep was different [0.29, IQR (− 3.1; 
2.3)], the 1-year mortality remained unchanged (data not 
shown).

Social deprivation and other secondary endpoints
The health-related quality of life at 12 months after ICU 
discharge was still lower in our patients than in the nor-
mative data for the healthy French population (Fig.  3) 
[19]. However, there appeared to be a general increase 
in the health status scores over the year following ICU 
discharge (Fig. 3a, b). When the quintiles of the general 
French population were used for analysis, an inverse 
relationship between the FDep scores and the physi-
cal component scale scores at 1 year after discharge was 
observed, although this relationship was not statistically 
significant (p = 0.108; Table 2). When the quintiles of the 
FROG cohort were applied, patients with a higher socio-
economic status had better physical component scale 
scores (p = 0.044; Supplementary Table  4). Likewise, 
when the dichotomized representation was used for anal-
ysis, the nondeprived patients had better physical com-
ponent scale scores [47.5 (30–68.8) vs. 54.5 (35–78.8); 
p = 0.010; Fig. 4a, b; Table 3] than the deprived patients, 
while the trajectory of the mental component scale was 
similar in both groups.

No differences were observed between the nonde-
prived and deprived ICU survivors for the worst values of 
the HADS or the IES-R at 1 year after discharge (Table 3). 
Of note, there were lower response rates to the HADS 
(40.6% of missing data, n = 588) and to the IES-R (52.3% 
of missing data, n = 757) questionnaires.

With a cutoff of 22 points, 149 patients from the 
nondeprived cohort (31.6%) and 70 patients from the 
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Table 1  Patient characteristics and outcome parameters categorized by French Deprivation Index (FDep)

Patient characteristics All patients (n = 1834) FDep nondeprived (n = 1228) FDep deprived (n = 606) p value*

FDep − 0.6 [− 1.6; 0.3] − 1.1 [− 2.1; − 0.6] 0.7 [0.3; 1.1] < 0.001

Epidemiological data

 Age (years) 63 [50; 74] 63 [51; 75] 62 [49; 72] 0.024

 Male gender (%) 1190 (64.9%) 794 (64.7%) 396 (65.3%) 0.771

 Body mass index (kg/m2) 26.4 [23.1; 30.7] 26.1 [23; 30.5] 27.2 [23.5; 31.1] 0.016

Past medical history, no. (%)

 Charlson score 3 [1, 5] 3 [1, 5] 3 [1, 5] 0.431

 Alcohol abuse 319 (17.4%) 214 (17.4%) 105 (17.4%) 0.976

 Depression 233 (12.7%) 165 (13.4%) 68 (11.3%) 0.186

 HIV 46 (2.5%) 36 (2.9%) 10 (1.7%) 0.100

 Loss of autonomy 70 (3.8%) 52 (4.2%) 18 (3%) 0.187

 Other psychiatric disorder 80 (4.4%) 61 (5%) 19 (3.1%) 0.072

 Cognitive dysfunction 31 (1.7%) 22 (1.8%) 9 (1.5%) 0.637

 COPD 240 (13.1%) 147 (12%) 93 (15.4%) 0.042

 Active malignant tumor 246 (13.4%) 157 (12.8%) 89 (14.7%) 0.253

 Chronic liver disease 140 (7.6%) 90 (7.3%) 50 (8.3%) 0.475

 Prior stroke 69 (3.8%) 55 (4.5%) 14 (2.3%) 0.022

 Prior myocardial infarction 68 (3.7%) 47 (3.8%) 21 (3.5%) 0.707

 Smoking 489 (26.7%) 335 (27.3%) 154 (25.5%) 0.412

ICU admission diagnosis, no. (%) 0.006

 Septic shock 419 (22.9%) 269 (21.9%) 150 (24.8%)

 Acute respiratory failure 352 (19.2%) 232 (18.9%) 120 (19.8%)

 Acute neurological disorder 256 (14%) 184 (15%) 72 (11.9%)

 Out-of-hospital cardiac arrest 161 (8.8%) 125 (10.2%) 36 (5.9%)

 Trauma 86 (4.7%) 50 (4.1%) 36 (5.9%)

Organ dysfunction scores

 SAPS II score at admission 48 [35; 62] 49 [36; 63] 46 [35; 61] 0.084

 SOFA score at admission 7 [5, 10] 8 [5, 10] 7 [5, 11] 0.974

Status at admission

 SBP 122 [109; 139] 122 [109; 139] 123 [108; 140] 0.854

 DBP 60 [53; 70] 61 [53; 70] 60 [53; 70] 0.826

 HR 90 [77; 105] 90 [77; 105] 90 [78; 105] 0.921

 Creatinine 82.8 [58.8; 147] 85 [60; 156] 79 [57; 134] 0.030

 eGFR 78.5 [40.9; 119.4] 76.3 [38.1; 116.6] 84.5 [45.9; 126.8] 0.023

 Lactate 1.4 [1; 1.9] 1.4 [1; 1.9] 1.5 [1.1; 2.1] 0.01

 WBC count (g/l) 10.8 [7.5; 16.0] 10.9 [7.7; 16.0] 10.7 [7.3; 16.3] 0.909

 Hemoglobin 9.9 [8.9; 11.4] 9.9 [8.9; 11.4] 10 [8.9; 11.5] 0.991

 Platelet count (g/l) 166 [101; 247] 167 [102; 248] 159 [95.0; 244] 0.237

Organ support/in ICU management

 Mechanical ventilation 1714 (93.5%) 1149 (93.6%) 565 (93.2%) 0.787

 Tracheotomy 284 (15.5%) 182 (14.8%) 102 (16.8%) 0.263

 FFP transfusion (%) 326 (17.8%) 180 (14.7%) 146 (24.1%) < 0.001

 Inotrope/vasopressor (%) 1405 (76.6%) 931 (75.8%) 474 (78.2%) 0.253

 RBC transfusion (%) 848 (46.2%) 535 (43.6%) 313 (51.7%) 0.001

 RRT (%) 435 (23.7%) 289 (23.5%) 146 (24.1%) 0.792

 Vasopressor (%) 120 (6.5%) 79 (6.4%) 41 (6.8%) 0.787

Status at discharge

 SBP 123 [109; 138] 122 [108; 138] 124 [110; 140] 0.247

 DBP 67 [57; 76] 67 [57; 75] 66 [56; 77] 0.994
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deprived cohort (14.7%) were identified as having mean-
ingful symptoms of PTSD. The difference between the 
groups was not statistically significant.

Income and educational level and outcome parameters
Self-reported data on annual financial resources were 
obtained from 312 (17%) patients, and data on educa-
tional level were obtained from 289 (16%) patients.

The cross-match analysis of annual income and edu-
cational level is presented in Supplementary Table  5. 
When FDep was applied to the earnings groups, only 
25% (n = 21) of the patients from the low annual income 
group could be categorized as “deprived”, with the 
remaining 75% (n = 63) still categorized as “nondeprived” 
(Table  4). Likewise, 28.1% (n = 9) of the patients in the 
high-income group could still be considered “deprived” 
(vs. “nondeprived”: 71.9%, n = 23) (Table 4). A subgroup 
mortality analysis was not possible, as only two of these 
312 patients died within 1 year after ICU discharge.

Among 243 patients with available information, the 
patients with low annual earnings were discharged from 
the ICU significantly earlier [median of 9, IQR (5–15.2) 
vs. 13, IQR (7–21.5) vs. 16, IQR (8, 22) days; p = 0.011; 
Table 4]. This was not true, however, when patients were 
categorized by educational level. Hospital lengths of stay 
were comparable among the annual income and educa-
tional level groups (Table 4).

The mental component scale and the physical compo-
nent scale, both measured at 12 months, were positively 
associated with the level of annual reported income (as 

was the worst value during the post-ICU year) (Table 4). 
PCS but not MCS was associated with the level of educa-
tion (Table 4).

Regarding psychological impact, a tendency towards 
higher HADS-Anxiety subscale scores and IES-R scores 
could be discerned for the low annual income group 
(data not shown).

Discussion
In this ancillary study of the FROG-ICU that enrolled 
the largest population of ICU patients at discharge, we 
observed no association between the social deprivation, 
as categorized by the FDep, and the outcome in critically 
ill patients. Overall, this finding could be considered a 
sign of quality of the French ICU standard operating pro-
cedures. However, whether the FDep can determine true 
differences in socioeconomic status has to be questioned. 
When the financial domain (“annual income”) of the sub-
group of patients who answered the social questionnaire 
was examined, and when they were classified as previ-
ously described, a significant difference between eco-
nomic status and the outcome parameters was revealed. 
The mental component scale, the physical component 
scale, and the ICU and hospital lengths of stay vary con-
siderably within the different income groups, and, to 
some extent, this effect applies to educational levels as 
well. When the FDep was applied to the previously clas-
sified income groups, as mentioned above, a possible 
contradictory classification may result (e.g., n = 63 indi-
viduals considered to be “nondeprived”, although they 

Table 1  (continued)

Patient characteristics All patients (n = 1834) FDep nondeprived (n = 1228) FDep deprived (n = 606) p value*

 HR 89 [78; 101] 90 [78; 101] 89 [78; 100.8] 0.793

 Creatinine 68 [52; 103.2] 69 [52.4; 105] 67 [51; 100] 0.151

 eGFR 99.2 [60.2; 139.4] 98.1 [58.6; 137.5] 102.3 [62.6; 142] 0.087

 Lactate 1.4 [1; 2.1] 1.4 [1; 2.1] 1.4 [1; 2.1] 0.581

 WBC count (g/l) 9.8 [7.2; 13.9] 9.7 [7.2; 13.7] 10 [7.1; 14.0] 0.387

 Hemoglobin 9.9 [8.8; 11.1] 9.9 [8.8; 11.1] 9.8 [8.8; 11] 0.813

 Platelet count (g/l) 275 [169; 425] 280 [169; 428] 270 [170; 422] 0.618

Outcome parameters

 ICU LOS (days) 13 [7, 22] 12 [7, 21] 14 [8, 22] 0.097

 Hospital LOS (days) 23 [12; 40] 23 [12; 40] 24 [13; 40] 0.19

 ICU mortality (%) 387 (21.1%) 256 (20.8%) 131 (21.6%) 0.704

 In-hospital mortality (%) 490 (26.7%) 320 (26.1%) 170 (28.1%) 0.364

 28-day mortality (%)a 117 (8.1%) 72 (7.4%) 45 (9.5%) 0.172

 1-year mortality (%)a 274 (19%) 177 (18.2%) 97 (20.5%) 0.304

COPD chronic obstructive pulmonary disease, DBP diastolic blood pressure, eGFR estimated glomerular filtration rate, FDep French Deprivation Index, FFP fresh 
frozen plasma, HIV human immunodeficiency virus, HR heart rate, ICU intensive care unit, LOS length of stay, RBC red blood cell, RRT​ renal replacement therapy, SAPS 
Simplified Acute Physiology Score, SBP systolic blood pressure, SOFA Sepsis-related Organ Failure Assessment, WBC white blood cell

*p value from Chi-squared test or Mann–Whitney test
a  Among ICU survivors
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reported an income of < 8000–12,000 € per year). To truly 
define the impact of socioeconomic status on the health-
related quality of life and mortality, without applying an 
easily accessible index, such as the FDep, a validation in 
a larger cohort, with a more specific investigation than 
the social questionnaire that we used, would be needed. 

It must also be remembered that income and educational 
level are correlated.

It is somewhat surprising that no differences in mor-
tality regarding socioeconomic status could be found 
in our cohort, which is contrary to previously reported 
data from several European and American studies. In 

Fig. 1  Flowchart of the patients included and analyzed in the study. FDep French Deprivation Index, HRQOL health-related quality of life, ICU 
intensive care unit, SES socioeconomic status
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Europe, for instance, a German study, based on insur-
ance data from 1987 to 1995 and including 416,000 
patients, was able to show differences in mortality, 
depending on the professional status of the individu-
als. The study reported a four- to fivefold higher risk 
of long-term mortality for unskilled insured work-
ers, compared to high-level executives [20]. When 
considering medical conditions, a social gradient in 
female breast cancer patients could be shown in a 

Geneva-based study, regarding mortality and socio-
economic status with respect to occupation [21]. The 
associations of the risks of ICU admission with sep-
sis and socioeconomic status in critically ill patients 
were recently reported in a Danish study [22]. Further-
more, a very recent German study, focusing on surgi-
cal intensive care patients, described a longer duration 
of mechanical ventilation in patients with unfavorable 
socioeconomic characteristics, such as a high number 

Table 2  Outcomes in ICU survivors according to French Deprivation Index (FDep) quintiles of the general French popula-
tion

MCS mental health component score, PCS physical health component score, FDep French Deprivation Index, ICU intensive care unit, LOS length of stay, [c] Chi2, [k] 
Kruskal–Wallis

FDep quintiles of the general French population:

FDep ≤ − 0.38384: Quintile FDep = 1

− 0.38384 < FDep ≤ 0.12852: Quintile FDep = 2

0.12852 < FDep ≤ 0.45389: Quintile FDep = 3 

0.45389 < FDep ≤ 0.77483: Quintile FDep = 4

FDep > 0.77483: Quintile FDep = 5 

Outcome Q1 (n = 791) Q2 (n = 230) Q3 (n = 91) Q4 (n = 152) Q5 (n = 183) p value

1-year mortality 147 (18.6%) 44 (19.1%) 15 (16.5%) 32 (21.2%) 36 (19.8%) 0.911 [c]

MCS at 12 months 58.5 [36.8; 77.9] 65.7 [40.6; 79.2] 62.2 [41.1; 77.9] 55.9 [37.2; 71.4] 49.2 [33.8; 72.6] 0.27 [k]

PCS at 12 months 55.6 [35.5; 78.8] 51.2 [30; 71.9] 45.6 [28.8; 77.5] 48.8 [30.9; 68.8] 45 [30; 65] 0.108 [k]

Fig. 2  Kaplan–Meier curve of survival at 1 year after ICU discharge according to FDep category
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of people per household [23]. In the USA, when solely 
analyzing a geographically limited area, namely, Bal-
timore, and when dichotomizing the neighborhoods 
by median income level, the authors showed an asso-
ciation between lower household income communities 
and higher rates of death from sepsis [24]. Likewise, a 
nationwide cohort analysis study demonstrated that 
patients with sepsis who lived in the lowest median 
income quartile had a higher risk of mortality com-
pared to residents of the highest income quartile after 
adjustment for the severity of illness [25]. This find-
ing could be due to a late stage diagnosis in minority 
and low income groups, as was also reported in can-
cer patients in the USA [26]. Globally, when analyzing 
a large multinational study that covered 50 different 
countries, the authors found a high national income 
per capita in intensive care patients with acute respira-
tory distress syndrome (ARDS), with this high national 
income per capita also being associated with an 
increased survival [27]. As a result of our study design, 
the patients without insurance were excluded, and no 
further investigations regarding insurance status were 
made. However, excluding patients without health 
insurance might have created a selection bias and could 
also be one reason why no differences were found. 
Indeed, an Australian study found a reduced in-hospital 
mortality for ICU patients with a compensable status of 
insurance, although postdischarge ICU patients were 
not studied [28]. According to those studies, socioec-
onomic status influences outcomes in the critically ill, 

which is consistent with our results based on the social 
questionnaire. Hence, the deprivation index likely only 
focuses on a relevant portion of socioeconomic status.

Another aspect that could reduce the ability to show 
differences in outcomes among different socioeconomic 
status groups, as defined by the FDep, is the fact that the 
greatest portion of our study sample was derived from 
the Paris Urban Unit. As differences among outcome 
parameters for both groups remained unchanged, the 
FDep seems reliable in this context. However, this could 
be investigated in future studies by using other indexes 
(e.g., the French European Deprivation Index, FEDI).

The only statistically significant difference between 
the socially nondeprived and deprived survivors of criti-
cal illness was in the physical component scale at 1 year 
after ICU discharge. Likewise, with regard to financial 
resources, the low annual income group had significantly 
lower scores for the physical component scale and the 
mental component scale, with gradual increases observed 
with greater earnings. It remains unclear whether this 
difference was due to a lack of physical activity, a lack of 
support from cohabiting partners and family or limited 
access, or a lack of compliance, when it concerned follow-
up consultations with the family doctor, or whether it is 
connected to the lower self-reported baseline quality of 
life in the socially deprived individuals. The 2017 OECD 
(Organisation for Economic Co-operation and Develop-
ment) Health at a Glance [29] statistics emphasized the 
differences in health perception based on income, with 
80% of “good” self-reported health being present in the 

Fig. 3  Spider graph showing SF-36 evolution over time for nondeprived (a) and deprived patients (b) according to FDep compared to the general 
French population
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fifth quintile (the highest income group) and less than 
60% being present in the lowest income group. Addition-
ally, in all OECD countries (including France), except for 
New Zealand, Canada, and Australia, men were more 
likely to report being in good health [29]. Therefore, as 
a result of those variations, the overall perceived health 
status and self-reported SF-36 scores might differ to a 
certain extent.

The proportions of patients in our cohort with symp-
toms of anxiety (22.3–26.1%), symptoms of depression 

(18.7–30.4%), and self-reported PTSD-like symptoms 
(9.5–15.1%) after critical care are in concordance with 
previously reported data [30].

For the evaluation of the health-related quality of life, 
anxiety, and depression, we used a previously validated 
cutoff of 100 or less in the SF-36 and 8 or higher in the 
HADS and found no differences among the groups, 
which suggested no influence of socioeconomic status. 
However, for the IES-R, a wide range of known possible 

Fig. 4  Box plots of evolution of the physical component scale (a) and mental component scale (b) of SF-36 over time (3 months, 6 months, 12 
months) categorized by FDep. White box plots: nondeprived patients; gray box plots: deprived patients; including numeric median
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Table 3  Relation between socioeconomic status and health-related quality of life/psychological impact among ICU survi-
vors

FDep French Deprivation Index, HADS Hospital Anxiety and Depression Scale, HADS-A anxiety subscale, HADS-D depression subscale, IES-R Impact of Event Scale-
Revised, MCS mental component scale, PCS physical component scale, SES socioeconomic status, SF-36 Medical Outcome Survey Short Form-36

*From non-parametric Chi-squared test

All patients, n = 1447 FDep nondeprived, 
n = 972

FDep deprived, n = 475 p value* % of missing values

HADS-A ≥ 8 323 (22.3%) 218 (22.4%) 105 (22.1%) 0.899 588 (40.6%)

HADS-D ≥ 8 270 (18.7%) 189 (19.4%) 81 (17.1%) 0.348 587 (40.6%)

IES-R > 22 219 (15.1%) 149 (31.6%) 70 (14.7%) 0.931 757 (52.3%)

SF-36 3 months

 MCS 560 44.9 [32.2; 65.3] 43.8 [30.5; 67.2] 0.865 887 (61.3%)

 PCS 560 39.4 [24.4; 58.8] 39.7 [23.8; 58.6] 0.643 887 (61.3%)

SF-36 6 months

 MCS 556 50 [34.2; 69.9] 50.1 [34.5; 74.7] 0.856 891 (61.6%)

 PCS 559 45 [30; 69.1] 44.1 [28.8; 63.1] 0.643 888 (61.4%)

SF-36 12 months

 MCS 555 59.3 [37; 78.1] 54.2 [37.2; 74.5] 0.189 892 (61.6%)

 PCS 566 54.4 [35; 78.8] 47.5 [30; 68.8] 0.010 881 (60.9%)

Table 4  Subgroup analysis: social questionnaire regarding annual income and educational level with selected outcome 
parameters

FDep French Deprivation Index, ICU intensive care unit, MCS mental component scale, PCS physical component scale

*Within 1 year of ICU discharge
a  Primary school: ”enseignement primaire”,“niveau college”
b  Undergraduate/high school: “enseignement technique court”, “niveau lycée”
c  Postgraduate: “1er, 2e, 3e cycle de l’enseignement ” 
d  < 8000–12,000 €
e  12,000–50,000 €
f  > 50,000–≥ 100,000 €

Total population, n = 289 Low educational 
levela, n = 64

Intermediate educa‑
tional levelb, n = 114

High educational 
levelc, n = 111

p value

FDep − 0.6 [− 1.9; 0] − 0.6 [− 1.6; 0] − 0.4 [− 1.4; 0.5] − 1.2 [− 2.2; − 0.2] < 0.001

FDep ≤ 0, nondeprived, no. (%) 214 (74.0%) 47 (73.4%) 73 (64%) 94 (84.7%)

FDep > 0, deprived, no. (%) 75 (26.0%) 17 (26.6%) 41 (36%) 17 (15.3%)

MCS 12 months* 59.7 [37.4; 78.9] 51.4 [31.6; 72.9] 58 [35.5; 77] 65.8 [39.6; 81.2] 0.087

PCS 12 months* 55 [33.4; 80] 47.8 [30.5; 66] 54.4 [33.8; 75.8] 66.9 [35; 86.2] 0.035

ICU length of stay 12 [7, 19] 13 [6.8; 23] 11.5 [7; 17.8] 11 [6, 19] 0.567

Hospital length of stay 28.5 [22.2; 45.8] 27 [16.8; 44.5] 24 [15; 39] 22 [12; 34] 0.068

Low annual income, no. (%) 78 (27.0%) 27 (56.2%) 32 (36%) 19 (20.2%) < 0.001

Intermediate annual income, no. (%) 121 (41.9%) 19 (39.6%) 53 (59.6%) 49 (52.1%) < 0.001

High annual income, no. (%) 32 (11.1%) 2 (4.2%) 4 (4.5%) 26 (27.7%) < 0.001

Total population, n = 243 Low annual 
incomed, n = 84

Intermediate annual 
incomee, n = 127

High annual 
incomef, n = 32

p value

FDep − 0.6 [− 2; − 0.1] − 0.6 [− 2; 0] − 0.6 [− 1.8; − 0.1] − 1.1 [− 2.1; 0.1] 0.701

FDep ≤ 0, nondeprived, no. (%) 184 (75.7%) 63 (75%) 98 (77.2%) 23 (71.9%) 0.808

FDep > 0, deprived, no. (%) 59 (24.3%) 21 (25%) 29 (22.8%) 9 (28.1%) 0.808

MCS 12 months* 60.3 [36; 77.9] 46.2 [32.7; 65.2] 64.7 [40; 78] 77.6 [63.1; 85.6] < 0.001

PCS 12 months* 58.3 [33.1; 80.6] 44.4 [28.1; 73.1] 58.1 [34.8; 80] 83.1 [56.9; 90] 0.001

ICU length of stay 12 [6, 19] 9 [5; 15.2] 13 [7; 21.5] 16 [8, 22] 0.011

Hospital length of stay 23 [14; 38.5] 20 [12.8; 33.2] 27 [16; 40.5] 24 [14.5; 32.5] 0.06
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cutoffs have been reported, thus rendering it rather dif-
ficult to find true differences.

Limitations of the study
We acknowledge that this study has several limitations. 
First, the observational nature of the data and the lack 
of a control group hindered confirmation of causality 
and specific interactions of socioeconomic status on 
the outcomes. Second, we had no data on several vari-
ables that have a major impact on the reported results 
(i.e., patient compliance and overall behavior [e.g., a 
readiness to assume risk] and socioeconomic status 
after hospital discharge), some of which could be com-
pared to the status prior to ICU admission. Addition-
ally, the causes of death after ICU discharge are not 
known in the FROG-ICU cohort. Third, for all of the 
presented scores, a baseline status would provide fur-
ther valuable information for the interpretation of our 
results. Fourth, instead of comparing our results with 
the normal French population, it would be interesting 
to compare the baseline status of hospitalized patients 
in general and of intensive care patients in particular. 
Fifth, the unverified answers to the social questionnaire 
and the rather low percentage of completed overall 
questionnaires could have biased the results. Sixth, the 
FDep has not been validated in critical care settings to 
date. Seventh, our study mostly included hospitals from 
urban areas and not from “rural” or “quasi-rural” areas 
(fewer than 10,000 inhabitants); therefore, an aggrega-
tion bias could be assumed. As previously described 
by other authors, it is not fully clear if the gradient 
described by the FDep truly represents the differences 
between rural and urban areas. For example, when the 
FEDI or the Townsend index was used, opposite gradi-
ents were observed with deprivation when related to 
the degree of urbanicity [17]. Therefore, our study did 
not have a primary focus on explaining the gradient 
between the urban and rural areas; rather, this study 
assessed the association between socioeconomic status 
(using FDep) and outcomes. However, being aware of 
the aggregational bias and possible gradient between 
the rural and urbanized geographical regions, we 
excluded the Paris cohort, as described for the cross-
checking analysis. Eighth, the entire study population 
belonged to the same country, which makes it difficult 
to extrapolate the results to ICUs in other countries 
and with other ethnicities. However, the findings of this 
“real-world” European registry are easier to translate 
to the general ICU population. Additionally, not all of 
these limitations are major issues, and the results of our 
study are unexpected and warrant further exploration 
in clinical research settings.

Conclusions
The present study showed no association between 1-year 
mortality and social deprivation evaluated by the French 
Deprivation Index. However, long-term physical recov-
ery appeared to be poorer in the socially deprived ICU 
survivors. In addition, prolonged psychiatric symptoms 
are common and affect an already vulnerable and slowly 
recovering patient group. Hence, interventions that occur 
after ICU discharge should target physical function. 
Moreover, regular postdischarge screenings for anxiety, 
depression, or PTSD-like symptoms, as well as an out-
patient program with a low threshold for appointments, 
should be provided for ICU patients.

As critical illness survivors still have more physical 
and psychological impairments, a lower quality of life, 
and higher mortality rates than the general popula-
tion, additional barriers that are created by socioeco-
nomic status should be further investigated, although 
the best index for determining the differences in health 
after ICU care remains to be determined. Whether the 
French Deprivation Index is able to represent the true 
socioeconomic status has to be further evaluated in a 
larger cohort of patients, either through the use of the 
social questionnaire or a similar tool.
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