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Take home message: Individual precarity seems to be associated with the initial severity of
COVID-19 in hospitalized patients under the age of 70. Low socioeconomic status may
contribute to the excess mortality observed in the poorest district of Greater Paris
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Introduction:

In the United States, the coronavirus disease 2019 (COVID-19) is more likely to affect and kill
African Americans [1], which raises the question of the contribution of several factors, including
genetic background, socioeconomic status (SES), and comorbidities [2]. According to the French
National Institute of Statistics and Economic Studies (INSEE) the highest excess mortality rate in
France, during March and April 2020, linked to COVID-19 is found in the Seine-Saint-Denis
(SSD) district [3]. SSD is the poorest district of Greater Paris [4]. We hypothesize that precarity

influences the initial severity of COVID-19.
Methods:

We selected patients hospitalized for COVID-19 at Avicenne Academic Hospital, in SSD and at
Beaujon and Ambroise Paré Hospitals, two academic hospitals located in the Hauts-de-Seine
(HDS) district. HDS is a rich district of Greater Paris, with more hospital beds (56,7 versus 42.5
per 10 000 inhabitants) and intensive care unit intensive (ICU) beds (429 versus 244) than SSD
for a number of inhabitants equivalent (1.6 million )[5] [6]. The goal was to compare patient
characteristics between the two districts and determine whether precarity is a risk factor for
severe COVID-19. All consecutive conscious patients hospitalized in the three hospitals for
COVID-19 were prospectively screened on the same day (April 20, 2020). Patients were asked
about their SES via a questionnaire (monthly personal self-reported income, deprivation index,
insurance coverage, occupation, final educational degree and housing conditions), and
information on smoking habits, comorbidities, and respiratory severity at admission was
collected. The French deprivation index EPICES (Evaluation of Health Inequalities for Health
Insurance Health Examination Centre) is an indicator of precarity taking into account marital
status, insurance coverage, family support and leisure activity. The score varies from 0 (absence
of precarity) to 100 (maximum precarity). Thirty is considered to be the precarity threshold
[7]. The official French poverty line corresponds to a monthly income of less than 1,041 euros.
Initial severity was classified as follows: no severity (oxygen requirements < 3L/min), moderate
severity (oxygen requirements between 3 and 5 L/min), significant severity (respiratory rate >
30/min, or oxygen requirements > 5L/min, or lung damage on CT scan > 50%), and critical
severity (admission to intensive care) [8][9] . Results are expressed as percentages or mean *
SD. Logistic regression was used to identify the factors associated with severe COVID-19 at
admission. All patients signed a consent form and the study was approved by the local ethics

committee (CLEA-2020-116).



Results:

190 patients hospitalized for COVID-19 were screened, and 41% of these were excluded (for
cognitive disorders: 45%, language barrier: 21%, critical state: 15%, tutorship or curatorship:
11%, and lack of consent: 8%). The causes of exclusion differed according to the district, with
higher language barrier in SSD but more lack of consent or cognitive disorders in HSD (p=0,02).
Excluded patients were significantly older than included patients (74.5 + 15.8 versus 66.6 + 16.3
years, p< 0.001), with a higher proportion of patients over 70 years old (66% versus 41%, p<
0.001). The study population included 112 patients (65 (58.6%) men, age: 66.7 + 16.3 years old,
12 (11.0%) Africans or Afro-Caribbeans, and 8 (7.7%) current smokers). Body mass index was
27.1 £6.23,33 (30.0%) patients had diabetes and 58 (52.7%) arterial hypertension. Regarding
SES, 32 (33.0%) patients had an income below the poverty line, and the mean deprivation index
was 38.2 + 24.4. The proportion of patients with at least one infected home co-resident was

12%. COVID-19 was severe in most cases (59.8%).

Patient characteristics are described in Table 1. SSD patients were younger (p=0.002) and had
more comorbidities, such as being overweight (p<0.001) and diabetes (p= 0.041), than HDS
patients. The SES of SSD patients was lower, with lower incomes (p= 0.004), less private
insurance coverage (p=0.043), and a lower educational level (p=0.002). The proportion of SSD
patients who owned homes was lower (p=0.039) while the proportion of those in low-income
housing as well as the housing population density was higher (p= 0.009 and p =0.027,
respectively). The distribution of initial severity was similar in both districts, although SSD
patients were about 10 years younger than HDS patients (61.8 + 14.0 versus 71.0 + 17.1 years,
p=0.002). Seventeen patients (17%) were transferred in ICU and 3 patients (3%) died at

hospital.

No predictive factors of initial severity were found in the overall population. In the sub-group of
patients under 70 years of age (n=62), the predictive factors of severity were age (p= 0.002),
high EPICES score (p=0.014), being retired (p=0.027), and an absence of private insurance
coverage (p= 0.042). On multivariate analysis, age and EPICES score were independently
associated to an increased risk of initial severity, with an odds ratio (OR) of 1.099 (95% CI:
1.038-1.178, p=0.003), and 1.029 (95% CI:1.003 - 1.059, p=0.033) per EPICES score point,

respectively.



Discussion:

This is the first study to show that precarity is associated with the initial severity of COVID-19 in
hospitalized patients under 70 years-old. Moreover, patients hospitalized in SSD, the poorest
district in Greater Paris, were 10 years younger than patients hospitalized in the HDS district for

the same distribution of initial severity.

First, these results confirmed the precarious conditions of patients hospitalized for COVID-19,
even in HDS. Indeed, 24.5 % of the cases were living below the poverty line, while this concerns
only 12% of the inhabitants of HDS district [4]. As expected, SSD patients were younger, which
probably reflects the demographic structure of the district, with the youngest population in the
region. Although age has been shown to be strongly associated to COVID-19 morbi-mortality
[10], the young age of SSD patients does not seem to protect them from severe forms of the
disease. This could be explained, by the increased prevalence of obesity and diabetes in this
group, two comorbidities known to be associated with the severity of COVID-19 [11][12].
Furthermore, patients hospitalized in SSD had substantially lower incomes, a major indicator of
life expectancy in literature [13]. These patients also had a lower level of education, a
recognized source of health inequalities [14][15]. Finally, housing conditions differed between
the two districts, including more social housing and greater promiscuity in SSD patients, with a
trend towards more infected home co-residents. Poor housing conditions could have been a

barrier to social distancing.

Noticeably, the EPICES score did not differ between the two districts, and it was not identified as
a risk factor for disease severity in the overall population. The EPICES score is strongly
correlated to the Townsend index [16]. It is generated as the sum of 11 items including leisure
activity. However, this score, which was validated in a 45.5 * 14.3 year-old cohort [7], may not
be suitable for geriatric populations. Indeed, among the elderly, not having leisure activities may
be more strongly related to dependency than to precarity. Thus, we focused on the sub-group of
patients under the age of 70 in whom a high EPICES score was found to be a significant risk

factor for severe COVID-19.

To our knowledge this is the first study to evaluate individual SES in patients hospitalized for
COVID-19. However, it is limited by the high exclusion rate. Although this may have created a
selection bias, it shows the complexity of this type of investigation in the acute phase of COVID-
19. Moreover, the analysis of factors associated with poor survival was limited by the small

number of events.



In conclusion, precarity seems to be associated with the initial severity of COVID-19 in
hospitalized patients under 70 years of age. In addition to a lack of hospital beds and ICU beds,
low SES may contribute to the excess mortality observed in SSD. Particular attention should be
paid to more disadvantaged geographic areas to fight against health disparities in the context of

the COVID-19 epidemic.
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[ALL] Hauts de Seine- p-value
N=112 Seine Saint-Denis
N=60 N=52
Age (years): mean * SD 66.7+163 | 71.0+171 | 61.8+14.0 0.002
Age <70 years: n (%) 65 (58.6%) | 27 (45.8%) | 38(73.1%) 0.006
Males: n (%) 65 (58.6%) | 40 (66.7%) | 25 (49.0%) 0.065
Of African or Afro-Caribbean origin:n | 12 (11.0%) 9 (15.0%) 3(6.1%) 0.244
(%)
Smokers: n (%) 0.746
Never 59 (56.7%) | 32(53.3%) | 27 (61.4%)
former 37 (35.6%) | 23(38.3%) | 14 (31.8%)
current 8 (7.7%) 5 (8.3%) 3 (6.8%)
BMI: mean * SD 271+6.23 | 252+5.67 | 29.6+6.08 <0.001
Diabetes: n (%) 33(30.0%) | 13(21.7%) | 20 (40.0%) 0.041
Arterial hypertension: n (%) 58 (52.7%) | 31(51.7%) | 27 (54.0%) 0.958




Socioeconomic status
Under poverty line ' 32(33.0%) | 12 (24.5%) | 20 (41.7%) 0.078
Monthly income range: n (%) 0.004
400-800€ 26 (28.6%) 9 (19.6%) 17 (37.8%)
800-1200 € 20 (22.0%) 8 (17.4%) 12 (26.7%)
1200-2500€ 25 (27.5%) | 12 (26.1%) | 13 (28.9%)
>2500 € 20 (22.0%) | 17 (37.0%) 3 (6.67%)
EPICES score §: mean + SD 38.2+244 | 39.1+255 | 37.3+233 0.707
High school graduate: n (%) 42 (40.8%) | 30(56.6%) | 12 (24.0%) 0.002
Retired: n (%) 64 (57.7%) | 36 (61.0%) | 28(53.8%) 0.568
State health insurance: n (%) 108 (97.3%) | 58(98.3%) | 50 (96.2%) 0.599
Private health insurance: n (%) 73 (66.4%) | 44 (75.9%) | 29 (55.8%) 0.043
Housing
Owner: n (%) 44 (40.0%) | 29(50.0%) | 15(28.8%) 0.039
Social housing tenant: n (%) 48 (43.6%) | 18(31.0%) | 30(57.7%) 0.009
Nb of co-residents: mean * SD 1.75 (1.6) 1.67 (1.6) 1.85(1.5) 0.557
Housing population density *(m2 per 31.0+£33.7 | 373404 | 23.7+22.1 0.027
1 habitant): mean + SD
Infected co-residents: n (%) 11 (12.0%) 2 (4.88%) 9 (17.6%) 0.068
Severity
Initial severity £ 0.821
0 44 (39.6%) | 23(38.3%) | 21(41.2%)
| 39 (35.1%) | 21(35.0%) | 18(35.3%)
II 25(22.5%) | 15(25.0%) | 10 (19.6%)
I11 3(2.70%) 1(1.67%) 2 (3.92%)
Outcomes
Admission in the intensive care unit 17(16%) 12(21%) 5(10%) 0.195
Death 3(3%) 2(2%) 1(1%)

Table: Characteristics of COVID-19 patients according to the district of hospitalization

Abbreviations: BMI: body mass index

": The poverty line in France is defined by a monthly income lower than 1 041 euros per person
according to INSEE (National Institute for Statistics and Economic Studies) in 2017.

§:Housing population density was measured by the area of the household divided by the
number of residents.

*: The EPICES score (Evaluation of Health Inequalities for Health Insurance Examination
Centres) is an individual deprivacy index that takes into account the multidimensional nature of
precariousness. The score is continuous and varies from 0 (absence of precarity) to 100
(maximum precarity). The threshold of 30 is considered as the precariousness threshold.

£]nitial severity:



0: Not severe (oxygen requirements < 3L/min)
1: Moderate severity (oxygen requirements between 3 and 5 L./min)

2: Significant severity (respiratory rate > 30/min, or oxygen requirements > 5L/min or
lung damage on CT scan > 50%).

3: Critical severity (admission to intensive care)



