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Factors associated with SARS-CoV2
infection and care pathways among the
most vulnerable populations living in
Marseille: a case control study
Ismaïl Alsaïdi1,6* , Frédéric De Sousa Santos2, Bérengère Plard2, Elise Janvier2, Aurélie Tinland1,3,
Abdelmajid Hafni4 and Emilie Mosnier1,5,6

Abstract

Background: The Covid-19 pandemic has led to substantial and unexpected increases in morbidity and mortality
in France. Vulnerable populations housed in accommodation centres have a greater risk of infection because
collective housing and their dependence on social support services mean it is more difficult to apply preventive
measures. They are also at greater risk of developing severe forms of Covid-19 and waiting longer before seeking
healthcare (for Covid-19 or other) treatment. We aimed to identify the factors associated with SARS-CoV2 infection
in the most vulnerable populations in the city of Marseille.

Methods: The study sample comprised users of various services provided by the association AAJT in Marseille, France,
some presenting symptoms suggestive of Covid-19 and others not. All had routine health surveillance provided by
AAJT’s dedicated healthcare team between March 2020 and May 2020. Using univariate and multivariate analyses, we
studied the influence of several variables on morbidity associated with Covid-19.

Results: The study included 64 participants, 29 of whom tested positive for Covid-19 and 35 control subjects. Median
age was 21.16 years old. Individuals in the ‘Covid-19 case’ group (p < 0.005) – which included persons testing positive
and those suspected of being infected – were younger. The study sample’s male/female ratio was seven. In our
multivariate analyses, living in a shared apartment and poor adherence to social distancing measures were factors
associated with Covid-19 infection. Furthermore, mental health problems - such as anxiety disorder - were very
frequent in the study sample.

Conclusions: Allocating more and specific housing units to structures providing accommodation services to the most
vulnerable people would seem to be a decisive factor in controlling the spread of SARS-CoV2, and deserves more
attention from public authorities.

Keywords: COVID-19, Risk factors, Vulnerable populations, Social determinants of health, Healthcare disparities,
Healthcare delivery
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Background
During the first half of 2020, the whole world was
plunged into an unprecedented health crisis due to the
emergence of a novel Coronavirus - SARS-CoV2 - re-
sponsible for Covid-19 (Corona Virus Disease 2019) [1].
The initial epidemic started in China at the end of De-
cember 2019, in the city of Wuhan (Hubei province). At
the time of writing (April 2021), the infection is continu-
ing its exponential spread in some regions, and millions
of cases have already been detected worldwide [2, 3].
The pandemic has resulted in substantial and unex-
pected increases in morbidity and mortality in Europe
and mainland France [4, 5]. Elderly people, and those
with co-morbidities appear to be at greater risk of mor-
bidity and mortality [6].
People living in social precarity hosted in accommoda-

tion centres are at particular risk of infection [7]. Their
dependence on the support system, together with col-
lective housing where they stay, make it hard for them
to adequately follow government safety recommenda-
tions and apply Covid-19 preventive measures [8]. Fur-
thermore, because of their difficult lifestyles, they are
possibly at greater risk of more severe forms of Covid-19
and wait longer before seeking medical treatment,
whether for Covid-19 or other reasons [9, 10]. Moreover,
the resulting international economic crisis which the
current pandemic has created together with associated
indirect consequences (e.g., risk of malnutrition, sleeping
disorders), have greatly worsened these populations’
health [11]. These two issues highlight the need for suit-
able measures to ensure these vulnerable people are pro-
vided safe accommodation [12]. Our study aimed to
identify the possible factors associated with SARS-CoV2
infection in people living in social deprivation and who
are provided accommodation in various structures in
Marseille. Our study’s secondary objective was to de-
scribe their care pathways in the current pandemic con-
text. To test our hypotheses, our investigation field was
the non-governmental organization (NGO) ‘Aid to
Young Workers Association’ (AAJT).
Since 1954, the AAJT has helped provide support

services to approximately 800 people (minors and
adults) every year from vulnerable populations in the
city of Marseille in southern France and the sur-
rounding area. Inter alia, the AAJT provides collective
accommodation which, in the current context, is a
factor for increased SARS-CoV2 transmission [13].
The AAJT is aware of the crucial role that a patient’s
healthcare pathway plays in quality of life and of the
negative consequences of refusing healthcare oppor-
tunities. Since January 2018, it has implemented a re-
gional programme for access to general disease
prevention and healthcare services for these popula-
tions, entitled PRAPS. Overseen by a dedicated

healthcare team (comprising caregivers) within the as-
sociation’s structure, the programme provides assist-
ance to users of its services including support for
patient healthcare pathways, training, prevention ac-
tivities, and skills in health self-management. Mapping
the region’s existing healthcare network is also a cru-
cial element in the programme. In the current health
crisis context, AAJT’s healthcare team are paying par-
ticular attention to patients presenting symptoms sug-
gestive of Covid-19 and are playing a crucial role in
managing psychological issues in the youngest and
most vulnerable users of the organization’s services
[14].

Methods
This is a retro-prospective case-control observational
study conducted between March 2020 and May 2020.

Study design and participants
Our study focused on vulnerable populations, mainly
migrants and homeless people, living in Marseille and
provided accommodation by various organisations, in-
cluding the AAJT. The AAJT provides accommodation
to hundreds of users every year [15]. The study sample
for our present study comprised users of AAJT’s ser-
vices, some with symptoms suggestive of Covid-19 and
some without, all of whom were routinely provided
healthcare surveillance by the association’s dedicated
health team between March and May 2020. This time
period overlaps with the timing of the first national
Covid-19-related lockdown in France. Our study partici-
pants were users of eight different support services pro-
vided by AAJT as follows: support service for young
adults; reception centre for asylum seekers; social ac-
commodation for young workers; social integration facil-
ities; emergency accommodations; collective social
housing for children; geographically diffuse social hous-
ing for children; professional & social inclusion facilities.
As can be seen from this list, some of the study partici-
pants were staying in accommodation provided by
AAJT, while others were staying in accommodation pro-
vided by other structures in Marseille.
Study eligibility criteria were as follows: being moni-

tored by AAJT’s dedicated healthcare team between
March 2020 and May 2020, staying in social accommo-
dation within the perimeter of the city of Marseille, and
providing informed consent to data being used in the
context of the study.
The choice to implement this study exclusively with

AAJT’s service users was justified by the large number
of people who benefit annually from its services, and the
fact that the organisation provides healthcare services
and monitoring to all its users.
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Data collection
Data were collected from AAJT’s available databases and
from a standardized questionnaire based on the French
National Authority for Health recommendations which
was specifically modified to match with the study objec-
tives [16]. This pseudonymised questionnaire collected
the following data: socio-demographic characteristics, re-
cent life history, medical history and comorbidities,
treatments, clinical-biological and medical follow-up
data. [Additional file 1] The questionnaires were com-
pleted by the AAJT healthcare team to ensure a familiar
environment for study participants and to minimize so-
cial desirability bias [17].
Following the Covid-19 mitigation policy adopted by

France in 2020, each AAJT service user presenting
symptoms suggestive of the disease had to quarantine
for 14 days and received both remote (e.g., telephone call
with general practitioner) and home-based (e.g., visits
from a nurse) medical follow-up on Day1 (D1), D3, D5,
D9 and D14 after the onset of symptoms [18].

Biological analysis
An RT-PCR (nasopharyngeal swab) for SARS-CoV2
screening campaign ran in all the eight AAJT services
listed above between 4 May and 15 May 2020, and was
open to all the organisation’s users. RT-PCR samples
were taken by a medical team comprising nurses and
doctors. During three of the campaign’s numerous ses-
sions, the healthcare team submitted the questionnaire
to several randomly selected users. Rapid diagnostic
orientation serological tests (BIOSYNEX®) for SARS-
CoV2 were also performed in all AAJT structures in two
screening sessions organized on 24 June and 1 July 2020.
Data on study participants who had a rapid test were
also collected.

Covid-19 case definitions
To assess each of our study participants’ vulnerability,
we used the High Council for Public Health’s (HCSP)
definition of social deprivations follows: ‘a state of social
instability characterized by a loss of security’. [19].
From the clinical and biological data gathered, four

distinct categories were formed [20] as follows:
Confirmed Covid-19 cases: Any patient with a posi-

tive SARS-CoV2 PCR test result and/or positive rapid
diagnostic serological orientation test result.
Suspected Covid-19 cases: Any patient presenting a

clinical situation and/or chest scan suggestive of COVID-
19 symptoms, but with no SARS-CoV2 PCR test or no
rapid diagnostic serological orientation test taken.
Users not suspected of having Covid-19: Patients

not symptomatic with no screening test (PCR or rapid
serological) taken.

Users identified as not having Covid-19: Patients
not symptomatic and with a negative SARS-CoV2 PCR
result and/or a negative rapid diagnostic serological
orientation test result.
As per French guidelines, a patient was considered to

have symptoms suggestive of Covid-19 when they pre-
sented with a fever (> 37 °C) and either a cough or two
other Covid-19-like symptoms (headache, asthenia, dys-
pnoea, chest pain, anosmia, myalgia) [21]. All persons
suspected of being Covid-19 positive were medically ex-
amined for confirmation.
In order to have two groups to compare for this case-

control study, we combined the ‘confirmed’ and ‘sus-
pected’ categories to create a ‘Covid-19 cases’ group, and
the ‘not suspected’ and ‘identified as not having Covid-
19’ categories to create a control group.
Duration was considered when assessing symptom se-

verity [22]. Four forms of Covid-19 (reflecting different
levels of disease severity) were described as follows:
Asymptomatic: No symptom suggestive of Covid-19

infection.
Benign: Mild symptoms and intensity greatly reduced

before D5.
Moderate: Moderate symptoms and intensity greatly

reduced before D9.
Severe: Severe symptoms and/or several symptoms

and/or requiring hospitalization.
Finally, we considered that an individual was at risk of

contracting a severe form of Covid-19 when they had
one or more known risk factors or were a carrier of tu-
berculosis or had multimorbidity [23–27].

Statistical analyses
The primary outcome was morbidity associated with
SARS-CoV-2 infection.
We performed univariate and multivariate analyses

(Covid-19 case group vs. control group). Depending on
the explanatory variable considered, several tests were
used to perform the univariate analyses as follows: the
Wilcoxon’s Rank sum test for continuous variables with
small samples, the χ2 test for categorical variables with
large samples, and Fisher’s exact test for categorical vari-
ables with small samples. The Kaplan-Meir estimator
with the log-rank test was used to measure the differ-
ences between our participants regarding the amount of
time before they were provided medical assistance after
symptom onset (Temporal variable).
Logistic regression was chosen to conduct the multi-

variate analyses because of the heterogeneity in the vari-
ables evaluated. We used a step-down procedure to
select the variables to include in our multivariate
models. We chose to keep the model characterized by
the lowest Akaike information criterion. A p-value <
0.05 was considered significant.
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All the analyses and graphics were performed using R
software (v. 3.6.3).

Results
Sixty-four AAJT accommodation service users were in-
cluded in our study. Of these, 29 were in the ‘Covid-19
cases’ group and 35 in the control group shows the
number of users within the eight different services in-
cluded (Fig. 1,Table 1). Table 2 summarizes participants’
socio-demographic characteristics, Table 3 their psycho-
social situation during France’s first lockdown, Table 4
their adherence to Covid-19 preventive measures, and
Table 5 the measures implemented to stop the spread of
Covid-19.
Median age of the study population was 21.16 years

(CI95% = [20.10; 22.22]) and was lower in the ‘Covid-19
case’ group (p < 0.005).(Table 2) The majority (87.50%,
n = 56/64) were men (male/female ratio = 7). Most par-
ticipants were single (87.50%, n = 56/64) and had no
dependent children (90.63%, n = 58/64). A majority had
either a junior-high school education level (54.9%, n =
35/64) or no educational diploma (32.81%, n = 21/64). A
substantial portion were either students (54.69%, n = 35/
64) or did not practice a professional activity (20.31%,
n = 13/64). More than half came from West Africa
(53.13%, n = 34/64). One fifth were from the Middle East
(18.75%, n = 12/64). The remaining participants (28.12%,
n = 28/64) came from other parts of Africa, Europe and
overseas French territories. The average time the partici-
pants had lived in France was 5.37 years (CI95% = [3.43;
7.31]). They were provided different types of accommo-
dation in the various structures, slightly more than half
having single rooms (54.69%, n = 35/64). Only 2 of the
51 who had a PCR test during the screening campaign,
tested positive. All 10 participants who had rapid sero-
logical tests tested negative. In terms of substance addic-
tion, some users reported regular consumption of
tobacco, alcohol or cannabis, but none reported using
hard drugs use. Taking into account psychoactive sub-
stance consumption, the presence of chronic diseases
and multimorbidity, the overall percentage of users at
risk of developing a severe form of COVID-19 was
51.56% (n = 33/64).

Care pathways
Almost all participants received social care benefits
(96.88%, n = 62/64), with a large majority receiving rou-
tine benefits (i.e., national health insurance cover, com-
plementary insurance cover, etc.) (89.06%, n = 57/64)
(Table 2). State Medical Assistance refers to a special
type of social support in France reserved for people in
an irregular administrative situation (e.g., no work per-
mit) and asylum seekers.

Almost a quarter of the participants reported being
hospitalized sometime between January 2020 and May
2020 (23.44%, n = 15/64). For those in the ‘Covid-19
case’ group, the average delay between their most recent
hospitalisation and the onset of symptoms was 59.64
days (CI95% = [51.68; 67.60]). A large proportion of par-
ticipants had been screened for tuberculosis in 2019 or
2020 (61.02%, n = 36/59), with only 5.56% (2/36) testing
positive. The percentage difference in terms of positive
tuberculosis screening was not significant between the
‘Covid-19 case’ group and the control group.
A significant portion of participants had experienced

sadness (32.81%, n = 21/64), anxiety (42.19%, n = 27/4)
or insomnia (32.81%, n = 21/64). Univariate analyses
highlighted that the ‘Covid-19 case’ group tended to ex-
perience anxiety more than those in the control group
before the onset of the first Covid-19 symptoms. How-
ever, a large proportion of the AAJT’s scheduled psycho-
logical counselling sessions were maintained for the
participants during France’s first lockdown (32.81%, n =
21/64) (Table 3). Furthermore, hetero-aggressive behav-
iour and adherence to social distancing measures were
correlated with an odds ratio significantly lower than 1.
There were fewer reported reasons for consulting the
AAJT healthcare team with respect to before the pan-
demic, but the reasons were still varied despite the lock-
down. We observed a significant difference in the delay
between symptom onset and healthcare between users
presenting symptoms suggestive of Covid-19 (5.65 days)
and others (20 days) (Fig. 2). Just over half of all the par-
ticipants (51.56%, n = 33/64) were at risk of contracting
a severe form of Covid-19 because they had a chronic
pathology or multimorbidity. Nevertheless, no severe
form was observed in any of the 64 participants included
in the present study. With regard to adherence to pre-
ventive measures, 60.9% (n = 39/64) of participants wore
a mask, 79.69% (51/64) socially distanced themselves,
85.94% (n = 55/64) regularly washed their hands, and
75% (n = 48/64) complied with lockdown measures
(Table 4).
Among participants in the ‘Covid-19 case’ group,

20.69% (n = 6/29) were asymptomatic cases, 51.72% (n =
15/29) had a mild form of the disease, and 27.59% (8/29)
a moderate form. A majority of symptomatic users had
received Covid-19-related medical advice (78.26%, n =
18/23), treatment (86.96%, n = 20/23) and single accom-
modation guaranteeing strict isolation (82.61%, n = 19/
23). A relatively large share of the 64 study participants
had a PCR test during the scheduled campaigns (79.69%,
n = 51/64), a smaller share having the rapid serological
test (15.63%, n = 10/64) screening sessions. PCR tests
were performed on average 28.29 days after the onset of
symptoms. Only 6.9% (n = 2/29) of participants in the
‘Covid-19 case’ group had a chest scan. Furthermore,
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Fig. 1 Flowchart of study recruitment and main sampling results
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only 65% (n = 13/20) of potential cases complied with
lockdown measures (Tables 4 and 5).

Factors associated with morbidity attributable to SARS-
CoV2 infection
The univariate analyses showed significant differences be-
tween the ‘Covid-19 case’ group and the control group for
the following variables: age, education level, type of occu-
pation, type of accommodation, compliance with social
distancing measures, experiencing anxiety, hetero-
aggressive behaviour, and level of personal hygiene. How-
ever, only ‘type of accommodation’ and ‘compliance’ with
social distancing measures were significantly associated
with being identified as a Covid-19 case in the multivariate
analyses. The variables kept in the final multivariate model
(AIC = 62.236) were ‘compliance with social distancing
measures’, ‘type of accommodation’ and ‘body hygiene’(-
Table 6). To assess the final multivariate model, we stud-
ied other correlations and found that compliance with
social distancing measures was not impacted by age. A
correlation was found between education level and type of
occupation. In particular, not exercising a professional ac-
tivity was strongly correlated with having a junior high-
school education level.
The logistic regression on our final model revealed

that participants living in shared accommodation were
at significantly greater risk of Covid-19. They accounted
for 34.48% (n = 10/29) of the ‘Covid-19 case’ group but
only 2.86% (n = 1/35) of the control group. Failure to re-
spect social distancing measures was also significantly
associated with a higher risk of Covid-19. The odds ra-
tios for both of these correlations were significantly
greater than 1. Body hygiene also appeared in our final
multivariate model, with the ‘insufficient body hygiene’
modality having an odds ratio greater than 1. However,
the extent of the confidence interval of this odds ratio
remained mostly around 1.(Table 6).
Also of note are close-to-significant trends for the fol-

lowing variables: time living in France (p = 0.06), wearing
of a mask (p = 0.1), compliance with lockdown measures

(p = 0.06), and regular hand washing (p = 0.07)(Tables 2
and 3).

Discussion
We found that the main risk factors associated with
Covid-19 infection were living in a shared apartment
and not complying with social distancing measures. The
first factor can be explained by the difficulty to restrict
proximity within common areas. Furthermore, we know
that SARS-CoV2 can stay airborne for up to three hours
and survive on surfaces [28]. If a roommate is a carrier,
air circulation may be sufficient to transmit the virus,
even if efforts to maintain physical distancing are made.
Despite this finding regarding shared apartments, multi-
variate results showed that sharing a bedroom was not
associated with an increased risk of contracting Covid-
19. This difference could be explained by the fact users
living in shared bedrooms are more aware of the risk for
themselves and for their roommates, and consequently
make greater efforts to implement protective measures
inside and outside their accommodation.
With regard to the second factor mentioned above,

mass lockdown, as well as other measures - including
social distancing, wearing a mask and regular hand
washing - have been the pillars of the strategy to limit
the spread of SARS-CoV2 in France and elsewhere [7,
29]. Our result that not complying with social distancing
measures was associated with a great risk of Covid-19,
reflects results in the available literature indicating that
social distancing is a protective factor of SARS-CoV2 in-
fection [30]. Although not significant in our study, wear-
ing a mask, regular hand washing and compliance with
lockdown measures are known to protect against Covid-
19 [30, 31]. We found p-values close to 0.05 for each of
these measures. These values could have been even
lower had we included more subjects in both study
groups (i.e., more statistical power). While the concept
of personal hygiene is very subjective, it nonetheless
overlaps with the protective measures mentioned above
[32]. Taking all these findings into consideration, we can

Table 1 Number of users in each of the eight AAJT care services studied and according to study group

AAJT services Users (n = 64) Covid-19 case group
(n = 29)

Control group
(n = 35)

Support for young adults 3.45% (1) 8.57% (3) 6.25% (4)

Reception Centre for Asylum Seekers 13.79% (4) 2.86% (1) 7.81% (5)

Social Residence for Young Workers 13.79% (4) 20% (7) 17.19% (11)

Social integration facilities 10.35% (3) 31.43% (11) 21.88% (14)

Emergency accommodations 6.90% (2) 11.43% (4) 9.38% (6)

Social Housing for Children (Collective) 10.35% (3) 5.71% (2) 7.81% (5)

Social Housing for Children (Diffuse) 37.93% (11) 14.29% (5) 25% (16)

Professional & social inclusion facilities 3.45% (1) 5.71% (2) 4.69% (3)

*AAJT: Association for Helping Young Workers
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Table 2 Description of study participants’ socio-demographic characteristics according to study group

Variable Modality Users
(n = 64)

Covid-19
case group
(n = 29)

Control
group
(n = 35)

Univariate
analysis
(α = 0.05)

Sex Male 87.5%
(56)

82.76% (24) 91.43%
(32)

p = 0.451

Female 12.5% (8) 17.24% (5) 8.57% (3)

Age m= 21.16
years

m= 19.69
years

m = 22.55
years

p =
0.005935

s = 4.34
years

s = 4.96 years s = 3.47
years

Geographical area
of origin

Central Africa 1.57% (1) 0% (0) 2.86% (1) p = 0.8263

East Africa 3.13% (2) 0% (0) 5.71% (2)

North Africa 7.81% (5) 10.35% (3) 5.71% (2)

West Africa 53.13%
(34)

51.72% (15) 54.29%
(19)

Middle-East 18.75%
(12)

20.69% (6) 17.14% (6)

East Europe 1.57% (1) 3.45% (1) 0% (0)

West Europe 1.57% (1) 3.45% (1) 0% (0)

France 7.81% (5) 6.90% (2) 8.57% (3)

Overseas French territories 4.69% (3) 3.45% (1) 5.71% (2)

Time living in
France

m= 5.37
years

m= 4.38 years m = 6.06
years

p = 0.06344

s = 7.52
years

s = 7.23 years s = 7.75
years

Education level No diploma 32.81%
(21)

41.38% (12) 25.71% (9) p = 0.04083

Junior high school 54.69%
(35)

58.62% (17) 51.43%
(18)

High school 7.81% (5) 0% (0) 14.29% (5)

University 4.69% (3) 0% (0) 8.57% (3)

Type of occupation No professional activity 20.31%
(13)

31.04% (9) 11.43% (4) p = 0.01304

Student 54.69%
(35)

62.07% (18) 48.57%
(17)

Factory worker 1.56% (1) 0% (0) 2.86% (1)

Artisan 6.25% (4) 3.45% (1) 8.57% (3)

Employee 17.19%
(11)

3.45% (1) 28.57%
(10)

Type of
accommodation

Single room 54.69%
(35)

44.83% (13) 62.86%
(22)

p =
0.0002112

Single apartment 10.94%
(7)

17.24% (5) 5.71% (2)

Shared room 17.19%
(11)

3.45% (1) 28.57%
(10)

Shared apartment 17.19%
(11)

34.48% (10) 2.86% (1)

Conjugal status Single 87.50%
(56)

82.76% (24) 91.43%
(32)

p = 0.451

In a relationship 12.50%
(8)

17.24% (5) 8.57% (3)

Number of
dependent children

None 90.63%
(58)

89.66% (26) 91.43%
(32)

p ≈ 1
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Table 2 Description of study participants’ socio-demographic characteristics according to study group (Continued)

Variable Modality Users
(n = 64)

Covid-19
case group
(n = 29)

Control
group
(n = 35)

Univariate
analysis
(α = 0.05)

1 6.25% (4) 6.90% (2) 5.71% (2)

2 3.12% (2) 3.45% (1) 2.86% (1)

Social support No social support 3.12% (2) 3.45% (1) 2.86% (1) p ≈ 1

State Medical Assistance 7.81% (5) 6.90% (2) 8.57% (3)

Routine social support (i.e., national health insurance cover,
complementary insurance cover, etc.)

89.06%
(57)

89.65% (26) 88.57%
(31)

*AAJT: Association for Helping Young Workers

Table 3 Psycho-social situation of participants during France’s first lockdown (March 2020–May 2020) according to study group

Variable Modality Users (n =
64)

Covid-19 case
group
(n = 29)

Control
group
(n = 35)

Univariate
analysis
(α = 0.05)

Psychological support Yes 32.81% (21) 34.48% (10) 31.43% (11) p ≈ 1

No 67.19% (43) 65.52% (19) 68.57% (24)

Decompensation observed in the participant Yes 4.69% (3) 6.90% (2) 2.86% (1)

No 95.31% (61) 93.10% (27) 97.14% (34)

Anxiety Yes 42.19% (27) 62.07% (18) 25.71% (9) p = 0.007421

No 57.81% (37) 37.93% (11) 74.29% (26)

Sadness Yes 32.81% (21) 41.38% (12) 31.43% (9) p = 0.2886

No 67.19% (43) 58.62% (17) 68.57% (26)

Insomnia Yes 32.81% (21) 24.14% (7) 40% (14) p = 0.2811

No 67.19% (43) 75.86% (22) 60% (21)

Delirium observed in the participant Yes 1.56% (1) 3.45% (1) 0% (0) p = 0.4531

No 98.44% (63) 96.55% (28) 100% (35)

Hetero-aggressive behaviour observed in the
participant

Yes 10.94% (7) 20.69% (6) 2.86% (1) p = 0.0401

No 89.06% (57) 79.31% (23) 97.14% (34)

Self-aggressive behaviour observed in the
participant

Yes 1.56% (1) 3.45% (1) 0% (0) p = 0.4531

No 98.44% (63) 96.55% (28) 100% (35)

Overdose observed in the participant Yes 4.69% (3) 6.90% (2) 2.86% (1) p = 0.5859

No 95.31% (61) 93.10% (27) 97.14% (34)

Nutrition Sufficient/Healthy 66.56% (49) 69.97% (20) 82.86% (29) p = 0.3127

Insufficient/
Unhealthy

23.44% (15) 31.03% (9) 17.14% (6)

Sleep Sufficient/Healthy 53.97% (34) 57.14% (16) 51.43% (18) p = 0.8432

Insufficient/
Unhealthy

46.03% (29) 42.86% (12) 48.57% (17)

Body hygiene Sufficient/Healthy 89.06% (57) 75.86% (22) 100% (35) p = 0.002512

Insufficient/
Unhealthy

10.94% (7) 24.14% (7) 0% (0)

Physical activity Sufficient/Healthy 64.06% (41) 58.62% (17) 68.57% (24) p = 0.5726

Insufficient/
Unhealthy

35.94% (23) 41.38% (12) 31.43% (11)

Social life Sufficient/Healthy 59.38% (38) 51.72% (15) 65.71% (23) p = 0.3795

Insufficient/
Unhealthy

40.62% (26) 48.28% (14) 34.29% (12)

*AAJT: Association for Helping Young Workers
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only confirm the significant association between social
distancing measures and a greater risk of Covid-19. This
would therefore seem to be the most effective preventive
measure for socially vulnerable populations in Marseille.
Age was a significant factor in our univariate analyses,

probably because younger AAJT service users benefit
more from the medical surveillance which the associ-
ation offers. Indeed, younger users ask for healthcare
more often and intervention teams pay more attention
to this subpopulation [33]. Accordingly, younger partici-
pants were more likely to be diagnosed as potential car-
riers of SARS-CoV2. Compliance with social distancing
measures was not associated with age. Despite the gen-
erally young age of the users, protective measures were
generally understood and respected.
On the contrary, participants who were observed with

hetero-aggressive behaviour tended to disregard social

distancing measures. Furthermore, the AAJT healthcare
team reported that some of their users found it difficult
to comply with the lockdown measures. Sometimes,
intervention teams had to deal with aggressive behaviour
and protests. In addition, a large proportion of the par-
ticipants experienced psychosocial stress linked to lock-
down measures [34]. Specifically, some participants
described the lockdown and the atmosphere it created
as “anxiety-provoking” [14]. It may be some of the
Covid-19 symptoms observed in these people had a
somatic origin [35].
The AAJT services immediately isolated suspected cases,

despite some having psycho-social problems. During the first
lockdown, France’s healthcare system prioritized the identifi-
cation and management of patients suspected of carrying
SARS-CoV2 at the expense of patients wishing to consult
healthcare professionals for other reasons [7]. Indeed, we

Table 4 Variables of infection risk and adherence to Covid-19 preventive measures (between January 2020 and May 2020) both
overall and according to study group

Variable Modality Users (n =
64)

Covid-19 cases
group
(n = 29)

Control
group
(n = 35)

Univariate
analysis
(α = 0.05)

Wearing a mask Yes 60.94%
(39)

48.28% (14) 71.43% (25) p = 0.1026

No 39.06%
(25)

51.72% (15) 28.57% (10)

Compliance with lockdown measures Yes 75% (48) 62.07% (18) 85.71% (30) p = 0.05947

No 25% (16) 37.93% (11) 14.29% (5)

Compliance with social distancing measures Yes 79.69%
(51)

62.07% (18) 94.29% (33) p = 0.004016

No 20.31%
(13)

37.93% (11) 5.71% (2)

Regular hand washing Yes 85.94%
(55)

75.86% (22) 94.29% (33) p = 0.06688

No 14.06% (9) 24.14% (7) 5.71% (2)

Access to hydroalcoholic solution to wash hands Yes 50% (32) 48.28% (14) 51.43% (18) p ≈ 1

No 50% (32) 51.72% (15) 48.57% (17)

Presence of persons suspected of having Covid-19: family/close
friends

Yes 17.19%
(11)

37.93% (11) 0% (0)

No 82.81%
(53)

62.07% (18) 100% (35)

Hospitalisation Yes 23.44%
(15)

20.69% (6) 25.71% (9) p = 0.8603

No 76.56%
(49)

79.31% (23) 74.29% (26)

Time between last hospital visit and the onset of symptoms
suggestive of Covid-19

m= 59.64
days

m= 36.67 days m = 76.88
days

p = 0.02

s = 32.50
days

s = 30.94 days s = 22.05
days

Participant compliance with self-isolation requirements Yes 65% (13)

No 35% (7)

*AAJT: Association for Helping Young Workers
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observed this when comparing the different times between
symptom onset and treatment for the different study groups.
This urgency was justified however, by the danger identified
in Covid-19 spread models [36, 37]. Nevertheless, these

treatment delays were generally shorter than pre-pandemic
delays for vulnerable populations, especially for users suffer-
ing from a chronic pathology or multimorbidity, and those
exposed to the risk of decompensation [38].

Table 5 Measures implemented to stop the spread of Covid-19

Variable Modality Users
(n = 64)

Covid-19
case group
(n = 29)

Control
group
(n = 35)

Univariate
analysis
(α = 0.05)

Time between symptom onset and medical consultation m=
7.31
days

m= 5.65 days m = 20
days

p = 0.04

s = 8.59
days

s = 7.06 days s = 10
days

Denial about the possibility of being Covid-19 positive Yes 39.13% (9)

No 60.87% (14)

Strict self-isolation measures for confirmed and suspected
participants

Yes 82.61% (19)

No 17.39% (4)

Modification of accommodation type for the participant
following confirmation of Covid-19 positivity

Yes 8.70% (2)

No 91.30% (21)

Hospitalization following the onset of symptoms suggestive of
Covid-19

Yes 4.35% (1)

No 95.65% (22)

Prescription of medicines to treat infection Yes 86.96% (20)

No 13.04% (3)

Duration of symptoms suggestive of Covid-19 1–2 days 17.39% (4)

2–3 days 21.74% (5)

3–5 days 13.04% (3)

5–9 days 30.44% (7)

9–14 days 17.39% (4)

Time between the onset of symptoms and nasopharyngeal PCR
test

m= 28.29
days

s = 23.82
days

PCR test results Positive 3.92%
(2)

Negative 96.08%
(49)

Serological test results Positive 0% (0)

Negative 100%
(10)

Conclusions regarding COVID status Identified as not
having Covid-19

53.13%
(34)

97.14%
(34)

Not suspected of
having Covid-19

1.56%
(1)

2.86% (1)

Suspected of being a
Covid-19 case

42.19%
(27)

93.10% (27)

Identified as being a
Covid-19 case

3.12%
(2)

6.90% (2)

Form of Covid observed No symptoms 3.45% (1)

Mild form 68.97% (20)

Moderate form 27.59% (8)

*AAJT: Association for Helping Young Workers; PCR: Polymerase chain reaction
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The fact that almost all of the participants in our study
were beneficiaries of state healthcare benefits ensured
treatment and free screening for those who wished to be
tested. In the present study, only two of the 51 people
who had a PCR test were positive. However, the long
delay before test availability, and the temporal discon-
tinuity in performing them, may mean that we underes-
timated the number of SARS-CoV2 carriers [39]. All
things considered, despite the problems raised by col-
lective accommodation and non-compliance to social
distancing measures, the spread of infection was effect-
ively contained by the AAJT’s services and the other
structures providing accommodation to vulnerable pop-
ulations in Marseille. This could also explain our low
rate of positive PCR results [40].
This study has limitations. First, the complexity of the

ongoing pandemic context and the small number of

people mobilized within AAJT’s healthcare team meant
that we could not include all of the association’s users in
the study. However, the diversity of the support services
offered by the AAJT ensures a degree of representative-
ness in our sample, which in turn should have limited
selection bias. Finally, the disparities we found concern-
ing the level of certainty about SARS-CoV2 infection
could be a source of classification bias. Accordingly, the
results obtained should be interpreted taking this into
account.
The study also has strengths, including the fact that

we used a standardized questionnaire which was specif-
ically modified to match with our study population and
having the other vocation of supporting healthcare team
in their diagnosis and treatment.
Marseille is the second largest city in France. Further-

more, it is a port city which has been an important pas-
sageway and place of stay for migrants for millennia
[41]. The city is characterized by high levels of poverty
and inequality [42]. Accordingly, studying this geograph-
ical area was necessary to propose appropriate strategic
approaches to control the spread of Covid-19 in the
area. This study, by highlighting the psychological, ma-
terial and rent-based difficulties social associations in
Marseille must face, demonstrates the vulnerability that
characterizes their organizations when it comes to deal-
ing with a pandemic. The vulnerable populations - most
of whom are relatively young - which these associations
provide help to are not yet on the priority list for vaccin-
ation in France. However, as our study shows, they are
significant Covid-19 spreaders.
By focusing on patients affected by Covid-19, we

aimed to identify the determinants of infection in so-
cially vulnerable populations in Marseille, with a view to
limiting the spread of Covid-19 while waiting for more
generalized vaccination to begin.[8,43] In this context,
the present study highlights the need to allocate more
individual housing units to social structures. The collect-
ive nature of bathrooms and showers in social shelters is
also an important point to consider in terms of the

Fig. 2 Delay between onset of symptoms (suggestive of Covid-19 or
not) and access to medical treatment: Covid-19 case group vs.
control group (Kaplan-Meier curves)

Table 6 Final multivariate model (Akaike information criterion = 62.24)

Variable Modality Multivariate analysis
(α = 0.05)

OR IC95% OR

Type of accommodation Single room 1

Single apartment 0.09003 15 0,81 - 50,67

Shared room 0.47187 0,43 2,11.10−2 - 3,19

Shared apartment 0.00761 23,45 3,18 - 496,79

Compliance with social distancing measures Yes 1

No 0.02410 8,53 1,50 - 71,36

Body hygiene Sufficient/Healthy 1

Insufficient/Unhealthy 0.99242 1,99.108 3,11.10–76 - ∞
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spread of SARS-CoV2. Implementing a strategy to en-
sure that only one person at a time uses these facil-
ities - followed by disinfection - could be beneficial.
Furthermore, developing psychological supports often
already offered in social structures is of paramount
importance. The anxiety-inducing context of the
current Covid-19 crisis and the associated restrictive
measures are potential triggers or aggravators for
states of psychiatric and psychological disorders [14].
Given the ease of communication which community
mediators have with vulnerable populations, it could
be beneficial to have them present in exchanges be-
tween users and social workers and mental health
specialists. Finally, social networks must be considered
when it comes to communicating effectively to youn-
ger audiences [43, 44]. NGOs should be provided
with larger budgets for community management, a di-
mension all too neglected by health authorities, fun-
ders, and sometimes by the NGOs themselves. This
would help communicate vaccination campaign details
when Covid-19 vaccines finally become more avail-
able, and educate younger audiences who are particu-
larly susceptible to believing conspiracy theories [45].

Conclusion
The fact that AAJT is a large, well-established associ-
ation providing not only social support and accommoda-
tion, but also and healthcare follow-up services in
Marseille on a daily basis, justified exclusively involving
this organisation and its users in our study to under-
stand emerging Covid-19 issues in the city’s vulnerable
populations. Constraints linked to accommodation con-
ditions and the very long waiting times before screening
opportunities were a major concern for both the associ-
ation and its users. Irrespective of how well a user im-
plements Covid-19 protective measures, the efficacy of
the latter depends on accommodation conditions. Simi-
larly, some AAJT service users had serious and poten-
tially deteriorating co-morbidities. Therefore, the risk
inherent to collective housing justifies the attribution of
individual housing for social structures. Moreover, diag-
nosing infected persons early means it is then possible
to implement a truly effective isolation strategy and pro-
tect other users [46]. Fortunately, the NGO in Marseille
- including AAJT - were able to control the spread of
the virus during the first lockdown thanks to their irre-
proachable vigilance and speed of action. However, had
there been a massive and sudden upsurge in infected
numbers, the lack of available individual housing means
that it would have been very hard for them to protect
their users. Observing the problem through this prism,
the allocation of individual housing and screening tests
to structures involved with the most vulnerable popula-
tions in society would appear to be essential in the fight

against the spread of SARS-CoV2. Moreover, associa-
tions must also take into account the psychological vul-
nerabilities and sensitivities of their service users. These
dimensions further complicate the implementation of
protective measures and vaccination adoption [11]. More
detailed research on this situation is needed, with a focus
on proposing adapted psychological care programmes
and developing new digital educational systems espe-
cially for younger audiences [43].

Abbreviations
SARS-CoV2: Severe Acute Respiratory Syndrome Coronavirus 2; Covid-
19: Coronavirus Disease 2019; AAJT: Association of Aid to Young Workers;
PRAPS: Regional Programme for Access to Prevention and Care for the most
vulnerable populations; RT-PCR: Reverse Transcription Polymerase Chain
Reaction; AME: State Medical Assistance; CNIL: National Commission for
Information Technology and Liberties; WHO: World Health Organization;
NSAID: Non-Steroidal Anti-Inflammatory Drugs; AIC: Akaike Information
Criterion

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-11716-6.

Additional file 1. Questionnaire used to collect data (English version).
This is an english translation of the questionnaire developed specifically
for this study.

Acknowledgments
The authors are grateful to the study participants in AAJT, Marseille. Gaël
Garguilo provided crucial support throughout this study. Stephane Donadieu
contributed to data collection. Our thanks also to Jude Sweeney (Milan, Italy)
for the English revision and copyediting of this manuscript.

Authors’ contributions
Conceptualization: EM, IA. Supervision: EM, FD, AH. Regulatory proceedings:
IA, EM. Methodology: IA, EM. Literature search: IA, EM. Data collection: IA, EJ,
BP, AH. Data curation: IA. Statistical analysis: IA. Interpretation: IA, FD, EJ, BP,
AT. Writing: IA. Reviewing and editing: EM, IA. All authors read and approved
the final manuscript.

Funding
The AAJT is the promoter of this retro-prospective case-control observational
study. The research conducted for this study represents one of the compo-
nents of the regional program for access to prevention and care for the most
disadvantaged (PRAPS) for which the AAJT receives funding. Set up by the
Provence-Alpes-Côte d’Azur Regional Health Agency (PACA ARS), the PRAPS
aims to reduce health inequalities and provide vulnerable people with access
to appropriate healthcare. This study is therefore part of a process of lever-
aging this funding allocated by the PACA ARS. The funding bodies played
no role in the design of the study and collection, analysis, and interpretation
of data and in writing the manuscript.

Availability of data and materials
Public access to the database is closed as special authorization is required by
the CNIL to consult it (CNIL reference number: 2217364). With prior
authorization by the CNIL, the dataset can be made available by the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Aix-Marseille University institutional review
board (Comité de Protection des Personnes d’Aix-Marseille Université, n° 2020-
10-09-012). The database was anonymized and declared to the French regu-
latory commission (Commission Nationale Informatique et Libertés, CNIL) who
granted administrative permission to create the database and access the

Alsaïdi et al. BMC Public Health         (2021) 21:1704 Page 12 of 14

https://doi.org/10.1186/s12889-021-11716-6
https://doi.org/10.1186/s12889-021-11716-6


data. Each included participant had to provide written informed consent to
collected data being used in the context of this study. Anyone who did not
meet this criterion was not eligible for inclusion.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Aix-Marseille University, School of Medicine – La Timone Medical Campus,
Marseille, France. 2Association d’Aide aux Jeunes Travailleurs, Marseille,
France. 3CEReSS – Health Service Research and Quality of Life Center,
Marseille, France. 4Alphabio, Marseille, France. 5Centre Hospitalier
d’Alès-Cévenne, Alès, France. 6INSERM, IRD, SESSTIM, ISSPAM, Marseille,
France.

Received: 18 January 2021 Accepted: 1 September 2021

References
1. World Health Organization. Laboratory testing for coronavirus disease 2019

(COVID-19) in suspected human cases. 2020. https://apps.who.int/iris/
bitstream/handle/10665/1329/WHO-COVID-19-laboratory-2020.4-eng.
pdf?sequence=1&isAllowed=y. Accessed June 8, 2020.

2. World Health Organization. Coronavirus disease 2019 ( COVID-19): situation report,
121. 2020. https://apps.who.int/iris/bitstream/handle/10665/332156/nCoVsitrep20Ma
y2020-eng.pdf?sequence=1&isAllowed =y. Accessed June 8, 2020.

3. Gonzalez-Reiche, Ana & Hernandez, Matthew & Sullivan, et al. Introductions
and early spread of SARS-CoV-2 in the New York City area. Science.2020;369:
eabc1917. Published 2020 May 29. doi:https://doi.org/10.1126/science.abc1917.

4. Henrik Salje, Cécile Tran Kiem, Noémie Lefrancq, Noémie Courtejoie, Paolo
Bosetti, et al. Estimating the burden of SARS-CoV-2 in France. 2020. https://
hal-pasteur.archives-ouvertes.fr/pasteur-02548181/document. Accessed June
8, 2020.

5. Karadag E. Increase in COVID-19 cases and case-fatality and case-recovery
rates in Europe: A cross-temporal meta-analysis. J Med Virol. 2020;92(9):
1511–1517. doi: https://doi.org/10.1002/jmv.26035. Epub 2020 Jun 2. PMID:
32437052; PMCID: PMC7280723.

6. Petrilli CM, Jones SA, Yang J, et al. Factors associated with hospital
admission and critical illness among 5279 people with coronavirus disease
2019 in New York City: prospective cohort study. BMJ. 2020;369:m1966.
Published 2020 May 22. doi:https://doi.org/10.1136/bmj.m1966.

7. Ravi Baktavatsalou, Pierre Thibault. La précarité des conditions de vie rend
difficile le respect des mesures de confinement. Inseee.2020. http://www.
migrantsoutremer.org/IMG/pdf/my_ina_23_1_.pdf. .

8. Niedzwiedz CL, O'Donnell CA, Jani BD, et al. Ethnic and socioeconomic
differences in SARS-CoV-2 infection: prospective cohort study using UK
Biobank. BMC Med. 2020;18(1):160. Published 2020 May 29. doi:https://doi.
org/10.1186/s12916-020-01640-8

9. de Lusignan, Simon & Dorward, Jienchi & Correa, et al. Risk factors for SARS-
CoV-2 among patients in the Oxford Royal College of General Practitioners
Research and Surveillance Centre primary care network: a cross-sectional
study. The Lancet Infectious Diseases. Published 2020 May 15. doi:https://
doi.org/10.1016/S1473-3099(20)30371-6.

10. Baggett TP, Keyes H, Sporn N, Gaeta JM.Prevalence of SARS-CoV-2 Infection
in Residents of a Large Homeless Shelter in Boston. JAMA. 323(21):2191–
2192. Published 2020 Apr 27. doi:https://doi.org/10.1001/jama.2020.6887.

11. Sarkodie SA, Owusu PA. Global assessment of environment, health and
economic impact of the novel coronavirus (COVID-19) [published online
ahead of print, 2020 Jun 5]. Environ Dev Sustain. 2020;(4):1–11. https://doi.
org/10.1007/s10668-020-00801-2.

12. Ministère des Solidaritéset de la Santé. Consignes et recommandations
applicables au déconfinement progressif des accueils de jour, centres
d’hébergement (y compris dispositif national d’asile) et logements adaptes.
2020. https://solidarites-sante.gouv.fr/IMG/pdf/deconfinement-accueils-de-
jour-centres-hebergement-logements-adaptes-covid-19.pdf.

13. Potvin L. Public health saves lives: sad lessons from COVID-19. La santé
publique sauve des vies: les tristes leçons de la COVID-19. Can J Public

Health. 111(3):308–311. Published 2020 Jun 1. doi:https://doi.org/10.17269/
s41997-020-00344-z.

14. Su, Z., McDonnell, D., Wen, J. et al. Mental health consequences of COVID-
19 media coverage: the need for effective crisis communication practices.
Global Health.17, 4. Published 2021 Jan 5. https://doi.org/10.1186/s12992-02
0-00654-4.

15. AAJT. L'AAJT en chiffres, sur la période du 1er Janvier 2017 au 31 Décembre
2017. https://www.aajt.fr/AAJT/index.php?p=en_chiffres. Accessed
November 16, 2020.

16. Haute Autorité de Sante. Prise en charge des patients COVID-19, sans
indication d’hospitalisation, isolés et surveillés à domicile. 2020. https://
www.has-sante.fr/upload/docs/application/pdf/2020-05/prise_en_charge_
des_patients_covid-19_sans_indication_dhospitalisation_isoles_et_
surveilles_a_domicile.pdf. Accessed June 9, 2020.

17. Nederhof AJ. Methods of coping with social desirability bias: a review. Eur J
Soc Psychol. 1985;15(3):263–80. https://doi.org/10.1002/ejsp.2420150303.

18. Desson Z, Weller E, McMeekin P, Ammi M. An analysis of the policy
responses to the COVID-19 pandemic in France, Belgium, and Canada.
Health Policy Technol. 2020;9(4):430–446. doi: https://doi.org/10.1016/j.hlpt.2
020.09.002. Epub 2020 Sep 5. PMID: 33520640; PMCID: PMC7832234.

19. Sass, Catherine & Guéguen, R. & Moulin, et al. Comparaison du score
individuel de précarité des Centres d'examens de santé, EPICES, à la
définition socio-administrative de la précarité. Sante Publique. 2006. doi:
https://doi.org/10.3917/spub.064.0513.

20. Vizcarra P, Pérez-Elías MJ, Quereda C, et al. Description of COVID-19 in HIV-
infected individuals: a single-centre, prospective cohort [published online
ahead of print, 2020 May 28]. Lancet HIV. 2020;S2352–3018(20)30164–8. doi:
https://doi.org/10.1016/S2352-3018(20)30164-8.

21. Haute Autorité de Sante. Réponses rapides dans le cadre du COVID-19 Prise
en charge de premier recours des patients suspectés de COVID-19 après la
levée du confinement. 2020 July 8. https://www.has-sante.fr/upload/docs/a
pplication/pdf/2020-06/reco399_rr_covid_premier_recours_mel.pdf

22. Lescure FX, Bouadma L, Nguyen D, Parisey M, Wicky PH, Behillil S, et al.
Clinical and virological data of the first cases of COVID-19 in Europe: a case
series. Lancet Infect Dis. 2020;20(6):697–706. https://doi.org/10.1016/S1473-3
099(20)30200-0.

23. Kuderer NM, Choueiri TK, Shah DP, Shyr Y, Rubinstein SM, Rivera DR, et al.
Clinical impact of COVID-19 on patients with cancer (CCC19): a cohort
study. Lancet. 2020;395(10241):1907–18. https://doi.org/10.1016/S0140-673
6(20)31187-9.

24. Smith JC, Sausville EL, Girish V, et al. Cigarette Smoke Exposure and
Inflammatory Signaling Increase the Expression of the SARS-CoV-2 Receptor
ACE2 in the Respiratory Tract. Dev Cell. 2020;53(5):514–529.e3. doi:https://
doi.org/10.1016/j.devcel.2020.05.012.

25. Lokken EM, Walker CL, Delaney S, et al. Clinical characteristics of 46
pregnant women with a severe acute respiratory syndrome coronavirus 2
infection in Washington State. Am J Obstet Gynecol. 2020;S0002–
9378(20)30558–5. doi:https://doi.org/10.1016/j.ajog.2020.05.031.

26. Shi S, Qin M, Cai Y, Liu T, Shen B, Yang F, et al. Characteristics and clinical
significance of myocardial injury in patients with severe coronavirus disease 2019.
Eur Heart J. 2020;41(22):2070–9. https://doi.org/10.1093/eurheartj/ehaa408.

27. Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Cardiovascular Disease, Drug
Therapy, and Mortality in Covid-19.NEngl J Med. 2020;382(25):e102. doi:
https://doi.org/10.1056/NEJMoa2007621.

28. Chia PY, Coleman KK, Tan YK, et al. Detection of air and surface
contamination by SARS-CoV-2 in hospital rooms of infected patients. Nat
Commun. 2020;11(1):2800. Published 2020 May 29. doi:https://doi.org/10.103
8/s41467-020-16670-2.

29. Haute Autorité de Sante. Covid-19 - Les mesures barrièreset la qualité du
lien dans le secteur social et médico-social. 2020. https://www.has-sante.fr/
upload/docs/application/pdf/2020-05/2020_05_07_mesures_barrieres.pdf.
Accessed June 10, 2020.

30. Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schünemann HJ, et al. Physical
distancing, face masks, and eye protection to prevent person-to-person
transmission of SARS-CoV-2 and COVID-19: a systematic review and meta-
analysis. Lancet. 2020;395(10242):1973–87. https://doi.org/10.1016/S0140-673
6(20)31142-9.

31. Chan JF, Yuan S, Zhang AJ, et al. Surgical mask partition reduces the risk of
non-contact transmission in a golden Syrian hamster model for Coronavirus
Disease 2019 (COVID-19) [published online ahead of print, 2020 May 30].
Clin Infect Dis. 2020;ciaa644. doi:https://doi.org/10.1093/cid/ciaa644.

Alsaïdi et al. BMC Public Health         (2021) 21:1704 Page 13 of 14

https://apps.who.int/iris/bitstream/handle/10665/1329/WHO-COVID-19-laboratory-2020.4-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/1329/WHO-COVID-19-laboratory-2020.4-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/1329/WHO-COVID-19-laboratory-2020.4-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/332156/nCoVsitrep20May2020-eng.pdf?sequence=1&isAllowed
https://apps.who.int/iris/bitstream/handle/10665/332156/nCoVsitrep20May2020-eng.pdf?sequence=1&isAllowed
https://doi.org/10.1126/science.abc1917
https://hal-pasteur.archives-ouvertes.fr/pasteur-02548181/document
https://hal-pasteur.archives-ouvertes.fr/pasteur-02548181/document
https://doi.org/10.1002/jmv.26035
https://doi.org/10.1136/bmj.m1966
http://www.migrantsoutremer.org/IMG/pdf/my_ina_23_1_.pdf
http://www.migrantsoutremer.org/IMG/pdf/my_ina_23_1_.pdf
https://doi.org/10.1186/s12916-020-01640-8
https://doi.org/10.1186/s12916-020-01640-8
https://doi.org/10.1016/S1473-3099(20)30371-6
https://doi.org/10.1016/S1473-3099(20)30371-6
https://doi.org/10.1001/jama.2020.6887
https://doi.org/10.1007/s10668-020-00801-2
https://doi.org/10.1007/s10668-020-00801-2
https://solidarites-sante.gouv.fr/IMG/pdf/deconfinement-accueils-de-jour-centres-hebergement-logements-adaptes-covid-19.pdf
https://solidarites-sante.gouv.fr/IMG/pdf/deconfinement-accueils-de-jour-centres-hebergement-logements-adaptes-covid-19.pdf
https://doi.org/10.17269/s41997-020-00344-z
https://doi.org/10.17269/s41997-020-00344-z
https://doi.org/10.1186/s12992-020-00654-4
https://doi.org/10.1186/s12992-020-00654-4
https://www.aajt.fr/AAJT/index.php?p=en_chiffres
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/prise_en_charge_des_patients_covid-19_sans_indication_dhospitalisation_isoles_et_surveilles_a_domicile.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/prise_en_charge_des_patients_covid-19_sans_indication_dhospitalisation_isoles_et_surveilles_a_domicile.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/prise_en_charge_des_patients_covid-19_sans_indication_dhospitalisation_isoles_et_surveilles_a_domicile.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/prise_en_charge_des_patients_covid-19_sans_indication_dhospitalisation_isoles_et_surveilles_a_domicile.pdf
https://doi.org/10.1002/ejsp.2420150303
https://doi.org/10.1016/j.hlpt.2020.09.002
https://doi.org/10.1016/j.hlpt.2020.09.002
https://doi.org/10.3917/spub.064.0513
https://doi.org/10.1016/S2352-3018(20)30164-8
https://www.has-sante.fr/upload/docs/application/pdf/2020-06/reco399_rr_covid_premier_recours_mel.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-06/reco399_rr_covid_premier_recours_mel.pdf
https://doi.org/10.1016/S1473-3099(20)30200-0
https://doi.org/10.1016/S1473-3099(20)30200-0
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/j.devcel.2020.05.012
https://doi.org/10.1016/j.devcel.2020.05.012
https://doi.org/10.1016/j.ajog.2020.05.031
https://doi.org/10.1093/eurheartj/ehaa408
https://doi.org/10.1056/NEJMoa2007621
https://doi.org/10.1038/s41467-020-16670-2
https://doi.org/10.1038/s41467-020-16670-2
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/2020_05_07_mesures_barrieres.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-05/2020_05_07_mesures_barrieres.pdf
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1093/cid/ciaa644


32. Chen, Xuyu et al. Hand Hygiene, Mask-Wearing Behaviors and Its Associated
Factors during the COVID-19 Epidemic: A Cross-Sectional Study among
Primary School Students in Wuhan, China. International journal of
environmental research and public health. 2020. doi:https://doi.org/10.3390/
ijerph17082893

33. Pursch B, Tate A, Legido-Quigley H, Howard N. Health for all?A qualitative
study of NGO support to migrants affected by structural violence in
northern France. SocSci Med. 2020. 2020;248:112838. doi:https://doi.org/10.1
016/j.socscimed. 112838.

34. Gowda, Guru S et al. Homeless persons with mental illness and COVID
pandemic: Collective efforts from India. Asian journal of psychiatry, vol. 54
102268.2020 June 24.doi:https://doi.org/10.1016/j.ajp.2020.102268

35. Vindegaard N, Benros ME. COVID-19 pandemic and mental health
consequences: Systematic review of the current evidence [published online
ahead of print, 2020 May 30]. Brain Behav Immun. 2020;S0889–
1591(20)30954–5. doi:https://doi.org/10.1016/j.bbi.2020.05.048.

36. Fauver JR, Petrone ME, Hodcroft EB, et al. Coast-to-Coast Spread of SARS-
CoV-2 during the Early Epidemic in the United States. Cell. 2020;181(5):990–
996.e5. doi:https://doi.org/10.1016/j.cell.2020.04.021.

37. Christian Manivel. COVID-19: Une épidémie qui suit un modèle de type
«SIR-Gaussien.2020. https://hal.archives-ouvertes.fr/hal-02569180/document.
AccessedJune 10, 2020.

38. Antoine Rode. Le “non-recours” aux soins des populations précaires.
Constructions et réceptions des normes. Université Pierre Mendès-France -
Grenoble II. 2010. https://tel.archives-ouvertes.fr/tel-00488403/document. .

39. Rong XM, Yang L, Chu HD, Fan M. Effect of delay in diagnosis on
transmission of COVID-19.MathBiosci Eng. 2020;17(3):2725–2740. doi:https://
doi.org/10.3934/mbe.2020149

40. Kirby T. Efforts escalate to protect homeless people from COVID-19 in UK.
Lancet Respir Med. 2020;8(5):447–9. https://doi.org/10.1016/S2213-2600(20)3
0160-0.

41. Emile Témime. Marseille, ville de migrations. Vingtième Siècle. Revue
d'histoire.1985.

42. Insee. 17% des habitants vivent sous le seuil de pauvreté en 2012. 2015.
http://www.epsilon.insee.fr/jspui/bitstream/1/31083/1/IA_PACA_16.pdf.
Accessed November 16, 2020.

43. Helmy Haja Mydin, Sundari Ampikaipakan, Shahid Shayaa, M.R. Partridge.
The effect of an asthma awareness campaign on social media users.
European Respiratory Journal. 2018 52: PA3137; DOI: https://doi.org/10.11
83/13993003.congress-2018.PA3137.

44. Jamison, Amelia & Broniatowski, David & Dredze, Mark & Smith, Michael &
Quinn, Sandra & Sangraula, Anu. (2020). Not just conspiracy theories:
Vaccine opponents and proponents add to the COVID-19 'infodemic' on
Twitter. Harvard Kennedy School Misinformation Review. 1. https://doi.org/1
0.37016/mr-2020-38.

45. Sallam M, Dababseh D, Eid H, et al. Low COVID-19 Vaccine Acceptance Is
Correlated with Conspiracy Beliefs among University Students in Jordan. Int
J Environ Res Public Health. 2021;18(5):2407. Published 2021 Mar 1. doi:
https://doi.org/10.3390/ijerph18052407

46. Chu HY, Englund JA, Starita LM, Famulare M, Brandstetter E, Nickerson DA,
et al. Early detection of Covid-19 through a citywide pandemic surveillance
platform. NEngl J Med. 2020;383(2):185–7. https://doi.org/10.1056/NEJMc2
008646.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Alsaïdi et al. BMC Public Health         (2021) 21:1704 Page 14 of 14

https://doi.org/10.3390/ijerph17082893
https://doi.org/10.3390/ijerph17082893
https://doi.org/10.1016/j.socscimed
https://doi.org/10.1016/j.socscimed
https://doi.org/10.1016/j.ajp.2020.102268
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.cell.2020.04.021
https://hal.archives-ouvertes.fr/hal-02569180/document
https://tel.archives-ouvertes.fr/tel-00488403/document
https://doi.org/10.3934/mbe.2020149
https://doi.org/10.3934/mbe.2020149
https://doi.org/10.1016/S2213-2600(20)30160-0
https://doi.org/10.1016/S2213-2600(20)30160-0
http://www.epsilon.insee.fr/jspui/bitstream/1/31083/1/IA_PACA_16.pdf
https://doi.org/10.1183/13993003.congress-2018.PA3137
https://doi.org/10.1183/13993003.congress-2018.PA3137
https://doi.org/10.37016/mr-2020-38
https://doi.org/10.37016/mr-2020-38
https://doi.org/10.3390/ijerph18052407
https://doi.org/10.1056/NEJMc2008646
https://doi.org/10.1056/NEJMc2008646

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and participants
	Data collection
	Biological analysis
	Covid-19 case definitions
	Statistical analyses

	Results
	Care pathways
	Factors associated with morbidity attributable to SARS-CoV2 infection

	Discussion
	Conclusion
	Abbreviations
	Supplementary Information
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

