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Letter to the Editor 

SARS-CoV-2 seroprevalence in the adult detainees of the 

Paris area in 2021: A multicenter cross-sectional study 
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Fig. 1. Estimation (after marginal calibration on age and sex) of SARS-CoV-2 sero- 

prevalence rates during the inclusion period. 
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ear Editor, 

We read with interest the article by Whitaker et al. report- 

ng the sociodemographic disparities in COVID-19 seroprevalence 

cross England. 1 The value of serology is the assessment of expo- 

ure to SARS-CoV-2 over a long period of time; in contrast, PCR 

rovides only a snapshot of infection at a given time point. In the 

OVIDET study (ClinicalTrials.gov NCT04516512), we evaluated the 

eroprevalence to SARS-CoV-2 in a representative sample of de- 

ainees in all penitentiary establishments of the Paris area. Indeed, 

romiscuity and overcrowding in prisons are risk factors for the 

ransmission of infectious diseases, particularly viral respiratory 

iseases. On January 6, 2020, France had 70,651 people detained 

or 61,080 places. 2 To reduce the risk of exposure of inmates to 

ARS-CoV-2, French authorities have implemented measures such 

s stopping inmate activities outside of cells, suspending visiting 

ours, early release, and reducing the number of arrivals. As a re- 

ult, the number of inmates in French prisons decreased by 6266 

eople between March 16 and April 1, 2020. 

To date, there is little data on the SARS-CoV-2 seroprevalence in 

etainees and our study is, to our knowledge, the first in Europe. 

eliable data on the extent of the COVID-19 epidemic in prisons 

re nevertheless necessary for the implementation of specific pub- 

ic health measures in this setting. This multicenter cross-sectional 

tudy was performed in the Paris area (formally, Île-de-France re- 

ion) from January to July 2021. Participants were selected from 

he lists of the 11,413 men and women aged 18 to 80 detained on 

anuary 6, 2021 in the 12 penitentiary establishments (16 wards) 

f the Paris Area. Because of their lower number, all women were 

nvited to participate in the study while a random sampling strati- 

ed on the 12 male detention wards was conducted for men. 

Of 11,413 men and women detained in the Paris area on Jan- 

ary 6, 2021, 3545 were invited to participate (3100 men and 445 

omen) and 1044 were included from January 14 to July 8, 2021; 

501 were not included, the main reasons being refusal to partici- 

ate ( n = 920) and release or transfer to another ward ( n = 803).

fter inclusion, 30 participants were excluded from the analysis, 

he main reason being missing blood sample ( n = 25). The ana- 

yzed population included 816 men and 198 women (mean age, 

6.3 and 35.7 years, respectively). Sixty-six (6.5%) inmates reported 

OVID-19 vaccination. 

Elecsys® Anti-SARS-CoV-2 N and Elecsys® Anti-SARS-CoV-2 

 immunoassays (Roche Diagnostics, Mannheim, Germany) were 

sed for the qualitative detection of anti-nucleoprotein antibodies 

nd quantitative determination of anti-spike protein receptor bind- 

ng domain antibodies, respectively. 

Overall, 187 participants (18.4%; 95% CI, 16.1 to 20.8) were 

eropositive for SARS-CoV-2. After marginal calibration, this rate 
ttps://doi.org/10.1016/j.jinf.2022.05.032 

163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights r
as 18.2% (95% CI, 16.9 to 19.4): 18.6% (95% CI, 17.2 to 19.9) in men

nd 15.2% (95% CI, 11.9 to 18.6) in women. The estimated sero- 

revalence rate during the inclusion period increased from 13.1% 

or the first 200 participants (January 14 to February 4, 2021) to 

1.6% for the last participants (April 21 to July 8, 2021) ( Fig. 1 ).

or the week of February 8–14, 2021, the seroprevalence rate for 

ARS-CoV-2 in the general population of the Paris area was 20.6% 

95% CI, 16.6 to 24.9) ( 3 ). For a comparable period (February 5–

9, 2021), this rate was 18.4% (95% CI, 16.8 to 20.1) in our study. 

herefore, the seroprevalence rate in detainees of the Paris area 

ppeared comparable to that of the population in the same geo- 

raphic area. It should be noted, however, that these two popula- 

ions have different characteristics and direct comparison of preva- 

ence rates must therefore be cautious. 

Factors known or suspected to be related to SARS-CoV-2 infec- 

ion and the occurrence of moderate to severe forms of COVID-19 

ere compared in SARS-CoV-2 seropositive and seronegative par- 

icipants during the inclusion period, stratified on sex ( Table 1 ). 

ccording to multivariate analysis, lower number of cigarettes 

er day ( p < 0.0 0 01) and higher number of inmates per cell

 p = 0.0 0 08) were independent factors significantly associated 

o SARS-CoV-2 seropositivity in male inmates. In female inmates, 

ounger age ( p = 0.0 0 02) and lower number of cigarettes per day

 p = 0.0216) were independent factors significantly associated to 

ARS-CoV-2 seropositivity. 
eserved. 
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Table 1 

Factors known or suspected to be related to SARS-CoV-2 infection and the occurrence of moderate to severe forms of COVID-19. 

Men Women 

SARS-CoV-2 

serology P-value 

SARS-CoV-2 

serology P-value 

Positive 

( N = 155) 

Negative 

( N = 661) 

Positive 

( N = 32) 

Negative 

( N = 166) 

Demographics 

Age, years, mean (SD) 34.5 (12.9) 36.7 (12.9) 0.0330 28.2 (10.7) 37.2 (12.5) < 0.0001 

Smoker, n (%) 74 (47.7) 435 (66.1) < 0.0001 14 (43.7) 88 (53.0) 0.3371 

Number of cigarettes per day, mean (SD) a 4.0 (6.1) 7.1 (7.5) < 0.0001 3.5 (5.8) 7.5 (10.0) 0.0688 

Age of smoking start, years, mean (SD) 18.7 (8.3) 17.2 (6.2) 0.1434 16.6 (3.9) 16.3 (6.1) 0.4549 

Comorbidities 

Number of comorbidities, n (%) 

0 136 (87.7) 570 (86.5) 0.4174 25 (78.1) 133 (80.1) 1.0000 

1 16 (10.3) 83 (12.6) 6 (18.8) 30 (18.1) 

2 3 (1.9) 6 (0.9) 1 (3.1) 3 (1.8) 

Obesity (BMI > 30 kg/m 

2 ), n (%) 9 (5.8) 70 (10.6) 0.0699 4 (12.5) 36 (21.7) 0.2360 

Symptoms since March 2020, n (%) 

Fever or feeling of fever 34 (21.9) 71 (10.8) 0.0002 5 (15.6) 8 (4.8) 0.0399 

Chills 20 (12.9) 59 (9.0) 0.1366 4 (12.5) 6 (3.6) 0.0584 

Cough 26 (16.8) 93 (14.1) 0.4028 4 (12.5) 14 (8.4) 0.5006 

Nasal discharge/rhinitis 17 (11.0) 106 (16.1) 0.1080 3 (9.4) 18 (10.8) 1.0000 

Breathing discomfort/unusual breathlessness 17 (11.0) 43 (6.5) 0.0544 2 (6.2) 7 (4.2) 0.6402 

Asthenia, fatigue 27 (17.5) 81 (12.3) 0.0858 6 (18.7) 25 (15.1) 0.5986 

Muscle pain 20 (13.0) 54 (8.2) 0.0635 3 (9.4) 19 (11.4) 0.7779 

Headache 25 (16.2) 87 (13.2) 0.3292 7 (21.9) 16 (9.6) 0.0668 

Sore throat 11 (7.1) 44 (6.7) 0.8394 3 (9.4) 11 (6.6) 0.7042 

Loss or reduction of smell 27 (17.5) 32 (4.9) < 0.0001 4 (12.5) 7 (4.2) 0.0813 

Loss of taste 28 (18.2) 30 (4.6) < 0.0001 5 (15.6) 4 (2.4) 0.0064 

Nausea/vomiting 4 (2.6) 29 (4.1) 0.3059 1 (3.1) 8 (4.8) 1.0000 

Diarrhea 5 (3.2) 39 (5.9) 0.1860 0 8 (4.8) 0.3587 

Conjunctivitis 3 (1.9) 12 (1.8) 1.0000 0 4 (2.4) 0.6143 

Skin rash 1 (0.6) 18 (2.7) 0.1482 0 3 (1.8) 1.0000 

COVID-like syndrome b 40 (25.8) 107 (16.2) 0.0050 6 (18.7) 22 (13.2) 0.5806 

Pulmonary presentation c 21 (13.6) 50 (7.5) 0.0174 2 (6.2) 3 (1.8) 0.1848 

Gastrointestinal presentation d 8 (5.2) 56 (8.5) 0.1676 1 (3.1) 14 (8.4) 0.4732 

Peripheral neurological presentation e 28 (18.1) 41 (6.2) < 0.0001 6 (18.7) 7 (4.2) 0.0084 

Social interactions and activities 

Number of inmates per cell, mean (SD) 1.9 (0.7) 1.8 (0.6) 0.0013 1.6 (0.5) 1.8 (1.0) 0.5062 

Number of sick co-inmates, n (%) 

0 71 (56.3) 295 (67.4) 0.0005 14 (73.7) 69 (69.0) 0.5251 

1 21 (16.7) 26 (5.9) 2 (10.5) 5 (5.0) 

2 34 (27.0) 117 (26.7) 3 (15.8) 26 (26.0) 

Meeting with sick personnel, n (%) 

0 35 (22.6) 134 (20.4) 0.8289 8 (25.0) 46 (27.9) 0.0409 

1 35 (22.6) 152 (23.1) 1 (3.1) 33 (20.0) 

2 85 (54.8) 372 (56.5) 23 (71.9) 86 (52.1) 

Work, n (%) 81 (52.3) 321 (48.9) 0.4565 16 (50.0) 107 (64.8) 0.1124 

Learning activities, n (%) 16 (10.3) 123 (18.7) 0.0123 9 (28.1) 50 (30.3) 0.8055 

Parlor, n (%) 91 (58.7) 379 (57.8) 0.8320 17 (53.1) 96 (58.2) 0.5966 

Walk, n (%) 144 (92.9) 588 (89.6) 0.2170 31 (96.9) 146 (88.5) 0.2080 

Library, n (%) 24 (15.5) 159 (24.2) 0.0190 18 (56.2) 72 (43.6) 0.1899 

Judicial extraction, n (%) 76 (49.0) 362 (55.2) 0.1670 12 (37.5) 74 (44.8) 0.4430 

Medical appointments, n (%) 110 (71.0) 438 (66.8) 0.3151 28 (87.5) 135 (81.8) 0.4363 

Sport, n (%) 68 (49.6) 326 (53.4) 0.4199 11 (34.4) 85 (51.5) 0.0759 

At least one activity, n (%) 153 (98.7) 654 (98.9) 1.000 32 (100) 164 (98.8) 1.000 

BMI, body mass index. 
a Calculated with zero cigarette per day for non-smokers. 
b (Fever or chills) and (asthenia or muscle pain or headache). 
c Fever and (cough or dyspnea). 
d Diarrhea or nausea or vomiting. 
e Loss of smell or reduction of taste. 
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The preventive measures that were quickly implemented in 

rench prisons could explain, at least in part, the comparable sero- 

revalence rates in detainees and in the population in the same ge- 

graphic area. Indeed, as soon as the pandemic started, the French 

ealth authorities ordered the massive release of detainees and the 

uspension of visits and activities within the prisons. Communica- 

ion was quickly set up concerning the barrier measures and masks 

s well as hydro-alcoholic gel were made available to inmates and 

taff. Although it is difficult to conclude a causal relationship be- 

ween these actions and the number of COVID-19 cases, French 
e41 
risons did not experience the outbreaks that have been reported 

n some prisons abroad. 4 , 5 Large-scale extrication is a strategy rec- 

mmended by health experts to prevent Covid-19 cases among in- 

arcerated individuals and staff. 4 It is likely that SARS-CoV-2 in- 

ection in French prison would have been more frequent in the 

bsence of extrication, the value of which has been shown by US 

tudies. 6 , 7 We observed that a higher number of inmates per cell 

as an independent factor significantly associated with SARS-CoV- 

 seropositivity, thus supporting that overcrowding is a risk factor 

f COVID-19 infection. 
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To explain the differences observed between countries and be- 

ween prisons, it is also necessary to take into account some spe- 

ific characteristics of detention, such as circulation inside the 

rison and eating together or in cells. In a Quebec study, the con- 

umption of meals shared with fellow inmates or with the sector 

ignificantly increased seropositivity compared to eating alone. 8 In 

rance, all detainees take their meals in their cells, thus limiting 

irculation outside the cells. 

In conclusion, the seroprevalence of SARS-CoV-2 in the prisons 

f the Paris area appeared comparable to the general population, 

ost probably due to the early massive release of detainees and 

reventive barrier measures. Limiting incarceration and promoting 

sual infection control measures are important factors for control- 

ing the COVID-19 epidemic in prison. 
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