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Abstract

The aim of this study was to compare Covid-19 incidence and mortality among population deprived of liberty (PDL),
prison staff and general population in Brazil and in the state of Parana. The methods consisted in data collection from
weekly reports from the Nacional Justice Board and Health Ministry, between June and December 2020. Covid-19
testing, infection, mortality, and lethality rates were compared among PDL, prison staff and Brazil and Parana’s
general population. As for the results, compared to the general population, the relative risk of Covid-19 confirmed
case among PDL was 1.594 (Cl 95% 1.578 — 1.610) in Brazil and 3.055 (Cl 95% 2.941 — 3.173) in Parana. The
proportion of test per national population was 22.86%, 44.42% and 4.45% among PDL, prison staff and general
population, respectively. In Parand, the testing rate was 8.19% in PDL, 42.98% in prison staff and 12.70% in the
general population. In conclusion, the proportion of Covid-19 cases is greater in prisons than in the general population
and the testing of PDL should be amplified.

Keywords: COVID-19; Coronavirus Infections; Public health; Prisioners.

Resumo

O objetivo do presente estudo foi comparar a incidéncia e a mortalidade por Covid-19 entre a populacéo privada de
liberdade (PPL), os servidores do sistema carcerario e a populagdo em geral do Brasil e do estado do Parana. Quanto a
metodologia, foi realizado um estudo ecolégico com coleta de dados a partir de boletins semanais realizados pelo
Conselho Nacional de Justica e pelo Ministério da Salde, entre junho e dezembro de 2020. Foram comparadas taxas
de testagem, de infeccédo, de mortalidade e de letalidade por Covid-19 entre a PPL, servidores e a popula¢do em geral
do Brasil e do Parana. Como resultados, o risco relativo de caso confirmado de Covid-19 pela PPL em comparagdo
com a populacdo em geral foi de 1,594 (IC 95% 1,578 — 1,610) no Brasil e de 3,055 (IC 95% 2,941 — 3,173) no
Parana. A proporcao teste/populacéo nacional foi de 22,68%, 44,24% e 4,45% entre PPL, servidores e populagdo em
geral, respectivamente. No Parana a taxa de testagem foi de 8,19% na PPL, 42,98% nos servidores e 12,70% na
populagdo em geral. Conclui-se que a proporcdo de casos confirmados de Covid-19 é maior entre a populagao
carceraria do que na populagdo em geral e que a testagem da PPL deve ser ampliada.

Palavras-chave: COVID-19; Infecgdes por Coronavirus; Saide publica; Prisioneiros.
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Resumen

El objetivo del presente estudio fue comparar la incidencia et la mortalidad de la Covid-19 entre la poblacion
detenida, los funcionarios de la carcel et la poblacion en general del Brasil et del Parana. Por la metodologia, fue
realizado un estudio ecolégico con recoleccidn de datos de boletines semanales del Consejo Nacional de Justicia et del
Ministerio de la Salud, entre junio et diciembre de 2020. Fueron comparadas las tajas de testeo, infeccién, mortalidad
et letalidad entre detenidos, funcionarios de la carcel et la poblacion general del Brasil et del Parana. Como resultados,
el risco relativo de caso confirmado de Covid-19 pela poblacién detenida en comparacion con la poblacion general fue
de 1,594 (IC 95% 1,578 — 1,610) en el Brasil et de 3,055 (IC 95% 2,941 — 3,173) en el Parana. La proporcién de
testes/populacion fue de 22,86%, 44,42% et 4,45% entre detenidos, funcionarios et poblacion general,
respectivamente. En el Paran4, la taja de testeo fue de 8,19% en los detenidos, 42,98% en los funcionarios et 12,70%
en la poblacién general. En conclusién, la proporcion de casos confirmados de la Covid-19 es mas grande entre la
poblacion detenida que entre la poblacidn general et el testeo de los detenidos debe ser ampliado.

Palabras clave: COVID-19; Infecciones por Coronavirus; Salud publica; Prisioneros.

1. Introduction

The Covid-19, disease triggered by the new Sars-Cov-2 virus, brought about a global pandemic that began in 2020,
with millions of human lives lost and catastrophic repercussions (Khan, et al., 2020). One of the most vulnerable populations to
the disease is the population deprived of liberty (PDL) (Khan, et al., 2020) (Saloner, et al., 2020).

Prisons are at-risk locations for the spread of Covid-19 due to factors such as overcrowding. More than half of the
world’s prisons have occupancy rates that exceed the maximum capacity (WPB, 2021). This is the case of Brazil, which has
the third largest prison population in the world, with more than 760,000 people. Until December 2019, the occupation rate of
the Brazilian prison system was of 169% (CNMP, 2018) (CNMP, 2019).

Overcrowding makes it impossible to adopt social distancing measures (Meyer, et al., 2020). In addition, PDL and
prison staff frequently come and go from the institution and there is no structure to contain major outbreaks of respiratory
diseases or to manage infected patients (Wang; Zenilman & Brinkley-Rubinstein, 2020). In this context, there is a high
prevalence of respiratory viral infections in the prison population (Akiyama; Spaulding & Rich, 2020) (The Legal Aid Society,
2020). The high transmission rate of Covid-19 in prison institutions also have the potential to influence the broader
transmission of the virus to the community, once 55% of the detainees return to their communities every week, as well as the
staff (Njuguna, et al., 2020) (Carvalho; Santos & Santos, 2020).

Aside from the higher infection rate, inequalities regarding social determinants of health that primarily affect
representative groups of the current prison population (such as racial minorities, mental disorders, and substance abuse) lead to
concentration of some diseases in PDL (Akiyama; Spaulding & Rich, 2020). Thus, this population has a higher incidence of
risk factors for Covid-19, such as diabetes, hypertension, and heart disease (Wang; Zenilman & Brinkley-Rubinstein, 2020). In
addition, emotional stress, as well as physical and sexual violence are common in prison centers, which can weaken the
immune system (Barnert, 2020). Hence, PDL appears to be a population at risk for more severe cases of Covid-19.

Therefore, we understand the impact of the prison population on a country in a time of pandemic. Moreover, there is
the disregard for the lives of these individuals, who must have guaranteed their right to health, even though they have lost their
freedom. Thus, we hypothesized that the incidence of Covid-19 is higher among PDL than in general population. The objective
of this study is to compare the incidence and mortality by Covid-19 between the PDL, the prison staff and the general

population of Brazil and the state of Parana.

2. Methodology
This research was approved by a Research Ethics Committee (Certification of Ethical Appreciation Presentation
number 32121120.3.3003.5225). We performed an ecological study (aggregated, observational, and transversal) using only

official public data. This study design was elected once data was only available at a populational level, rather than individual
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level. Nevertheless, since the purpose of this study is to make large-scale comparisons (between the general population and the
PDL) to guide public health strategies, the use of an ecological study is adequate. Hence, for our study, health outcomes are
aggregates of individual heath data available in official public data from the Brazilian National Justice Council (NJC) and the
Brazilian Ministry of Health.

Data referring to the number of Covid-19 confirmed cases, deaths, and RT-PCR tests performed at the Brazilian and
Parand prison system were collected from the Brazilian NJC weekly reports. We collected data from the PDL and prison staff,
from both Brazil and Parana. The analysis period was from June 15, 2020 (date of the first published report) to December 23,
2020 (date of the last report of 2020). The number of cases was reported cumulatively, including active and recovered cases
and deaths.

To compare with the general population, data from the Brazilian Ministry of Health weekly epidemiological reports
were used, from June 14, 2020, to December 26, 2020. We collected data on the number of deaths and confirmed cases in
Brazil and Parana in each epidemiological week of the period of interest, as well as the number of tests performed during the
mentioned period.

The following rates were then calculated: confirmed Covid-19 cases, mortality, and lethality, testing rate and the
proportion of positive tests results. The rates were calculated separately for each population of the study (PDL, prison staff and
general population), and for each territorial coverage (Brazil and Parand).

The statistical analysis was performed through the Independence Qui-Square test, using the software IBM SPSS
Statistics 23®.

3. Results

There were 755,274 incarcerated individuals in Brazil and 29,354 in the state of Parana. The number of prison staff in
Brazil was 127,208 and 3,276 in Parana. During the study period, 41,971 confirmed cases of Covid-19 were reported among
the PDL in Brazil and 2,942 in Parana. Among prison staff, 12,836 cases were confirmed in the country and 545 in Parana. As
for the general population, 7,456,806 cases were confirmed in Brazil and 400,288 in Parana.

The proportion of confirmed Covid-19 cases in the PDL and prison staff was superior to the general population both
in the national and local scene (Tables 1 and 2).

Regarding the lethality, although the elevated number of confirmed cases in the prison system, the death proportion on
this population (PDL and prison staff) was smaller than the ones in the general population, both national and locally (Tables 1
and 2).

The number of performed tests revealed disparities between the studied populations: the tests/population rate was
smaller in the PDL compared to the prison staff, with a difference superior to 20% in the national scene and over 30% in the
local scene. At the same time, both PDL and prison staff had the testing proportion superior to the one of Brazil general
population. In contrast, the positivity of tests, that is, the rate of confirmed cases/performed tests, was higher in the Brazilian

general population, although smaller in the general population of Parana (Tables 1 and 2).
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Table 1. Brazil: epidemiological data of covid-19 in the prison system and general population in 2020.

Population Deprived of Liberty Prison Staff General Population
% n/1,000 % n/1,000 % n/1,000

Confirmed Cases* 5.56 55.57 10.09 100.91 3.55 35.53
Deaths* 0.31 3.07 0.72 7.25 2.56 25.56
Covid-19 Mortality* 0.02 0.2 0.07 0.7 0.09 0.9
Testing
Performed tests™ (n) 171,293 56,273 9,358,807
Tests/ 22.68% 44.24% 4.45%
population* (%)
Confirmed cases / 24.50% 22.81% 79.77%

performed tests* (%)

Note: all the * data were based in the last week of analysis in each group (Report from Dec 23, 2020, from the NJC Portal and Report N43
Dec 20-26, 2020 from the Ministry of Health). Source: Authors.

Table 2. Parana: Epidemiological Data of Covid-19 in the Prison System and General Population in 2020.

Population Deprived of Liberty Prison Staff General Population
% n /1,000 % n /1,000 % n /1,000

Confirmed Cases* 10.02 100.22 16.64 166.36 3.50 35.01
Deaths* 0.24 2.38 0.37 3.67 1.91 19.13
Covid-19 Mortality* 0.02 0.2 0.06 0.6 0.07 0.7
Testing
Performed tests* (n) 2,403 1,408 1,452,171
Tests / population* (%) 8.19% 42.98% 12.70%
Confirmed cases / 122.43% 38.71% 27.56%

performed tests* (%)

Note: all the * data were based in the last week of analysis in each group (Report from Dec 23, 2020, from the NJC Portal and Report N43
Dec 20-26, 2020 from the Ministry of Health). Source: Authors.

Regarding the pandemic evolution from June to December, it was observed that the cumulative number of confirmed
cases was proportionally higher in the prison system populations compared to the general population. Inside the prison system,

the mentioned proportion was higher between the staff than the PDL (Figures 1 and 2).
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Figure 1. Brazil: Confirmed Cases of Covid-19 in the Population of Brazilian Prison System in 2020.
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Figure 2. Brazil: Confirmed Cases Of Covid-19 In The Brazilian Population In 2020.
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Finally, a statistical analysis of the accumulated frequencies of confirmed cases of Covid-19 in the studied populations

through Independence Qui-Square Test was performed (Table3).
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Table 3. Independence Qui-Square Test Between the Studied Groups.

Pearson X2 RR Cl195%
Brazil
PDL x General Population 8806.984 1.594 1.578 - 1.610 p = 0.000
Prison Staff x  General 15842.354 3.043 2.988 — 3.099 p = 0.000
Population
Parana
PDL x General Population 3669.212 3.055 2.941-3.173 p = 0.000
Prison Staff x General 1670.893 5.495 5.012 - 6.024 p = 0.000
Population

Source: Authors (2021).

The analysis showed a statistically significative association between the liberty situation (PDL, prison staff or general
population) and the number of Covid-19 confirmed cases, when compared two by two: Brazilian PDL x General Brazilian
Population; Parana PDL x General Parana Population; Brazilian Prison Staff x General Brazil Population; and Parana Prison

Staff x General Parané Population.

4. Discussion

In the present study we found higher Covid-19 rates among prison staff and PDL than in Brazil and Parana
populations. Prison staff presented a relative risk of 3.043 (Cl 95% 2.988 — 3.099) when compared to Brazil population.
Among PDL, the relative risk was 1.594 (Cl 95% 1.578 — 1.610). This pattern was also found in the state analysis, with even
bigger differences: relative risk of 5.495 (Cl 95% 5.012 — 6.024) for prison staff and of 3.055 (Cl 95% 2.941 — 3.173) for PDL.

Similar results were found in a study of Massachusetts jails and prisons (Jiménez, et al., 2020). The infection rate in
PDL was 2.91 times higher than in the Massachusetts population and 4.8 times higher than in the United States (US)
population. Another study found that Covid-19 rate in the PDL is 5.5 times higher than in the US population (Saloner, et al.,
2020).

However, in our study, we found that PDL and prison staff had lower mortality and lethality rates than the general
population (in both state and country). This result is different from the current literature. An American study found that PDL
had higher mortality rate and more severe cases of Covid-19, once demographic corrections were made (Saloner, et al., 2020).
A limitation of our study is that we were not able to perform demographic corrections. This can distort the interpretation of
data, given that the young population (up to 29 years old) represents 55% of the PDL in Brazil, whereas this proportion is 18%
in the general population (Ministério da Saide & Ministério da Justica, 2014).

An interesting finding is that the proportion of prison staff tested is higher than the proportion of PDL. 44.24% of the
national prison staff were tested versus 22,68% of the PDL. In the state of Parang, the numbers found were 42.98% for prison
staff and 9,19% for PDL. This finding points to the need to increase testing in the PDL and may explain why there was a
higher rate of Covid-19 cases among prison staff than in the PDL.

In addition to protecting the PDL, health initiatives in jails and prisons can decrease the transmission of Covid-19
outside these institutions. The circulation of penitentiary agents, visitors, workers and released prisoners can help spreading the
virus. An American study found that 15.9% of the Covid-19 cases in Chicago in April 2020 were associated with the local
prison and the release of prisoners (Reinhart & Chen, 2020).

Measures against Covid-19 in prisons must be based in three premises: the entrance of the virus should be delayed as
much as possible; if already in circulation, the transmission should be controlled; and prisons should be prepared to manage
cases of Covid-19 disease (Akiyama; Spaulding & Rich, 2020).
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The control of transmission in prisons is a challenge once social distancing, one of the pilar measures for Covid-19
prevention, is frequently impracticable due to factors such as overcrowding, lack of ventilated environments, and shared
bathrooms and cells (Meyer, et al., 2020). In Brazil, for instance, 79% of the prisons are overcrowded (DEPEN, 2017).

The CNJ developed on March 17, 2020 the measures against Covid-19 adopted by Brazilian prisons (CNJ, 2020).
However, they were implemented by the states’ governments, so there were differences between states (Prison Insider, 2021).

In the first monitoring report of the CNJ recommendations, 62% of the states had implemented the release of pretrial
detainees and 50% had altered closed system sentences, by adopting house arrest, for example. The most adopted preventive
measures were hygiene of the common spaces and implementation of educational activities (done by 22 states). Eighty-one
percent of the states suspended visits (Conselho Nacional de Justica, Programa das Nag¢des Unidas para o Desenvolvimento &
Departamento Penitenciario Nacional, 2020).

It is important that the decision to release prisoners is accompanied by public policies against social inequality
(Carvalho; Santos & Santos, 2020). As well as social distancing measures should be done along with psychological
counselling and the adoption of video calls to replace in-person visits (Akiyama; Spaulding & Rich, 2020) (Robinson;
Heyman-Kantor & Angelotta, 2020).

Several limitations are apparent in this study. First, demographic data were not available on the public sources
consulted, so we were not able to perform the proper demographic corrections to compare the populations studied (PDL, prison
staff and general population). Second, we did not take demographic variations (due to other causes mortality, prison release
and arrival of new prisoners, for example) into account once we did not have access to this information. Finally, our study
relied on information released by the CNJ, therefore data inconsistencies are possible, even though this is the most reliable

public source on PDL available.

5. Conclusion

In conclusion, this study’s findings suggest that there is a highest rate of Covid-19 cases in Brazil’s and Parana’s
prisons then in the general population. Therefore, it is necessary to increase testing in prisons and to adopt preventive
measures, which will not only protect this at-risk population but will also avoid the spread of the virus to the outside

community.
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