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Introduction: Brazil has one of the largest prison populations globally,
with over 682,000 imprisoned people. Prison health is a public health
emergency as it presents increasingly aggravating disease rates, mainly sexually
transmitted infections (STI). And this problem already affects both developed
and developing nations. Therefore, when thinking about intervention strategies
to improve this scenario in Brazil, the course "Health Care for People Deprived
of Freedom” (ASPPL), aimed at prison health, was developed. This course
was implemented in the Virtual Learning Environment of the Brazilian Health
System (AVASUS). Given this context, this study analyzed the aspects associated
with massive training through technological mediation and its impacts on
prison health.

Methods: This cross-sectional study analyzed data from 8,118 ASPPL course
participants. The data analyzed were collected from six sources, namely: (i)
AVASUS, (i) National Registry of Health Care Facilities (CNES), (iii) Brazilian
Occupational Classification (CBO), (iv) National Prison Department (DEPEN);
(v) Brazilian Institute of Geography and Statistics (IBGE); and the (iv) Brazilian
Ministry of Health (MoH), through the Outpatient Information System of the
Brazilian National Health System (SIA/SUS). A data processing pipeline was
conducted using Python 3.8.9.

Results: The ASPPL course had 8,118 participants distributed across the
five Brazilian regions. The analysis of course evaluation by participants
who completed it shows that 5,190 (63.93%) reported a significant level of
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satisfaction (arithmetic mean = 4.9, median = 5, and standard deviation =
0.35). The analysis revealed that 3,272 participants (40.31%) are health workers
operating in distinct levels of care. The prison system epidemiological data
shows an increase in syphilis diagnosis in correctional facilities.

Conclusions: The course enabled the development of a massive training
model for various health professionals at all care levels and regions of Brazil.
This is particularly important in a country with a continental size and a large
health workforce like Brazil. As a result, social and prison health impacts were
observed.

prison health, prison system, Brazilian prison system, public health, health education,
massive health education, situated learning, massive education

1. Introduction

The health of people in prisons is an emerging and
increasingly significant topic, despite the remaining negligence
in many countries in terms of human rights, universal right to
health, promotion of healthy states, and disease prevention in
specific populations (1). The rising interest in prison health may
be explained by escalating health problems in custodial settings,
which has become a public health issue. The state of prison
health has also deteriorated due to the growth of the prison
population worldwide (1, 2). In most recent decades, such an
increase, added to escalating health problems, has drawn global
health attention (3).

Globally, the prison population has already surpassed 10
million people, with current data indicating a worldwide
growth of 20% since 2000 (2). This scenario is striking as it
is two percentage points higher than the estimated increase
for the general population (18%) considering the same time
period (1, 2). Hence, prison population growth may have
been rising more than the estimated worldwide population
growth. According to United Nations estimates, there are nearly
144 people in prison per 100,000 population globally (1).
Therefore, this issue cannot be neglected, for it also impacts
public health.

On a global scale, it is necessary to consider that the prison
population growth rate can vary according to country or region,
not consistently increasing. Oceania is a case in point. There, a
60% plus rise in the prison population was observed, while in the
Americas, it totaled 40%. By contrast, a 21% drop was reported
in Europe (1).

On a global perspective, in absolute numbers, the United
States of America (USA) and China register the highest
incarceration rates, with the prison population exceeding 2.2
million and 1.65 million persons, respectively. Meanwhile, Brazil
and Russia have a prison population of over 600,000 people (2).
The USA has one of the world’s highest figures of incarcerated
people per capita (698 persons per 100,000 population); Iceland
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holds the lowest rate worldwide, with 45 per 100,000 population
(1), whereas Portugal’s rate is 120 per 100,000 population (4). Of
course, these data refer to social, political, religious, and ethnic
determinants varying among regions and continents.

Given the world’s prison population growth, health in
custodial settings has become a major concern for health
authorities, academic community, and other societal sectors,
and it has been regarded as an urgent global health issue.
This topic is included on the agenda of the United Nations
Educational, Scientific, and Cultural Organization (UNESCO),
the World Health Organization (WHO), and the Pan-American
Health Organization (PAHO), which highlight the need for
changes in prison system structures and health practices
to comprehensively encompass the imprisoned population,
the professionals operating in custodial settings, and the
surrounding community (5-7). In this way, prison health has
gained space and relevance in the strategic public health agendas.

Providing health care in the prison environment is, in effect,
a way of guaranteeing the human rights of persons deprived
of their liberty and, therefore, of the community into which
they are integrated, as the latter is directly and indirectly
affected by health problems inherent to this environment.
That is why prison health implies to consider prisons and the
territory in which they are placed, including imprisoned persons,
their families, custodial staff members, and the surrounding
community interacting with this system (8-10).

In this sense, strengthening universal health is paramount;
and this can be achieved through a policy to reduce social
inequalities that encompasses the goals set forth in the UN
2030 Agenda for Sustainable Development. This agenda sets
forth 17 Sustainable Development Goals (SDGs) for people and
the planet (11-13). In line with its plan of action, focusing
on the 10 million people deprived of their liberty is vitally
important to ensure human rights in societies that are just and
grounded on sustainable development for all. Thus, one of the
core principles of the 2030 Agenda is observed, which is that no
one be left behind.
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Projects that devote efforts to the prison community engage
in an important social justice issue. Initiatives targeting well-
being in health and health education for people in prisons and
the prison community are considered fundamental by several
international institutions and have been addressed in a series of
studies and projects over recent years (14, 15).

One of these projects has been developed in Portugal by the
Open University, within the scope of the governmental initiative
Portugal INCoDe.2030, which has developed training activities
in Health Literacy. Its main goal is to enhance the health literacy
levels of imprisoned people, thus strengthening their abilities to
care for themselves (4).

Brazil has one of the largest concentrations of people in
prison globally, and presently, over 600,000 persons are deprived
of their liberty (16). Prison health in this country is a public
health emergency as disease prevalence has been increasingly
worse, especially for sexually transmitted infections (STI)
(17-22).

Several strategies and public policies aimed at the prison
system have been established in Brazil. For instance, the
Criminal Enforcement Law (CEL), No. 7,210, of July 11, 1984, is
an important landmark. It addresses the rights of those deprived
of their freedom in Brazilian correctional facilities and the
necessary social reintegration.

The CEL shifts the prison system logic from a punitive
system, per se and only, to a social reintegration model. Yet
there is still much work to be done to effectively guarantee the
rights of imprisoned people, especially in terms of access to
health services. It should be noted that in Brazil, as in some
other countries, the prison system can also be a place of social
stigmatization, a fact that poses multiple challenges (23).

In order to comply with legal dictates, the Brazilian Ministry
of Health (MoH) has laid forth public policies oriented toward
the Prison System, thus including the topic in the national health
agenda. Learning with an emphasis on prison health is one
of the policy-inducing instruments that the Brazilian National
Health System (SUS) uses in continuing education for healthcare
professionals. Nevertheless, when it comes to a country with
such a vast territory and regional diversities as Brazil, that
constitutes a significant challenge.

Brazil, a continental-size country, has 26 states plus the
Federal District and over 200,000 health care facilities in more
than 5,700 municipalities. The country’s health care workforce
surpasses 3.5 million professionals working in a variety of
jobs (24). In these circumstances, implementing a continuing
education program with primarily in-person instruction,
designed to foster rapid health system responsiveness, seems
insufficient, mainly because of scalability matters and the urgent
need for educational offerings.

To tackle scalability-related issues and meet SUS continuing
education demands, the country has adopted massive health
education strategies. This process has typically occurred by
offering technology-mediated self-learning courses (25). Of
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note, the Virtual Learning Environment of the Brazilian Health
System (AVASUS) has been successfully used in this context to
provide prison health-oriented learning pathways (25-28).

While understanding the relevance of massive health
education, especially as to tackling urgent prison health issues,
this paper presents the results of a research study that assessed
the reach of the online course “Health Care for People Deprived
of Freedom” (ASPPL), available at: https://avasus.ufrn.br/local/
avasplugin/cursos/curso.php?id=114. The ASPPL course was
massively offered through AVASUS for all kinds of healthcare
professionals across the Brazilian territory (18, 26). In addition
to the results presented, we also provide a discussion and
analysis grounded on publicly available epidemiological data
from the Brazilian Prison System. Therefore, the primary goal
of this study was to examine the aspects associated with massive
education through technological mediation and its impacts on
prison health.

2. Methods

2.1. Virtual learning environment of the
Brazilian health system (AVASUS)

AVASUS is part of a technological ecosystem designed to
provide continuing education for Brazilian healthcare workers,
although the general population and people from other
countries can enroll in educational offerings available. For
instance, during the COVID-19 pandemic, AVASUS was highly
demanded and reached 55 countries across all continents (29).
Other notable AVASUS activities include training Community
Health Agents in rural Tanzania, Africa (30). Effectively,
AVASUS consists of “a virtual learning space for healthcare
professionals, students, and general society to enhance SUS
training, management, and care” (26, 31).

From 2015 (year of its launch) to 2022, AVASUS has
contributed to the education of health workers throughout
some major public health crises nationwide. Notable examples
are the Zika Virus (agent that causes microcephaly) crisis
in Brazil in 2015, the syphilis epidemic, ongoing since 2018,
and, more recently, the COVID-19 pandemic (2020-2022)
(31). COVID-19-related courses alone accumulate over 300,000
enrollments (26).

This virtual learning environment accumulates over 840,000
participants who enrolled more than 2.16 million times in the
318-plus courses. This means that the enrollment rate is close
to 2.5 courses per participant (31). Moreover, more than 1.3
million certificates of completion were issued to all participants
who completed AVASUS courses. The figures are publicly
available at: https://avasus.ufrn.br/local/avasplugin/dashboard/
transparencia.php.

Recognizing the necessity of qualifying health professionals
to address the problem of health in the prison system-especially
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as imprisoned persons are among the key populations for
syphilis infection in Brazil—, the ASPPL course was developed
and has been offered in the learning pathway “Syphilis and Other
STI” (26). The goal was to enhance the response to syphilis
infection in the Brazilian prison system through a massive health
education process.

As the course uses a dialogical education process through
technology mediation that AVASUS articulates, it also provides
participants with opportunities to develop a variety of
competencies necessary to ensure comprehensive health care to
the imprisoned person—with interference in expanded social
understandings of life and its helplessness (26).

2.2. Study design and participants

This is a cross-sectional study of the course “Health Care for
People Deprived of Freedom,” offered on AVASUS since June
2018 (https://avasus.ufrn.br/local/avasplugin/cursos/curso.php?
id=114). Recently, Valentim et al. (18) published a Data Report
on the course. Such a significant scientific contribution allowed
other researchers to undertake more detailed studies. However,
the work cited provides a brief description of the results without
delving into their impact on prison health, aspects fundamental
in measuring the intervention and promotion of health policies
in the prison system, according to the principles of Permanent
Health Education (EPS).

Allen et al. (32) argue that impact evaluation from EPS
actions should far transcend course outcomes measurement
regarding the quality of education. For (33), understanding
and evaluating the context is necessary and should be based
on the question, “How/why did the program work, and what
else happened?”

Therefore, in an addendum to the Data Report database by
Valentim et al. (18), we have expanded the sample from 4,861
to 8,118-course participants (duly anonymized population) who
enrolled until January 14, 2022. In addition, for context analysis
to support the discussion on the impacts of the course on prison
health, we included epidemiological data relative to syphilis in
Brazil and the country’s prison system. All data were retrieved
from public databases.

2.3. Data acquisition

Data were collected from six public sources. These are as
follows: (1) AVASUS; (2) Brazilian National Registry of Health
Care Facilities (CNES); (3) Brazilian Occupational Classification
(CBO); (4) National Prison Department (DEPEN); (5) Brazilian
Institute of Geography and Statistics (IBGE); and the (6)
Brazilian Ministry of Health (MoH), through the Outpatient
Information System of the Brazilian National Health System
(SIA/SUS). Of note, all data from the various sources were duly
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anonymized and made available in a repository of public domain
(open data, available at: https://zenodo.org/record/6499752#.
YmoLffPMLOr). As this study did not involve experiments on
human beings, approval by a research ethics committee was
not required.

We collected data from 8,118 enrollees in the ASPPL course
from AVASUS records (34). A total of 106 characteristics
were extracted from these data, which included the main
attributes we analyzed, namely gender, region, CNES, CBO,
course completion percentage, and course evaluation. It should
be noted that the ASPPL course receives applications on a rolling
basis. Thus, the data covers the period between the course
launch date (7 June 2018) and the final data collection date (14
January 2022).

These data are strategically important in identifying the
profiles of course participants, i.e., health profession, type
of healthcare facility, and the Brazilian region of workplace.
Additionally, it is possible to verify at which levels of the SUS
network health workers are operating (primary, secondary, or
tertiary care).

In contextual analysis, five different sources were used to
build a cross-sectional dataset, which did not exclusively contain
the AVASUS database. Sources included CNES (35), CBO (36),
DEPEN (16), SIA/SUS (37), and IBGE (38). CNES and CBO data
were used to identify the profession and professional affiliation
of course participants within Brazilian health facilities. After
processing such information, we integrated CNES and CBO
data with participants’ data retrieved from AVASUS. Hence,
data from heterogeneous sources were incorporated into a
single database.

To link data between AVASUS and CNES data, a shared ID
(Proof of Registration Status) was used in both databases. In
the same way, data linking between CNES and CBO data was
achieved through the occupation code found in both databases.

To underpin research analysis, data on each Brazilian
region’s population and the prison system were compiled from
the Public Data Portal of IBGE and DEPEN, respectively.
Furthermore, prison system epidemiological data were collected
from DEPEN, including data on the number of serological
tests performed to detect syphilis in all five Brazilian regions.
The reference period of these data covers 2017 to 2020 (see
Tables 2, 3).

2.4. Data processing

After data acquisition, a pipeline (or workflow) was
defined and executed to integrate, transform, and organize
the data for study analysis and publicize the dataset to
the scientific community. The data processing pipeline
was done using the Python programming language (3.8.9),
including its best-known data manipulation and visualization
libraries (pandas, NumPy, re-regular expression, Matplotlib,
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and seaborn). It consisted of a three-step process: (i) data
integration and standardization, (ii) feature extraction, and
(iii) feature selection.

In step (i), the descriptive classification of the occupations
of course participants working in SUS was integrated into
the main dataset. This procedure was accomplished through
the CBO codes-initially collected through AVASUS and then
verified and updated in the CNES database. The descriptive
classification was imported after querying the official CBO
database (36).

Also, in step (i), health facility data were integrated, namely
data on the levels of the SUS healthcare network, where course
attendants are employed. In this very step, some database
attributes underwent a normalization process. Effectively, this
standardization was necessary for the analyses to be carried
out because each data source uses different nomenclatures.
instance,

For participants’

“Female,” “Male,” and “Not Informed.” Moreover, we have also

gender was standardized to

standardized the attribute relative to the participants’ States (UF,
Federative Units of Brazil).

For the CBO attribute, participants who had no official
professional affiliation were labeled as “individual without
official affiliation.” A special treatment, based on the regular
expression method, was performed in the descriptive attribute
of participants’ professions to minimize the dispersion among
derived ones. A good example is the different occupation
descriptions derived from the medical field of knowledge (i.e.,
medical specialists), which were treated and clustered into the
single group “Physician.”

Step (ii), feature extraction, exclusively focused on creating
new attributes related to participants’ health facilities and
regions. Firstly, based on the students’ CNES, attributes
associated with levels of care in Brazil were created. These
are: “primary health care” (PHC), “medium complexity”
(secondary health care), and “high complexity” (tertiary
health care).

These attributes contain Boolean values and indicate
participants’ professional practice affiliation in Brazilian health
services. The attribute “region” was created so that participants
could be grouped according to their region in Brazil: North,
Northeast, Midwest, Southeast, or South. In this instance, the
attribute “region” was based on IBGE’s political-administrative
and regional division of Brazil (39). Therefore, for this grouping,
it was used the attribute referring to the attendee’s State included
in the AVASUS dataset.

The feature selection step (iii) defined the main attributes
used in this studys analysis. In addition, this step was
fundamental in ensuring that the dataset was consistent,
coherent, anonymized, and suitable for publication in a public
repository. A detailed description of the “asppl_dataset_v2.csv”
dataset is available for public consultation at https://doi.org/10.
5281/zen0do.6499752.
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2.5. Data analysis

The data analysis was based on statistical tools such as
mean, median, and standard deviation. Absolute numbers of
grouped data with their respective equivalent percentages were
also examined. In addition, Equation (1) (see notations) was
used to normalize data for comparison purposes between each
region and Brazilian populations. Therefore, the coefficient
(rate) accounts for the proportion of each population being
studied (normalized values).

Equation (1) was primarily used in generating Table 3, aside
from calculating the ASPPL course enrollment and completion
rate (Figure 1). Thus, population estimates of Brazilian regions,
prison population, number of students enrolled in the ASPPL
course, the total number of syphilis infections among the
imprisoned people, and serological syphilis tests performed in
prisons were considered. The following notations were defined
for the variables included in Equation (1):

Xtarget
rate = ( g ) factor (1)

Xpop

were:

— rate: variable used to store the coefficient relative to indicators
proportional to each region or the country

— Xtarget: variable used to determine the value associated with
indicators (number of students, syphilis tests, syphilis in
prison)

- Xpop: variable used to determine the value relative to the
population of each region

= Nfgcrort variable used to determine the proportionality factor.

3. Results

From 7 June 2018 to 14 January 2022, the ASPPL course
had 8,118 enrollments from participants from all five Brazilian
regions. Figure | summarizes characteristics that reveal the
course amplitude, such as the spatial distribution of course
participants across Brazil, enrollments, and completion rates per
100,000 population (see Equation 1), and the absolute number
of enrollees who have completed the course per region. Note
that, in addition to people from the five Brazilian regions, 28
participants abroad have enrolled in the course being alluded to,
which corresponds to 0.34% of total enrollments.

According to Figure 1, it is apparent that the Southeast
and Northeast regions hold the highest number of enrollment
(in absolute numbers), 2,669 (32.88%) and 2,646 (32.59%),
respectively. Yet, in proportional terms, the South stands
out clearly as the state with the highest count of students
enrolled and students who have completed courses per 100,000
population: 4.81 and 3.34%, respectively. In line with the
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North (7.49%3
608 enroliments (3.22/100,000h

388 completed the course (2.05/100,000h)
220 did not complete the course

Midwest (8. 68%% —'——.

705 enroliments (4.22/100,000h
447 completed the course (2.68/100,000h)
258 did not complete the course

South (18%2
1461 enrollments (4.81/100,000h

1015 completed the course (3.34/100,000h)

446 did not complete the course

FIGURE 1
Analysis of course participants and enrollments by Brazilian region.

Northeast (32.59%
2646 enroliments (4.59/100,000h)
1657 completed the course (2.87/100,000h)
989 did not complete the course
Abroad (0.34%)
28 enrollments
24 completed the course
4 did not complete the course

Not reported (0.01%)
1enroliments
1did not complete the course
Southeast (32.88%)
2669 enrollments (2.98/100,000h)
1658 completed the course (1.85/100,000h)
1011 did not complete the course

FIGURE 2
Word cloud of participants’ comments.
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proportional analysis, the Northeast and Midwest have values
comparable to the South region, when considering enrollment
rates. The South region has the highest course completion rate,
followed by the Northeast (see Figure 1).

Overall, the ASPPL course qualified 5,190 (63.93%)
participants. This count includes all five regions, enrollees
abroad, and those who did not report their location. Of those,
4,752 (91.56%) filled up a course evaluation, assigning a score
ranging from 0 to 5 derived from their level of satisfaction. Thus,
the course obtained a 4.94 mean evaluation score and reached
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the highest median score, 5.0. The standard deviation (SD)
was 0.35. Both scores strongly indicate that students positively
evaluated the course.

Figure 2 shows a word cloud that corroborates this
The participants
typed during evaluation—the moment at which they
complete the course—define their feelings toward the
quality of the course (most frequent words are good,
liked). We prepared this
cloud from texts that the attendees wrote spontaneously

information. most  frequent words

great, excellent, and word

06 frontiersin.org


https://doi.org/10.3389/fpubh.2022.935389
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Valentim et al.

(they were not pushed to write them) after evaluation of
course quality.

3.1. Characterization of course
participants

This characterization provides the profile of participants
and their place of work. First, we present Figure 3 to highlight
the prevalence of the female gender among ASPPL enrollees,
which recorded 4,914 participants (60.53%). The remaining
participants were males and other people who did not inform
their gender: 1,660 (20.45%) and 1,544 (19.02%), respectively.

Not informed
1,544 (19.02%)

Gender
s Female
Male
Not informed

Male
1,660 (20.45%)

FIGURE 3
Number of participants by Gender.
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As for the occupation or profession of the participants, 3,272
(40.31%) declared their CBO code or had this number identified
through CNES. Figure 4 breaks down, both descriptively and
quantitatively, the ten most frequent occupations among
participants. From this group of 3,272 professionals, the four
most frequent occupations stand out, with 873 (26.68%)
attendees working as physicians, 713 (21.79%) as nursing
technicians or nursing aides, 455 (13.91%) as nurses, and 230
(7.03%) as community health agents.

Of the 3,272 professionals, 2,009 (61.40%) evaluated the
ASPPL course. Table 1 lists the ten occupations with the
highest number of evaluators and the evaluation metrics
values. Considering the overall perspective of this subgroup of
professionals, the evaluations mean was 4.92 (median = 5.0,
SD = 0.39).

Considering all 8,118 participants, it is worth noting that
4,846 (59.69%) stated not to have an official affiliation, i.e.,
they reported having not currently or previously worked in
any occupation at the time of course attendance. It is possible
that these students without official CNES affiliation are health
students or people from the general population interested in
the topic.

Brazil follows the World Health Organization (WHO)
classification for levels of health care, which defines three
different levels according to the complexity of care: primary,
secondary (medium complexity), and tertiary health care (high
complexity). Figure 5 provides an overview of the geographical
region of course participants who work in SUS and in which
health care levels they operate.

According to Figure 5, participants who enrolled in the
ASPPL course work in different health care settings, regardless
of Brazilian region. It is noteworthy that, in absolute numbers,

Occupations

Administrative Assistant (1.47%)
0 150 300 450 600 750 900
Count
FIGURE 4
Distribution of occupations among course participants.
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participants from the SUS workforce from all five regions
operate mainly in facilities that provide health services in
primary and/or secondary care. This could be explained by the
fact that these two levels of health care networks are more
directly related to health in the prison system.

TABLE 1 Evaluation by course participants according to occupation.

10.3389/fpubh.2022.935389

In Brazil, one of PHC attributions is to operate in
the community; therefore, prison health is also included in
such attributions. Meanwhile, the secondary care network
(SUS medium complexity services) offers outpatient specialty
or reference services, which are also directly connected to
prison health.

4. Discussion and analysis

. Number Evaluation metrics

Occupations of The present section considers the context of massive health
evaluations education for the Brazilian prison system, as well as aspects
Mean Median SD related to this system and epidemiological issues. Therefore, we
not only sought to answer questions about the results relative to
Physician 23 14589 5 04 the ASPPL course but also to examine how the training process

Nursing technician/Aide 3 92 s 0l potentially made an impact on prison health.
Imprisoned persons are vulnerable to communicable
Hurse > 8 g 048 diseases such as syphilis, HIV, tuberculosis, and hepatitis
Community health agent 1 496 > 022 (19, 40, 41). Hence, they are also a key population for
Psychologist 79 496 5 0-19 public health policies addressing conditions alike. Caring for
Social worker 55 498 5 0.13 prison health means caring for the community or the general
Endemic diseases combat agent 45 4.97 5 0.14 population’s health because generally, the prison population
Dental surgeon in the Family 40 4.92 5 0.47 is not referred to a hospital or outpatient health service,
Health Strategy listed as having or suffering from certain illnesses, nor have
Oral health assistant in the 30 4.96 5 0.18 their data aggregated in epidemiological indicators. Therefore,
Family Health Strategy becoming ill or having health compromises in custodial
Physiotherapist 26 4.96 5 0.19 settings is a direct result of a combination of factors—e.g.,
imprisonment conditions, lack of access to information or

North (7.52%2
161 Primary Health Care (43.87%

153 Medium-complexity services (41.69%)
53 High-complexity services(14.44%)

Midwest (8.72%; —'—o

157 Primary Health Care (43.25%
165 Medium-complexity services (45.45%)
41 High-complexity services (11.29%)

South (la.os%g

404 Primary Health Care (45.60%
395 Medium-complexity services (44.58%)
87 High-complexity services (9.82%)

FIGURE 5

Trajectory of healthcare professional attendees by level of health care and region.

Northeast (32.71%)

628 Primary Health Care (41.40%)

683 Medium-complexity services (45.02%)
206 High-complexity services (13.58%)

Southeast(33%)

694 Primary Health Care (40.92%)

748 Medium-complexity services (44.10%)
254 High-complexity services (14.98%)
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TABLE 2 Population of Brazil and the prison system per region and year.

10.3389/fpubh.2022.935389

. Population Population in prison (PoP)*

Region

2017 2018 2019 2020 2017 2018 2019 2020
North 17,929,800 18,182,253 18,430,980 18,672,591 52,167 57,414 63,346.5 64,980
Northeast 56,442,149 56,760,780 57,071,654 57,374,243 119,835.5 126,835 137,397.5 140,159.5
Midwest 15,870,886 16,085,885 16,297,074 16,504,303 66,093.5 68,497 71,909 85,226
Southeast 87,035,037 87,711,946 88,371,433 89,012,240 373,028.5 380,846 385,399 359,190
South 29,526,869 29,754,036 29,975,984 30,192,315 94,473 84,852 92,091 131,130.5
Brazil 206,804,741 208,494,900 210,147,125 211,755,692 705,597.5 718,444 750,143 780,686

*Notation: N = {2017, ..., 2020}, Calculation: Pop! = Z22Uetjun) tPoul ded);

care, and lack of programs and policies aimed at the prison
population—, not to mention the fact that it represents risks
and diseases profiles across the community. The opposite is
also true.

Prisons entail a severe public health problem and pose
challenges to global health. Watson et al. (3) state that “Health
promotion and the health of the community outside prisons are
desirable aims of prison health care. The delivery of effective
health care to prisoners is dependent upon a partnership
between health and prison services.” In Brazil, that is no
different. The increase in prison population puts the country
in a negative ranking, as it figures in top positions among
countries that imprison the most people globally. This reflects
the country’s social inequalities, which perpetuate inequities and,
consequently, imprisonment and a higher burden of disease
in prisons.

Table 2 shows that this phenomenon occurred in all country
regions except the Southeast region, where a drop was reported
in 2020. In this instance, it could be explained by the COVID-
19 pandemic, when the Supreme Court of Brazil authorized the
temporary release of imprisoned persons in high-risk groups,
releasing ~30,000 people (42). Finally, the Southeast Region
holds the largest prison population, with ~46% of imprisoned
people (see Table 2).

In 2016, Brazil declared a syphilis epidemic when a nearly
5,000% rise in syphilis infections was observed. In 2017, the
MoH introduced a national policy to fight the disease in
the country (43). Such a policy includes key populations and
prioritizes the prison population.

Then, in 2018, the ministry launched the “Syphilis No!”
Project (SNP) as part of an interfederative pact between the
MoH, the State Health Secretariats (there are 26 across Brazil,
plus the Federal District), and the Municipal Health Secretariats
(there are 5,570 distributed over the 26 Brazilian states, plus the
Federal District) (44). As a result, for the first time in over 30
years, the topic of syphilis was included in the national public
health agenda, a fact that mobilized several initiatives through a
national pact (interfederative actions between the Union, States,
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and Municipalities). Syphilis in Brazil stopped being a neglected
disease after at least three decades (45).

The SNP planned universal and local actions and was one
of the tools to spur the national public policy to fight syphilis
in the country. Local actions were carried out through direct
public health interventions in 100 municipalities considered
priorities—chosen by the MoH for having the highest syphilis
incidences in Brazil). Universal actions included the distribution
of penicillin, syphilis testing, public health communication
campaigns, and health education (46, 47).

In the health education dimension, an educational pathway
with more than 50 courses on syphilis and other STI was
designed, produced, and offered through AVASUS. Of note, the
course ASPPL is the only course in this educational pathway that
aims to qualify health professionals on this topic (26).

This contextualization of syphilis in Brazil helps to explain
the course’s activities and educational proposal. The goal of the
ASPPL course was to promote massive and nationwide training
by reaching the largest number of people, particularly health
professionals operating in SUS health facilities. This process
occurred spontaneously because none of the professionals were
forced to enroll in and take the course. This was only possible
because AVASUS—which has national coverage and operates
through technological mediation—was used and constituted
a determining factor in achieving the necessary scalability
in the face of the public health urgency caused by syphilis
in Brazil.

Over the time period this study covers, 8,118 participants
enrolled in the ASPPL course, of which 5,190 (64%) have
completed it. This massive training strategy can be considered
successful since the course achieved a high completion rate in all
Brazilian regions, with ~193 participants per month and 2,139
per year. Moreover, the fact that 36% of students had not yet
completed the course is not considered a problem as the course
is self-regulated (the participant directs their course of study).
In addition, some enrollees are only interested in taking specific
course units, an aspect that was not evaluated in this study as
AVASUS does not yet provide micro-certification.
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Table 3 breaks down epidemiological data and shows the
rate of participants per 100,000 population and the rate of
syphilis testing and syphilis infections per 1,000 population (in
relation to the prison population), wherein data normalization
is essential for comparisons among the regions and the country
itself. Table 3 also depicts relevant data showing a growth trend
in all regions when the rate of students per year is considered.
Even though the Southeast and North regions hold a lower
rate of participants compared with the national rate, it has a
growth trend. This factor is positive because it evidences that the
interest in the topic has not lessened, even during the pandemic,
as some experts had predicted that the great deal of global
effort to combat COVID-19 could strain health care networks
aimed at STT control (48, 49). One possible explanation for
enrollment rate results is the mass delivery model used, enabled
by technological mediation.

It is essential to consider that in a continental-size country
like Brazil, which faces great social inequalities and is still
immersed in the COVID-19 pandemic, it would be highly
complex to use face-to-face models to train health professionals
on prison health at scale. Therefore, when this context is
analyzed, the relevance of massive education with technological
mediation is apparent. In effect, this model tends to be more
appropriate during a health crisis. In the case under study,
Brazil was undergoing two simultaneous crises, i.e., syphilis
epidemic and COVID-19 pandemic. This model, using a massive
and scalable education model structured through technological
mediation, managed to foster more resilience in the context of
prison health education. Otherwise, it might not have achieved
such a broad reach.

Faced with the COVID-19 pandemic, the continued interest
in the topic of syphilis in Brazil is explained by the interventions
developed by the SPN nationwide (47), added to other
actions articulated through the MoH, states, and municipalities.
Therefore, it is reasonable to assert that in Brazil, during the
COVID-19 pandemic, efforts to promote health policies in
response to the syphilis epidemic have not ceased. For example,
the communication actions of the SNP contributed to the
topic being steadily prominent in the public health agenda
of states and municipalities (47). In addition, a campaign to
promote the courses of the educational pathway “Syphilis and
other STT” (this includes the ASPPL) was carried out through
a set of interfederative actions, especially in the 100 priority
municipalities (26, 46).

The study by Rocha et al. (45) reinforces such an idea and
presents quanti- and qualitative data to show that intervention
actions in priority municipalities have set the syphilis issue
in the public health agenda, and these actions occurred even
under an epidemic. This aspect also helps explain the trend of
increased enrollment in the ASPPL course during the COVID-
19 pandemic. Simultaneously, it reinforces that promoting
public health policies is part of a relevant strategy that imbues
the health system with better resilience and responsiveness (29).
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TABLE 3 Summary of the ASPPL course indicators, syphilis tests performed, and syphilis in the prison system.

Syphilis in prison (rate)*

Syphilis tests (rate)”

Students (rate)®?

Region

2020

2019

2018

2017

2020

2019

2018

2019 2020 2017

2018

1,541 (11.22) 1,052.5 (7.51)

1,062.5 (8.87) 1,353.5 (10.67)

3,987,258 (69.5)

4,758,341 (83.37)

5,116,669 (90.14)
6,000,901 (68.42)

3,652,437 (64.71)
4,023,328 (46.23)
1,521,658 (51.53)
1,010,069 (63.64)
1,590,936 (88.73)
11,798,428 (57.05)

1,204 (2.1)

849 (1.49)

2,334 (6.13) 2,748 (7.13) 2,007.5 (5.59)

2,198 (5.89)
1,037.5 (10.98)

5,140,036 (57.75)
1,331,642 (44.11)
762,879 (46.22)

5,109,036 (57.81)

1,141 (1.28)
674 (2.23)

737 (0.83)
404 (1.35)

710.5 (7.72) 811 (6.18)
448 (5.26)

681.5 (8.03)
762 (11.12)

2,313,173 (77.17)
1,520,205 (93.28)
1,872,062 (101.57)

2,449,347 (82.32)

876 (12.18)

438.5 (6.63)
392 (7.51)

1,359,956 (84.54)
2,322,215 (127.72)

284 (1.72)

192 (1.18)

10.3389/fpubh.2022.935389

355 (5.46)
4,674 (5.99)

559 (8.82)
6,434.5 (8.58)

435.5 (7.59)
5,566.5 (7.75)

1,171,197 (62.72)
12,393,012 (58.52)

252 (1.35)

188 (1.02)
2,370 (1.13)

537

Northeast

463

Southeast
South

278

135

Midwest

131

North

5,128.5(7.27)

15,572,817 (74.1)

17,249,088 (82.73)

3,555 (1.68)

0.74)

1,544 (

Brazil

“The cumulative sum of students enrolled in the current year plus previous years.

100, 000.
1,000.

bFrom Equation (1): Afactor
“From Equation (1): o
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In this instance, such as that of technology-mediated education
in Brazil’s prison system.

In Table 3, the column “Syphilis Test” indicates a significant
increase in syphilis testing in Brazil in 2018, when the SNP
launched. Table 3 also provides data for 2019 and 2020, where a
decrease in syphilis testing was observed. However, it remained
higher compared to 2017. Note that a similar trend was
observed at the national level. The year 2020 should be specially
highlighted, for that is when testing could have decreased
sharply due to the pandemic. However, that did not occur
compared to 2017, prior to COVID-19.

According to Rocha et al. (45), Pinto et al. (46, 47), and
Valentim et al. (26), this phenomenon is explained by the SNP
interventions, both in the dimensions of health communication
and health education. The authors evidenced associations
between public health interventions, increased testing uptake,
and a decline in syphilis infections in Brazil, particularly
congenital syphilis cases. These data are essential for analyzing
the numbers shown in the “Syphilis in Prison” column (see
Table 3).

According to the figures in the same column (Table 3), the
number of syphilis cases in the Brazilian Prison System has
noticeably increased between 2018 and 2019. In both years,
the count of reported cases was higher than in 2017. This
stems from the notable increase in testing in Brazil; ~33
million syphilis tests were performed over this period. Increased
testing improves diagnosis, a factor that induces treatment
(testing and timely treatment, and in the case of syphilis, cure).
Syphilis testing and treatment are vital to breaking the chain of
infection.
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The data relative to the rate of courses in the “participants”
column and those in the “Syphilis in Prison” column reveal that,
in 2018, the regions with the highest course completion rate held
the highest rates of syphilis in the prison system. Namely, the
Northeast, South, and Midwest regions. The increase in reported
cases is not regarded as a problem, as it may indicate better
testing in the prison system in such areas, thereby increasing
case reports.

The fact that there are no reported cases of syphilis in prisons
does not mean that they do not exist. Southeast Brazil is another
region that drew attention as, in 2018 and 2019, this region
recorded the lowest rate of participants. Nonetheless, this region
also recorded the lowest rate of attendees who completing the
course. Although it is not yet possible to establish a causality
relation, these data should be considered in any analysis since
health education is paramount in inducing responsible and
competent responses in health systems hence this would be no
different for the prison system (29, 50, 51).

Regarding the data on syphilis cases within the prison system
between 2017 and 2019, an inflection point in 2018 is notable
(see Figure 6). It shows a significant rise in case numbers of
nearly 15% between 2018 and 2019. There has also been a 53%
increase in the number of participants completing the ASPPL
course during the same period. Taking into consideration the
increase in cases between 2017 (the year when the ASPPL course
had not been launched on AVASUS) and 2018, it can be seen that
there was pronounced nominal growth (8.5%) in case reporting
compared to the 2018-2019 period.

Two key aspects should be considered in this analysis. First,
2018 was when Brazil recorded the highest number of tests
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in all regions, so it would have been the year in which the
highest number of cases reported in the prison system would
appear in the records compared to 2017. However, this rise did
not occur. Second, fewer syphilis tests were performed in 2019
compared to 2018; thus, it should have been reported fewer cases
of syphilis than in 2018. However, this did not occur. In this same
period, though, AVASUS recorded a 53% increase in participants
completing the ASPPL course.

The increased number of completion and the higher rate
of syphilis cases reported in prison indicate two shreds of
evidence: a spontaneous increase in the educational demand
on the topic since the participants were not forced to enroll in
the course; and, simultaneously, a change in work processes,
given that the increase in case notification is determined by the
increase in testing in the prison system. According to the Syphilis
Epidemiological Bulletin, released in 2021 by the MoH, Brazil
recorded a case drop for all types of syphilis (acquired, maternal,
and congenital) in 2019. However, that did not occur in the
Prison System because, in 2019, Brazil recorded the highest surge
in cases, which shows an increase in diagnosis (testing) in this
environment, concomitant to the rise in participants completing
the ASPPL course.

The analyses presented point to the effectiveness of massive
health education; in this instance, the object of study was the
course “Health Care for People Deprived of Freedom,” offered
through AVASUS for health professionals across all regions of
Brazil. The data analysis also shows that the ASPPL course,
apart from qualifying more than 8,000 health professionals,
proves to be a strategic and relevant tool for public health policy
interventions for the prison population, as it has presented
results that can induce resilience and improve the response to
the problems posed by syphilis in prisons.

Regarding 2020, one must consider the effects of the
COVID-19 pandemic concerning case reports. Nevertheless, the
number of syphilis tests performed in Brazil in 2020 was higher
than in 2017. Yet, the number of syphilis cases in the prison
system was lower in 2020. In this context, it cannot be said
that infections were underreported when, in fact, there was a
higher number of syphilis tests in the country compared to 2017.
One aspect that can be considered to justify this reduction in
syphilis cases in prisons in 2020 is the expressive increase in
diagnosis in 2019 (notifications), which may have contributed
to reducing the chain of transmission. In this case, it is essential
to highlight that, in 2020, AVASUS recorded a 48% increase in
participants completing the ASPPL course compared to 2019,
i.e, it maintained the trend of spontaneous growth. This aspect
reflects an interest in the course.

5. Considerations

The main innovation of this work emerges from the
development of an impact analysis of massive health education
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through technological mediation on the prison system. The
number of students reached nationwide, coupled with the
increase in syphilis testing within the Brazilian Prison System,
as presented in the results, demonstrate that improvements in
the work processes have been made. Therefore, these results
underline the importance of qualifying the health workforce in
the dimension of prison health.

Cross-referencing educational and epidemiological data in
the context of prison health is not trivial; however, it has
contributed to demonstrating that massive health education
fosters health resilience in the prison system. In line with
the 2030 Agenda, our approach sheds light on an emerging
topic of global public health interest and recognizes it as
a priority, thereby enabling the analysis of social impacts
beyond health.

The 2030 Agenda for Sustainable Development, adopted by
all UN Member States in 2015, provides a shared blueprint for
peace and prosperity for people and the planet, now and into
the future. At its heart are the 17 Sustainable Development
Goals (SDGs), which are an urgent call for action by all
countries—developed and developing—in a global partnership.
They recognize that ending poverty and other deprivations
must go hand-in-hand with strategies that improve health
and education, reduce inequality, and spur economic growth
while tackling climate change and preserving our oceans and
forests (12).

The course “Health Care of Persons Deprived of Freedom”
encompasses the general characterization of the prison
population, core public policies targeting this population, and
relevant discussions for PHC professionals. PHC plays a critical
role in shaping and promoting public health policies. This
facilitates the management of appropriate health care, health
promotion, and disease prevention among imprisoned people.
Therefore, the ASPPL course acknowledges the breadth of the
topic under discussion and brings attention to the healthcare
needs of the prison population, while encouraging health
professionals to engage with the subject.

Ismail et al. (11) emphasize that 9 out of the 17 SDGs
are directly implied in the prison system, and eight, indirectly
implied. Based on the SDGs directly implicated, we could
observe that the course produces transversal impacts besides
those analyzed in the Discussion section of this article. Such
impacts are in synergy with at least five goals directly implicated
in policies for the prison system:

SDG 3—Ensure healthy lives and promote well-being for all
at all ages. This goal aggregates the 2010 “Bangkok Rules”
and the 2015 “Nelson Mandela Rules” (11, 52, 53), which are
existing policies to encourage changes in the field of Prison
Health (54). Notably, prenatal and postnatal care and sexually
transmitted diseases (STD) are highlighted. Unit III of the
AVASUS ASPPL course, namely “Comprehensive Health
Care for Women Deprived of their Liberty,” focuses on the
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main problems affecting women, the mother-child dyad in
maternity situations, and the role of the Family Health Team
(ESF) in welcoming and caring for imprisoned women. The
theme of STDs, or STI, is a transversal throughout the course.
SDG 4—Ensure inclusive and equitable quality education
and promote lifelong learning opportunities for all. This is
a crucial goal or catalyst for the other goals throughout the
2030 Agenda, as Education has always been a foundational
basis for societal change. This goal has the integration of
policies (11): the 1985 “Beijing Rules”; 1990 “Havana Rules”;
the 2010 “Bangkok Rules”; and the 2015 “Nelson Mandela
Rules,” in unison to encourage and adapt educational
and vocational guidance actions to provide opportunities
for lifelong learning (52, 53, 55, 56). As a goal of this
objective, we have “the quality of education personnel in
prisons,” envisaging formative strategies for people operating
in prisons. In this vein, the ASPPL course falls perfectly
into a massive training and learning strategy for prison
system personnel.

SDG 10—Reducing inequalities and ensuring no one is left
behind are integral to achieving the Sustainable Development
Goals. Empower and promote the social, economic, and
political inclusion of all people, regardless of age, gender,
disability, race, ethnicity, origin, religion, economic, or other
status. This goal calls for “a life of equality for all people.”
This directly includes persons deprived of their liberty,
with the underlying thought that no one should be left
behind. This goal also incorporates already existing prison
system policies, which are: the 1985 “Beijing Rules” and
the 1990 “Havana Rules” (55, 56). One of the objectives
of the ASPPL course is to provide massive education for
health professionals working in the prison system to promote
changes in working behavior and professional practices,
collectively and individually. To contribute to these changes
in health workers’ practices represents creating concrete
possibilities for improvement in prison health. In addition,
it means to ensure the right to quality health care for persons
deprived of liberty.

SDG 11—Make cities and human settlements inclusive, safe,
secure, resilient, and sustainable. Yet another Goal that
highlights the policies of the Nelson Mandela Rules (53) for
ensuring, even amid overcrowded prison systems, prisons
that are resilient, safe, and sustainable. By reflecting upon
the ASPPL course, the training for healthcare professionals
working in prisons is observed again. Ensuring health and
well-being in the prison system is to work toward a safer,
more resilient, responsive, and sustainable system from a
public health perspective. Therefore, it encompasses all actors
involved: the prison population, prison officers, health and
social services personnel, other workers involved, and the
community (family members, social networks, and territory
of social and community relationships).
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SDG 16—Promote just, peaceful and inclusive societies,
provide access to justice for all, and build effective,
accountable, and inclusive institutions at all levels. This SDG,
akin to Goal 4, brings together a multitude of existing policies
for the prison system (11): the 1985 “Beijing Rules;” the 1990
“Havana Rules;” the 1990 “Beijing Rules;” the 2010 “Bangkok
Rules,” and the 2015 “Nelson Mandela Rules” (52, 53, 55—
57). The main concern is to guarantee the rights of people
deprived of liberty through ethics and social justice, for more
peace and less violence, and to address the health coeflicients
relative to violent behavior. In the ASPPL course, the unit on
“Mental Health of People Deprived of Liberty” discusses the
main demands regarding this issue in prisons and the role of
the Family Health Strategy (ESF) in welcoming and caring for
such matters.

Prison health is a topic with multifactorial problems. That is why
recognizing the necessity of an integrated approach to public
policy is key to discussions in this field. “No one left behind”
(12); this is the main motto of Agenda 2030. With this sentiment
and realization that the vast and increasing prison population
results from global and health problems, it is necessary to look
not only behind bars, but it is also essential to look beyond
the concrete. Caring for prison health means caring for health
in the community. Therefore, the importance of the course
“Health Care for People Deprived of Freedom” lies not only
in the massive education of health professionals but also in the
improvement of the health of this social group and its impact on
society. This factor effectively contributes to the achievement of
the SDGs by 2030.

The scientific findings we present were elicited through
secondary data analysis. This methodological limitation could
be addressed by further research using primary data collected
through instruments to analyze health impacts on the prison
system. Another crucial need is to expand further the massive
education the course provides nationwide, which can be
achieved through a communication plan.

The course “Health Care of Persons Deprived of Freedom”
has reached a substantial number of participants across Brazil.
This fact may characterize a real need for health professionals to
gain knowledge to develop skills and abilities in prison health.
Therefore, it is recommended that health authorities expand
access to training for health professionals, besides creating a
specific learning pathway for prison health that covers the triad:
Criminal Police, Imprisoned People, and Health Professionals.
A prison system-specific pathway may better qualify all actors
involved in implementing prison health policy.

Data availability statement

The datasets presented in this study can be found in
online repositories. The names of the repository/repositories

frontiersin.org


https://doi.org/10.3389/fpubh.2022.935389
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Valentim et al.

and accession number(s) can be found at: https://zenodo.org/
record/6499752#.YnGOR_PMLOr.

Author contributions

JV, SD-T, EO, JM, and RV contributed to conception
and design of the study. FF and PM organized the
database and repository. RV and FF performed the
analysis. JV, RV, FF, and MR wrote the first draft and
sections of the manuscript. All authors contributed

to manuscript revision, read, and approved the

submitted version.

Funding

The Norte-Grandense Foundation for Research and Culture
and the Federal University of Rio Grande do Norte were
responsible for financing the development of this work through
the Decentralized Section Term (TED), signed by the Federal
University of Rio Grande do Norte and the Ministry of Health
of Brazil.

References

1. Stirup-Toft S, O’Moore EJ, Plugge EH. Looking behind the bars:
emerging health issues for people in prison. Br Med Bull. (2018) 125:15-23.
doi: 10.1093/bmb/1dx052

2. Walmsley R. World Prison Population List. 11th Edn. London: World Prison
Brief (2016). Available online at: https://www.prisonstudies.org/sites/default/files/
resources/downloads/world_prison_population_list_11th_edition_0.pdf

3. Watson R, Stimpson A, Hostick T. Prison health care: a review of the
literature. Int J Nurs Stud. (2004) 41:119-128. doi: 10.1016/s0020-7489(03)
00128-7

4. Moreira JA, Dias-Trindade S. Education, pedagogy and social justice in higher
education in a prison environment. Rev Conhecim Online. (2021) 1, 89-111.
doi: 10.25112/rco.v1i0.2371

5. Hewitt T. Imagining the Future of Knowledge Mobilization: Perspectives From
UNESCO Chairs. Canadian Commission for UNESCO (2021). Available online at:
http://hdl.handle.net/10464/15039 (accessed April 18, 2022).

6. UNESCO. Education in Prison: A Literature Review. UNESCO Institute for
Lifelong Learning (UIL) (2021). Available online at: https://unesdoc.unesco.org/
ark:/48223/pf0000378059 (accessed April 18, 2022).

7. UNESCO. Educando Para a Liberdade: Trajetoria, Debates e Proposicées de
um Projeto Para a Educagio nas Prisées Brasileiras. Brasilia: UNESCO, Governo
Japonés, Ministério da Educago, Ministério da Justiga (2006). Available online
at: http://www.educadores.diaadia.pr.gov.br/arquivos/File/eja_prisao/educando_
liberdade_unesco.pdf (accessed April 18, 2022).

8. Nakitanda AO, Montanari L, Tavoschi L, Mozalevskis A, Duffell E. Hepatitis
B virus infection in EU/EEA and United Kingdom prisons: a descriptive analysis.
Epidemiol Infect. (2021) 149:e59. doi: 10.1017/50950268821000169

9. Nakitanda AQO, Montanari L, Tavoschi L, Mozalevskis A, Duffell E.
Hepatitis C virus infection in EU/EEA and United Kingdom prisons:
opportunities and challenges for action. BMC Publ Health. (2020) 20:1670.
doi: 10.1186/512889-020-09515-6

10. Brandolini M, Novati S, De Silvestri A, Tinelli C, Patruno SFA, Ranieri
R, et al. Prevalence and epidemiological correlates and treatment outcome of
HCV infection in an Italian prison setting. BMC Publ Health. (2013) 13:981.
doi: 10.1186/1471-2458-13-981

Frontiersin Public Health

10.3389/fpubh.2022.935389

Acknowledgments

We kindly thank the Laboratory of Technological
Innovation in Health (LAIS) of the Federal University of
Rio Grande do Norte (UFRN) and Ministry of Health Brazil for
supporting the research.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

11. Ismail N, Lazaris A, O’Moore E, Plugge E, Stiirup-Toft S. Leaving no one
behind in prison: improving the health of people in prison as a key contributor
to meeting the Sustainable Development Goals 2030. BMJ Glob Health. (2021)
6:€004252. doi: 10.1136/bmjgh-2020-004252

12. United Nations. Transforming our World: The 2030 Agenda for Sustainable
Development. (2015). New York, NY: United Nations. Available online at: https://
sustainabledevelopment.un.org/post2015/transformingourworld/publication

(accessed April 14, 2022).

13. United Nations. Take Action for the Sustainable Development Goals.
(2015). New York, NY: United Nations. Available online at: https://www.un.
org/sustainabledevelopment/sustainable- development-goals/ (accessed April 14,
2022).

14. Moreira JA. Educago Digital em Rede em Espacos Prisionais. O Campus
Virtual Educonline@Pris Santo Tirso: Whitebooks (2021).

15. Dias-Trindade S, Moreira JA. Pedagogical scenarios enriched with
audiovisual technologies and their impact on the promotion of the learning
skills of inmate students in Portugal. Digit Educ Rev. (2019) 35:97-110.
doi: 10.1344/der.2019.35.97-110

16. Brasil. Departamento Penitencidrio Nacional. Levantamento Nacional de
Informagoes Penitencidrias (2022). Available online at: https://www.gov.br/depen/
pt-br/servicos/sisdepen

17. Dolan K, Wirtz AL, Moazen B, Ndeffo-mbah M, Galvani A, Kinner SA, et al.
Global burden of HIV, viral hepatitis, and tuberculosis in prisoners and detainees.
Lancet. (2016) 388:1089-102. doi: 10.1016/S0140-6736(16)30466-4

18. Valentim J, Oliveira EdSG, Valentim RAdM, Dias-Trindade S, Dias AdP,
Cunha-Oliveira A, et al. Data report: “health care of persons deprived of liberty”
course from brazil’s unified health system virtual learning environment. Front Med.
(2021) 8:742071. doi: 10.3389/fmed.2021.742071

19. Miranda AE, Vargas PM, St Louis ME, Viana MC. Sexually transmitted
diseases among female prisoners in Brazil: prevalence and risk factors. Sex Transm
Dis. (2000) 27:491-5. doi: 10.1097/00007435-200010000-00001

20. Cadamuro ACGA, Andrade RLdP, Lopes LM, Neves LAdS, Catoia EA,
Monroe AA. Coordination of care for people living with HIV in the prison system.
Acta Paulis Enferm. (2020) 33:1-8. doi: 10.37689/acta-ape/202A002676

frontiersin.org


https://doi.org/10.3389/fpubh.2022.935389
https://zenodo.org/record/6499752#.YnGOR_PML0r
https://zenodo.org/record/6499752#.YnGOR_PML0r
https://doi.org/10.1093/bmb/ldx052
https://www.prisonstudies.org/sites/default/files/resources/downloads/world_prison_population_list_11th_edition_0.pdf
https://www.prisonstudies.org/sites/default/files/resources/downloads/world_prison_population_list_11th_edition_0.pdf
https://doi.org/10.1016/s0020-7489(03)00128-7
https://doi.org/10.25112/rco.v1i0.2371
http://hdl.handle.net/10464/15039
https://unesdoc.unesco.org/ark:/48223/pf0000378059
https://unesdoc.unesco.org/ark:/48223/pf0000378059
http://www.educadores.diaadia.pr.gov.br/arquivos/File/eja_prisao/educando_liberdade_unesco.pdf
http://www.educadores.diaadia.pr.gov.br/arquivos/File/eja_prisao/educando_liberdade_unesco.pdf
https://doi.org/10.1017/S0950268821000169
https://doi.org/10.1186/s12889-020-09515-6
https://doi.org/10.1186/1471-2458-13-981
https://doi.org/10.1136/bmjgh-2020-004252
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://doi.org/10.1344/der.2019.35.97-110
https://www.gov.br/depen/pt-br/servicos/sisdepen
https://www.gov.br/depen/pt-br/servicos/sisdepen
https://doi.org/10.1016/S0140-6736(16)30466-4
https://doi.org/10.3389/fmed.2021.742071
https://doi.org/10.1097/00007435-200010000-00001
https://doi.org/10.37689/acta-ape/202AO02676
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Valentim et al.

21. da Silva Santana R, Kerr L, Mota RS, Kendall C, Rutherford G, McFarland
W. Lifetime syphilis prevalence and associated risk factors among female prisoners
in Brazil. Sex Transm Dis. (2020) 47:105-10. doi: 10.1097/OLQ.00000000000
01113

22. Massad E, Rozman M, Azevedo RS, Silveira ASB, Takey K, Yamamoto
YI, et al. Seroprevalence of HIV, HCV and syphilis in Brazilian prisoners:
preponderance of parenteral transmission. Eur | Epidemiol. (1999) 15:439-45.
doi: 10.1023/A:1007523027876

23. Keene DE, Smoyer AB, Blankenship KM. Stigma, housing and identity after
prison. Sociol Rev. (2018) 66:799-815. doi: 10.1177/0038026118777447

24. Santos RS, Vaz TA, Santos RP, de Oliveira JMP. Big data analytics in a public
general hospital. In: Pardalos PM, Conca P, Giuffrida G, Nicosia G, editors. Machine
Learning, Optimization, and Big Data. Cham: Springer International Publishing
(2016). p. 433-41.

25. de Lima Pessoa T, da Silva Gama ZA, de Medeiros PJ, de Freitas MR. Massive
online open course as a strategy for teaching medication safety. Rev Bras Educ Méd.
(2021) 45:€047. doi: 10.1590/1981-5271v45.1-20190302

26. Valentim RAdM, Oliveira AC, Dias AdP, Oliveira EdSG, Valentim JLRdS,
Moreira JAM, et al. Educommunication as a strategy to face syphilis: an analysis
of the open educational resources available at AVASUS. Braz J Sex Transm Dis.
(2021) 33. doi: 10.5327/DST-2177-8264-20213310

27. Rocha MAd, Nobrega GASd, Valentim RAdM, Alves LPCF. A text as unique
as fingerprint: AVASUS text analysis and authorship recognition. In: Proceedings of
the 10th Euro-American Conference on Telematics and Information Systems, EATIS
’20. New York, NY: Association for Computing Machinery (2020).

28. Aratijo K. Innovation in health: using the resources of distance education to
teach basic life support to the Brazilian population. In: ICERI2017 Proceedings. 10th
Annual International Conference of Education, Research and Innovation. IATED.
Seville (2017). p. 6573-9.

29. Valentim RAdM, Lima TS, Cortez LR, Barros DMdS, Silva RDd, Paiva JCd,
et al. The relevance a technology ecosystem in the Brazilian National Health
Service’s Covid-19 response: the case of Rio Grande do Norte, Brazil. Ciéncia Satide
Coletiva. (2021) 26:2035-52. doi: 10.1590/1413-81232021266.44122020

30. Aravjo K, Valentim RAdM, Lima TS, Moura D, Oliveira M Jr, Almeida
A, et al. Production of open educational resources as an alternative for training
volunteer health workers in rural communities in Tanzania. In: Proceedings of the
2019 ICDE World Conference on Online Learning. 28th ICDE World Conference on
Online Learning. Dublin: Dublin City University (2020). p. 39-50.

31. Valentim RAdM, de Oliveira CAP, da S de Oliveira E, Ribeiro EL, da Costa
SM, Morais IR, et al. Virtual learning environment of the brazilian health system
(AVASUS): efficiency of results, impacts, and contributions. Front Med. (2022)
9:896208. doi: 10.3389/fmed.2022.89620

32. Allen LM, Palermo C, Armstrong E, Hay M. Categorising the broad impacts
of continuing professional development: a scoping review. Medical Educ. (2019)
53:1087-99. doi: 10.1111/medu.13922

33. Allen LM, Hay M, Palermo C. Evaluation in health professions
education-Is measuring outcomes enough? Med Educ. (2022) 56:127-36.
doi: 10.1111/medu.14654

34. Brasil. Ambiente Virtual de Aprendizagem do SUS - AVASUS. Atengao a Saude
da pessoa privada de liberdade (2022). Available online at: https://avasus.ufrn.br/
local/avasplugin/cursos/curso.php?id=114

35. Brasil. CNES - Cadastro Nacional de Estabelecimentos de Satide. (2022).
Available online at: http://cnes.datasus.gov.br/

36. Brasil. CBO - Classificagao Brasileira de Ocupagoes. (2022). Available online
at: http://www.mtecbo.gov.br/cbosite/pages/home.jst

37. Brasil. Ministério da Saiide - Sistema de Informagoes Ambulatoriais do
SUS (SIA/SUS). (2022). Available online at: https://datasus.saude.gov.br/acesso-a-
informacao/producao-ambulatorial- sia- sus/

38. Brasil. IBGE - Instituto Brasileiro de Geografia e Estatistica. Estimativas da
Populagao (2022). Available online at: https://www.ibge.gov.br/estatisticas/sociais/
populacao/9103-estimativas- de- populacao.html?edicao=31451&t=resultados

39. Brasil. Divis ao Regional do Brasil. (2021). Available online at: https://
www.ibge.gov.br/geociencias/organizacao- do- territorio/divisao- regional/15778-
divisoes- regionais- do-brasil. html?=&t=0- que-e

40. Fazel S, Baillargeon J. The health of prisoners. Lancet. (2011) 377:956-65.
doi: 10.1016/50140-6736(10)61053-7

Frontiersin Public Health

15

10.3389/fpubh.2022.935389

41. Hammett TM. Sexually transmitted diseases and incarceration. Curr Opin
Infect Dis. (2009) 22:77-81. doi: 10.1097/QCO.0b013e328320a85d

42. Vasconcelos NPd, Machado MR, Wang DWL. COVID-19 in prisons: a study
of habeas corpus decisions by the S ao Paulo Court of Justice. Rev Administr Puibl.
(2020) 54:1472-85. doi: 10.1590/0034-761220200536x

43. de Andrade IGM, Valentim RAdM, Oliveira CAPd. The influence of the No
Syphilis Project on congenital syphilis admissions between 2018 and 2019. DST ]
Bras Doengas Sex Transm. (2020) 32:e1-6. doi: 10.5327/DST-2177-8264-20203223

44. Valentim RAdM, Caldeira-Silva GJP, da Silva RD, Albuquerque GA, de
Andrade IGM, Sales-Moioli AIL, et al. Stochastic Petri net model describing
the relationship between reported maternal and congenital syphilis cases in
Brazil. BMC Med Inform Decis Making. (2022) 22:40. doi: 10.1186/s12911-022-
01773-1

45. Rocha MAd, dos Santos MM, Fontes RS, de Melo ASP, Cunha-Oliveira A,
Miranda AE, et al. The text mining technique applied to the analysis of health
interventions to combat congenital syphilis in Brazil: the case of the “syphilis
no!” project. Front Publ Health. (2022) 10:855680. doi: 10.3389/fpubh.2022.
855680

46. Pinto R, Valentim R, Fernandes da Silva L, Fontoura de Souza G, Gois Farias
de Moura Santos Lima T, Pereira de Oliveira CA, et al. Use of interrupted time
series analysis in understanding the course of the congenital syphilis epidemic
in Brazil. Lancet Region Health-Am. (2022) 7:100163. doi: 10.1016/j.Jana.2021.
100163

47. Pinto RdM, Valentim RAdM, Fernandes da Silva L, Gdis Farias de
Moura Santos Lima T, Kumar V, Pereira de Oliveira CA, et al. Analyzing
the reach of public health campaigns based on multidimensional aspects: the
case of the syphilis epidemic in Brazil. BMC Public Health. (2021) 21:1632.
doi: 10.1186/512889-021-11588-w

48. Nagendra G, Carnevale C, Neu N, Cohall A, Zucker J. The potential impact
and availability of sexual health services during the COVID-19 pandemic. Sex
Transm Dis. (2020) 47:434-6. doi: 10.1097/OLQ.0000000000001198

49. Napoleon SC, Maynard MA, Almonte A, Cormier K, Bertrand T, Ard KL,
et al. Considerations for STI clinics during the COVID-19 pandemic. Sex Transm
Dis. (2020) 47:431-3. doi: 10.1097/OLQ.0000000000001192

50. Ammar W, Kdouh O, Hammoud R, Hamadeh R, Harb H, Ammar Z, et al.
Health system resilience: Lebanon and the Syrian refugee crisis. ] Glob Health.
(2016) 6:020704. doi: 10.7189/jogh.06.020704

51. Massuda A, Hone T, Leles FAG, de Castro MC, Atun R. The Brazilian
health system at crossroads: progress, crisis and resilience. BMJ Glob Health. (2018)
3:000829. doi: 10.1136/bmjgh-2018-000829

52. United Nations. United Nations Rules for the Treatment of Women
Prisoners and Non-Custodial Measures for Women Offenders (the Bangkok
Rules). United Nations General Assembly (2010). Note/by the Secretariat
(A/C.3/65/L.5). Available online at: https://www.ohchr.org/en/instruments-
mechanisms/instruments/united- nations- rules- treatment- women- prisoners-
and-non-custodial (accessed April 18, 2022).

53. United Nations. United Nations Standard Minimum Rules for the Treatment
of Prisoners (the Nelson Mandela Rules). Resolution/Adopted by the General
Assembly (A/RES/70/175). (2016). Available online at: https://documents-dds-
ny.un.org/doc/UNDOC/GEN/N15/443/41/PDF/N1544341.pdf?OpenElement
(accessed April 18, 2022).

54. Van Hout MC, Fleifiner S, Stéver H. # Me too: global progress
in tackling continued custodial violence against women: the 10-year
anniversary of the bangkok rules. Trauma Violence Abuse. (2021) 34342249.
doi: 10.1177/15248380211036067

55. Rules B. United Nations Standard Minimum Rules for the Administration of
Juvenile Justice. (1985). Available online at: https://www.ohchr.org/sites/default/
files/Documents/ProfessionalInterest/beijingrules.pdf (accessed April 18, 2022).

56. United Nations. United Nations Rules for the Protection of Juveniles Deprived
of Their Liberty : Resolution. Adopted by the General Assembly (1991). Available
online at: https://www.refworld.org/docid/3b00f18628.html (accessed April 18,
2022).

57. United Nations. United Nations Guidelines for the Prevention of Juvenile
Delinquency (The Riyadh Guidelines). Resolution/adopted by the General Assembly
United Nations General Assembly Note/by the secretariat (A/RES/45/112) (1990).
Available online at: https://digitallibrary.un.org/record/105349 (accessed April 18,
2022).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.935389
https://doi.org/10.1097/OLQ.0000000000001113
https://doi.org/10.1023/A:1007523027876
https://doi.org/10.1177/0038026118777447
https://doi.org/10.1590/1981-5271v45.1-20190302
https://doi.org/10.5327/DST-2177-8264-20213310
https://doi.org/10.1590/1413-81232021266.44122020
https://doi.org/10.3389/fmed.2022.89620
https://doi.org/10.1111/medu.13922
https://doi.org/10.1111/medu.14654
https://avasus.ufrn.br/local/avasplugin/cursos/curso.php?id=114
https://avasus.ufrn.br/local/avasplugin/cursos/curso.php?id=114
http://cnes.datasus.gov.br/
http://www.mtecbo.gov.br/cbosite/pages/home.jsf
https://datasus.saude.gov.br/acesso-a-informacao/producao-ambulatorial-sia-sus/
https://datasus.saude.gov.br/acesso-a-informacao/producao-ambulatorial-sia-sus/
https://www.ibge.gov.br/estatisticas/sociais/populacao/9103-estimativas-de-populacao.html?edicao=31451&t=resultados
https://www.ibge.gov.br/estatisticas/sociais/populacao/9103-estimativas-de-populacao.html?edicao=31451&t=resultados
https://www.ibge.gov.br/geociencias/organizacao-do-territorio/divisao-regional/15778-divisoes-regionais-do-brasil.html?=&t=o-que-e
https://www.ibge.gov.br/geociencias/organizacao-do-territorio/divisao-regional/15778-divisoes-regionais-do-brasil.html?=&t=o-que-e
https://www.ibge.gov.br/geociencias/organizacao-do-territorio/divisao-regional/15778-divisoes-regionais-do-brasil.html?=&t=o-que-e
https://doi.org/10.1016/S0140-6736(10)61053-7
https://doi.org/10.1097/QCO.0b013e328320a85d
https://doi.org/10.1590/0034-761220200536x
https://doi.org/10.5327/DST-2177-8264-20203223
https://doi.org/10.1186/s12911-022-01773-1
https://doi.org/10.3389/fpubh.2022.855680
https://doi.org/10.1016/j.lana.2021.100163
https://doi.org/10.1186/s12889-021-11588-w
https://doi.org/10.1097/OLQ.0000000000001198
https://doi.org/10.1097/OLQ.0000000000001192
https://doi.org/10.7189/jogh.06.020704
https://doi.org/10.1136/bmjgh-2018-000829
https://www.ohchr.org/en/instruments-mechanisms/instruments/united-nations-rules-treatment-women-prisoners-and-non-custodial
https://www.ohchr.org/en/instruments-mechanisms/instruments/united-nations-rules-treatment-women-prisoners-and-non-custodial
https://www.ohchr.org/en/instruments-mechanisms/instruments/united-nations-rules-treatment-women-prisoners-and-non-custodial
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N15/443/41/PDF/N1544341.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N15/443/41/PDF/N1544341.pdf?OpenElement
https://doi.org/10.1177/15248380211036067
https://www.ohchr.org/sites/default/files/Documents/ProfessionalInterest/beijingrules.pdf
https://www.ohchr.org/sites/default/files/Documents/ProfessionalInterest/beijingrules.pdf
https://www.refworld.org/docid/3b00f18628.html
https://digitallibrary.un.org/record/105349
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	The relevancy of massive health education in the Brazilian prison system: The course ``health care for people deprived of freedom'' and its impacts
	1. Introduction
	2. Methods
	2.1. Virtual learning environment of the Brazilian health system (AVASUS)
	2.2. Study design and participants
	2.3. Data acquisition
	2.4. Data processing
	2.5. Data analysis

	3. Results
	3.1. Characterization of course participants

	4. Discussion and analysis
	5. Considerations
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


