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Abstract
Purpose Although suicide rates of prison populations and incidence factors have been reported for high-income countries, 
data from low- and middle-income regions are lacking. The purpose of the study was to estimate suicide rates among prison 
populations in South America, to examine prison-related factors, and to compare suicide rates between prison and general 
populations.
Methods In this observational study, we collected the numbers of suicides in prison, rates of prison occupancy, and incar-
ceration rates from primary sources in South America between 2000 and 2017. We compared suicide rates among prisoners 
with incidence rates in the general populations by calculating incidence rate ratios. We assessed the effect of gender, year, 
incarceration rates and occupancy on suicide rates in the prison populations using regression analyses.
Results There were 1324 suicides reported during 4,437,591 person years of imprisonment between 2000 and 2017 in 10 
South American countries. The mean suicide rate was 40 (95% CI 16–65) per 100,000 person years for male and female 
genders combined. The pooled incidence rate ratio of suicide between prison and general populations was 3.9 (95% CI 
3.1–5.1) for both genders combined, 2.4 (95% CI 1.9–3.1) for men and a higher ratio in women (13.5, 95% CI 6.9–26.9). 
High occupancies of prisons were associated with lower incidence of suicide (β = − 58, 95% CI − 108.5 to − 7.1).
Conclusions Suicides during imprisonment in South America are an important public health problem. Suicide prevention 
strategies need to target prison populations.
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Introduction

Suicides in prisons are a public health problem in many 
countries, and, where studied, suicide rates among prisoners 
are consistently higher than those in the general population 
[1]. The rate of suicide among prisoners was estimated to be 
on average 7 times higher than the rate in the general popula-
tion in Europe, where suicides account for 36% of all deaths 
in prisons [2]. Almost all research to date on suicides in 
custody has been conducted in European and other English-
speaking high-income countries, and information from low- 
and middle-income regions is scarce. To our knowledge, 
there are two studies from middle-income countries, one 
from a province in Argentina during 2000–2002 [3], and 
another from South Africa in 2015 [4], which both reported 
higher rates than the general population.

Health outcomes of prisoners in low- and middle-income 
countries are important for public health for a number of 
reasons: conditions are typically harsh; prison services lack 
basic infrastructure; correctional staff often do not control 
the internal organization of prison wings; overcrowding is 
common; court procedures are slow leading to high rates 
of remand prisoners; access to timely and adequate health 
services is mostly unavailable; purposeful activities are often 
lacking and human rights violations have been reported 
[4–8]. At the individual level, high rates of mental illnesses 
among prisoners have been reported worldwide both in high-
income countries [9, 10] and in low- and middle-income 
countries [4, 7, 11–14]. Mental illnesses, substance use 
problems and repetitive self-harm have been identified as 
risk factors for prison suicide [9, 15–17]. In high-income 
settings, unmet mental health treatment needs, such as medi-
cation and psychological treatments, are common in prison 
populations [18]. In Central and South America, system-
atic research is lacking; however, the availability of mental 
health professionals and treatments in prisons is more scarce 
than in high-income countries [5]. In South America, prison 
populations and rates of incarceration have increased over 
the past two decades [19]. The total prison population in 
South America increased from around half a million in 2002 
to 1.2 million in 2018 [20]. Available prison accommodation 
has increased slower than the incarceration rates; so occu-
pancy rates have increased, and overcrowding is common.

In this study, we assessed rates and trends of suicides 
among prisoners in South America and compared prison sui-
cide rates with country- and age-matched incidence rates in 
the general population. We then tested associations between 
suicide rates among prisoners in South America and possible 
individual- and prison-level risk factors.

Methods

Study design and data sources

A research network comprising 10 South American coun-
tries was built to collect data on prison populations and 
suicides in correctional facilities. We aimed to include 
12 South American countries (Argentina, Bolivia, Bra-
zil, Chile, Colombia, Ecuador, Guyana, Peru, Paraguay, 
Suriname, Uruguay, and Venezuela) in the study. Possible 
collaborators in each of the 12 South American countries 
were contacted. We corresponded with authors of indexed 
publications in the field of mental health and health in cor-
rectional settings, members of mental and public health 
research teams, institutional representatives and personal 
contacts. Researchers, who were unable to participate in 
the network or provide data, were asked to refer to col-
leagues in their country. This approach has been previ-
ously used to study indicators of institutionalization in 
South America [19] and in Europe [21, 22]. We retrieved 
demographic data, criminological characteristics and the 
number of all completed suicides among the prison popu-
lation in each country from their respective local prison 
administrations (Supplementary Table 1). We included all 
available data on the incidence of suicide in prison popula-
tions from the year 2000 onwards to the year 2017. Earlier 
data were unavailable for most countries included in the 
study, and longer time series would have increased the 
risk for inconsistencies in definitions and data collection 
methods within the countries. We excluded populations 
in forensic psychiatric hospitals, juvenile offender institu-
tions and serving partial sentences such as nocturnal or 
intermittent imprisonment. The authors assert that all pro-
cedures contributing to this work comply with the Helsinki 
Declaration of 1975, as revised in 1989.

Variables possibly related to prison suicides

Based on research from high-income countries [1, 2, 15, 
23, 24], we tested the following variables that were widely 
available across countries for possible associations with 
prison suicide rates: (1) the rates of prison occupancy; 
(2) rates of incarceration; (3) suicide rates in the general 
population; (4) gender and (5) year. Occupancy rates were 
calculated using annualized averages of prison populations 
divided by the housing capacity of the prison system for 
each available year. Rates of incarceration were calcu-
lated per 100,000 population using annualized averages 
of prison populations and national populations. Suicides 
in the general population were retrieved from the World 
Health Organization (WHO) Mortality Database for male 
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and female gender separately and combined (ICD-10 codes 
X60-84) per 100,000 general population aged 25–54 years. 
The age was matched to this range as about 80% of the 
adult prison population of prison administrations in high-
income countries falls within this range; while, this is the 
case for only about 45% of the general population [25, 
26]. General population counts of people aged 25–54 were 
retrieved from the United Nations (UN). When data were 
not available from the UN, general population estimates 
were retrieved from the World Bank (Supplementary 
Table 1). Time trends were calculated based on yearly 
counts for each country for all available years and for all 
countries together between 2014 and 2016.

Statistical methods

We calculated annual rates of suicide per 100,000 prison-
ers for male and female genders combined and each gender 
separately using the number of annual suicide deaths and 
the annual prison populations for each available year. When 
prison services did not possess continuous registries of sui-
cides, data were used for all available years between the 
years 2000 and 2017 in each country. Annual prison popula-
tions were typically based on mid-year censuses. Countries 
with five or more suicide events in prisons were included, 
since a smaller number of suicide events would not allow 
for reasonably accurate estimates of rate ratios in individual 
countries. We calculated a mean suicide rate for each coun-
try and the 95% confidence intervals (CI) of the mean for 
male and female gender combined and separately for each 
gender. This was done by adding suicide events and prison 
populations of all countries between 2014 and 2016, the 
timeframe for which data were available across all countries.

We calculated incidence rate ratios (IRR) between sui-
cides in the prison population and suicides in the general 
population with their 95% CI for male and female genders 
combined and for each gender separately. Incidence rate 
ratios are risk estimates that we calculated using the absolute 
total number of prison suicides and the total prison popula-
tions over the range of available years, and the absolute total 
number of suicides in the age-matched general population 
and the total general populations for the same range of years. 
We then calculated the weighted means for male and female 
genders together and for each gender separately using the 
IRR of each country as follows:

The weight of each country was determined by subtract-
ing the difference between upper and lower confidence 
interval from the value 100 to assign a greater weight to 

∑all countries
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.

IRR estimates with narrower, i.e., more accurate confidence 
intervals.

Meta-regression analyses were used to assess possible 
associations between prison suicide rates as dependent vari-
able and gender, rates of occupancy, rates of incarceration, 
and rates of suicide in the general population as independ-
ent variables. Where available, rates of occupancy were 
obtained from national prison administrations for each 
year. Where unavailable, they were calculated as the ratio 
of prison population and housing spaces for each year. Rates 
of incarceration were calculated for each year as the ratio 
between the prison population and the general population. 
When data were available for each gender, meta-regression 
analyses were separately conducted for each gender. Meta-
regression analysis was used to assess time trends for all 
countries together using the years, for which all countries 
had data registries (2014–2016). Linear regression was used 
to assess differences of Incidence Rate Ratios between male 
and female prison populations, as well as time trends of sui-
cides in prison populations for each country. p values < 0.05 
were considered statistically significant.

SPSS version 24.0 (IBM Corporation, 2016) was used 
to calculate rates of suicide and to assess time trends in the 
individual countries. STATA version 15.1 (StataCorp LLC, 
2017) was used to conduct the random effects meta-analyses 
and meta-regression analyses.

Data appraisal

We assessed the obtained data on prison suicide for com-
pleteness and varying definitions of suicide (Table 3). This 
approach has previously been used to explore varying meth-
ods of suicide data collection in prison administrations [1].
We then calculated pooled estimates of prison suicide rates 
stratified by categories of definitions and completeness.

Results

We retrieved data from 10 South American countries. In 
8 countries (Brazil, Chile, Colombia, Ecuador, Guyana, 
Paraguay, Peru, and Uruguay), we obtained data covering 
the national prison population. In Argentina, we retrieved 
data for the federal justice system (Servicio Penitenciario 
Federal), comprising about 15% of the national prison popu-

lation. In Bolivia, we obtained data from a single maximum-
security penal institution: Centro de Rehabilitación Santa 
Cruz Palmasola, which is Bolivia´s largest facility and 
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houses 38% of the national prison population. The availabil-
ity of data ranged from 3 years in Brazil to 17 years in Chile 
(Table 1). The availability of data was on average 10 years. 
Guyana had the smallest prison population with an annual 
average of 1856 people; while, Brazil had the largest with 
an annual average of 645,124 people (607,106 men, 38,017 
women). The prison population of all 10 countries added to 
an annual average of 818,126 people. Rates of incarceration 
increased in all countries over 2000–2017. Bolivia had the 
lowest incarceration rate with an average of 102 prisoners 
per 100,000 population; while, the highest was reported for 
Brazil with an average of 332 prisoners per 100,000 popu-
lation. The average rate of incarceration was 214 prison-
ers per 100,000 population in the South American region. 
Overcrowding was reported for all countries except for the 
federal prisons in Argentina. The mean occupancy rate was 
190%, ranging from 92% in Argentina to 214% in Peru (Sup-
plementary Table 2).

We collected information on the incidence of 1324 sui-
cides during 4437 591 person years of imprisonment in 10 
South American countries between the years 2000 and 2017. 
Information on gender was available for 1307 suicides, of 
which 1223 (94%) occurred in men and 84 (6%) in women. 
Uruguay, Argentina, and Ecuador provided specific infor-
mation for transgender people. None of the suicide cases 
was attributed to a transgender individual in any of those 
countries. In Argentina, Brazil, Chile, Guyana, Paraguay and 
Uruguay, total death counts and the proportion of suicides 
among all causes of death in prison were available (Sup-
plementary Table 3). Suicide incidence rates per 100,000 
person years of imprisonment ranged from 8 (95% CI 5–11) 
in Peru to 441 (95% CI 388–492) in Bolivia (Supplementary 
Figs. 1 and 2). Bolivia was excluded from further analy-
ses as outlier because suicide rates were more than seven 
times higher than the average of the other countries and was 
based on a selected population of high-risk prisoners. After 
the exclusion of Bolivia, suicide rates per 100,000 person 
years ranged from 8 (95% CI 5–11) in Peru to 86 (95% CI 

67–105) in Argentina (Table 1). Suicide rates in men ranged 
from 7 (95% CI 5–10) in Peru to 85 (95% CI 64–106) per 
100,000 person years in Uruguay (Supplementary Table 4). 
In women, suicide rates ranged from 14 (95% CI 4–24) in 
Colombia to 162 (95% CI 50–274) per 100,000 person years 
in Uruguay (Supplementary Table 5). The mean suicide rate 
between all countries during 2014–2016 was 40 (95% CI 
16–65) per 100,000 person years for both genders combined. 
When aggregating data of all available years in each country, 
the mean rate of suicides across South America was 36 (95% 
CI 27–45) for male and 59 (95% CI 20–99) per 100,000 
person years for female prisoners.

When comparing suicide rates to the general populations, 
rate ratios for both genders combined ranged from 2.1 (95% 
CI 1.5–2.8) in Ecuador to 10.0 (95% CI 8.0–12.5) in Argen-
tina (Fig. 1). When we pooled these rate ratios calculating a 
weighted mean for the whole region, we found a rate ratio of 
3.9 (95% CI 3.1–5.1). For male prisoners, we found a pooled 
ratio of 2.4 (95%CI 1.9–3.2), with rate ratios ranging from 
1.4 (95% CI 0.7–2.7) in Paraguay to 6.1 in Argentina (95% 
CI 4.8–7.7). In female prisoners, we found a pooled ratio 
of 13.5 (95% CI 6.9–26.9), with rate ratios ranging from 
4.7 (95% CI 2.7–8.1) in Chile to 32.1 (95% CI 16.0–64.2) 
in Argentina. Linear regression showed significantly higher 
rate ratios in female prisoners when compared to male pris-
oners (β = 11.1 95% CI 2.8–19.4, p = 0.013, n = 15).

Univariate meta-regression analysis showed a significant 
negative association between incidence of suicide and over-
crowding when male and female genders were combined 
(β = − 57.8, 95% CI − 108.5 to − 7.1, p = 0.033, n = 7; 
Fig. 2). We found no significant associations between the 
incidence rates of prison suicide and any of the other vari-
ables (Table 2).

Furthermore, prison suicide rates showed a non-signifi-
cant association with suicide rates in the general population 
when male and female genders were combined (β = 3.81, 
p = 0.05, n = 8). For men, there was a significant positive 
association between suicide incidence in prison and suicide 

Table 1  Numbers and rates of suicide in prisoners compared with general populations in 10 South American countries between 2000 and 2017

Total number of 
prison suicides 
(both genders)

Years of observa-
tion

Annual suicide 
rate per 100,000 
prisoners

95% CI Annual suicide rate 
per 100,000 general 
population aged 
25–54

Incidence Rate 
ratios between 
prison and general 
populations

95% CI

Argentina 79 2009–2017 85.8 66.9–104.8 8.6 10.0 8.0–12.5
Brazil 371 2014–2016 19.2 17.3–21.2 7.7 2.5 2.3–2.8
Chile 313 2000–2017 41.2 36.7–45.8 14.7 2.8 2.5–3.2
Colombia 106 2012–2017 15.1 12.3–18.0 5.9 2.6 2.1–3.1
Ecuador 41 2006–2017 16.3 11.3–21.3 7.9 2.1 1.5–2.8
Paraguay 12 2013–2017 20.4 8.9–32.0 7.5 2.7 1.6–4.9
Peru 35 2012–2017 8.0 5.4–10.6 1.7 4.9 3.5–6.9
Uruguay 87 2006–2017 80.6 63.7–97.5 19.8 4.1 3.3–5.1
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incidence in the general populations (β = 2.55, p = 0.036, 
n = 8). We found a non-significant increase over time in 
Uruguay (β = 0.57, p = 0.05; Supplementary Table 6). No 
time trends were seen for the other countries (Supplementary 
Table 6).

There was variability between countries regarding data 
completeness (Table 3). Countries that only provided data 
from specific types of custodial institutions (Argentina, 
Bolivia) showed higher suicide rates compared with coun-
tries that provided suicide information for all national prison 
facilities (p = 0.035). The definition of suicide incidence was 
not significantly associated with incidence rates.

Discussion

Main findings

This study provides an overview of 1324 suicides of pris-
oners in 10 South American countries between 2000 and 
2017, and investigated associations with a range of prison-
related factors and the population suicide rate. Prison suicide 
rates showed high heterogeneity between countries ranging 
from 8 suicides per 100,000 person years in Peru to 86 per 
100,000 in Argentina. Despite this, suicide rates of prison-
ers exceeded those of general populations in all 10 countries 
when both genders were combined. We found that, com-
pared with the general population, female prisoners showed 
significantly higher rate ratios than male prisoners, and 
suicide rates correlated negatively with prison occupancy 
rates. In men, suicide rates of prison populations correlated 
positively with country- and age-matched rates in the general 
population.

Fig. 1  Incidence rate ratios of suicide in 10 South American countries (2000–2017) between prisoner and general populations in men (a) and 
women (b) of 10 South American countries (2000–2017)

Fig. 2  Rates of annual suicides per 100,000 person years of impris-
onment compared with prison occupancy rates of 7 South American 
countries

Table 2  Meta-regression analyses with suicide rates of prison popu-
lations as dependent variable and gender, suicide rate in the general 
population, incarceration rates, rates of occupancy and year as inde-
pendent variables in eight South American countries between 2000 
and 2017

Variable Number of 
countries

Beta coefficient 
(β)

95% CI

Gender 6 − 4.57 − 53.71 to 44.57
Suicide rate in the 

general popula-
tion

8 3.81 − 0.05 to 7.66

Incarceration rate 8 − 0.03 − 0.49 to .42
Occupancy rate 7 − 57.77 − 108.46 to − 

7.08
Year (2014–2016) 8 0.70 − 11.15 to 12.55
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Strengths and limitations

Strengths of this study include assessing associations with 
different variables spanning the criminal justice systems, 
general populations and trends over time. We studied 10 of 
the 12 sovereign nations in South America, among those 
were the most populous countries Brazil, Colombia, and 
Argentina. In most countries, the information on prison 
suicide was not publicly available and had to be obtained 
directly from local prison administrations and separate gov-
ernmental institutions dedicated to collect data on the health 
of prisoners (Argentina, Bolivia, Uruguay). All data origi-
nated from primary sources. To our knowledge, no other 
sources for this data exist in the respective countries.

The study also has several limitations. We did not obtain 
data from Suriname and Venezuela and do not know whether 
the data were available to local prison administrations, since 
all intents to collaborate directly with prison administra-
tions or with researchers from those two countries were not 
unsuccessful. There was limited availability of data points 
over time in several of the countries. In some countries, data 
were collected in intervals, not continuously. There was lim-
ited availability of possibly associated variables relating to 
individual level risk factors and criminal justice factors. In 
some countries not all deaths were classified (Table 3). This 
may lead to inaccurate death counts for any cause. There 
was no clear indication that prison administrations had 
any incentives in classifying more or less deaths as suicide 
compared to other causes of death. Several countries had 
separate counts for deaths of unknown cause and homicide 
counts were higher than suicide counts, where these data 
were available. However, for instance in Argentina, the data 
source was a public institution independent of the federal 
prison administration. This institution raised doubts as 

to whether all deaths by hangings should immediately be 
classified as suicide and it pronounced concern as for the 
methods the prison administration used to determine the 
available housing spaces, possibly underestimating rates of 
occupancy.

Interpretation and comparison 
against the literature

South American prison suicide rates were mostly lower than 
those in Western European high-income countries, but simi-
lar to those in North America, Australia, and South Africa 
[1, 4]. We reported a fourfold suicide rate ratio when male 
and female genders were combined comparing prisoner to 
the general population rates. To our knowledge, this is the 
first overall estimate for South America and also for a group 
of middle-income countries. The reported higher rate ratio 
for women suggests that prevention policies should give 
special attention to female prisoners, although it must be 
noted that suicides among women in prison are rare events. 
Research on a possible relationship between overcrowding 
and suicide has been inconclusive: Two studies conducted in 
high-income countries found a positive association between 
overcrowding and suicide [2, 27]; while, one found a nega-
tive association [28]; and three, no association [1, 23, 
29] between the two variables. The current investigation 
showed a negative association between overcrowding and 
suicide of prisoners. Also, occupancy rates were on average 
much higher than in high-income countries [1]. A possible 
explanation proposed in previous literature for a negative 
association has been that overcrowding prevents the place-
ment of prisoners in single cells, which has been repeatedly 
described as risk factor, while also acting as a form of forced 
peer supervision among prisoners. However, the measure of 

Table 3  Data completeness and definitions of suicide deaths in prison of 10 South American countries

–, not available

Data cover 
more than 
10 years?

Data cover all 
public prisons 
in the country?

All deaths in 
prison classi-
fied?

Necessary to 
prove intent?

Necessary to 
investigate the 
circumstances 
of accidental 
deaths?

Includes sui-
cides in prison 
hospitals?

Includes 
suicides in 
community 
hospitals?

Includes sui-
cides outside 
of prison (e.g., 
during leave or 
house arrest)?

Argentina No No Yes Yes Yes Yes Yes No
Bolivia Yes No Yes No Yes No Yes No
Brazil No Yes No – – – – –
Chile Yes Yes Yes No No Yes Yes No
Colombia No – – – – – – –
Ecuador Yes Yes Yes Yes Yes Yes Yes Yes
Guyana Yes Yes Yes Yes Yes Yes Yes No
Paraguay No Yes No No No No No No
Peru No Yes No Yes Yes Yes No No
Uruguay Yes Yes Yes Yes Yes NA NA NA
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association found in this study does not allow for the infer-
ence of a causal relationship between the two variables. To 
assess prison suicide rates and overcrowding at the level 
of single institutions rather than a national level, as well as 
controlling for further ecological factors could provide more 
information about the links between the prison environment 
and suicide rates.

Our study also showed an association between suicides 
in male prison and general populations. This has not been 
reported in previous research. It may indicate consistency 
of measures between prison and general populations within 
countries. It could also mean the importation of risk factors 
from the general to the prison population. The association 
between rates of incarceration and prison suicide rates that 
has been reported for high-income economies [1, 2, 23, 30] 
was not replicated in this group of South American coun-
tries. Examining these variables in other middle-income 
regions could further clarify a possible relationship. Other 
factors that might be relevant include homicide rates in pris-
ons, rates of self-harm, and the amount of meaningful day-
time activity in custody, number of remand/sentenced pris-
oners, which were not available. We recommend the periodic 
collection and publication of these data, to further investi-
gate possible risk factors for suicide, and target and monitor 
prevention, as this may have been instrumental to address 
prison suicide in other countries [31]. The high heterogene-
ity between countries may partly be explained by varying 
definitions of suicide deaths and methods used to collect 
those data. In Bolivia, the data originated from a single insti-
tution, in which the control of prison guards was usually 
limited to the perimeter of the institution; while, internal 
control was exerted by imprisoned individuals and gangs. 
Violent behaviours were associated with higher suicide risk 
in criminal justice populations [16, 32]. In Argentina, data 
originated from the federal prison system, which held pris-
oners of specific criminal characteristics. This may explain 
that the two countries had higher prison suicide rates. With 
regard to the definitions of suicide, we hypothesized that 
proving intent as part of suicide investigation would lead 
to stricter definitions and hence lower rates, but this did not 
appear to be case.

Implications for research and health policy

With regards to the socioeconomic, cultural and infrastruc-
tural differences between South-America and the high-
income countries, future research in the region may want to 
assess further individual- and prison-level variables, such 
as psychiatric morbidity, psychiatric medication, non-lethal 
self-harm, being on remand, lack of meaningful activi-
ties, bullying, social isolation, and homicide rates within 
prison. Adequate suicide risk screening methods should 

be developed and tested, as current tools still result in high 
numbers of false positives and false negatives [9].

Prison administrations in South America should regularly 
publish data on their prison populations with special regards 
to the health of prisoners and unify data collection meth-
ods and definitions to assist comparisons and research. For 
instance, the creation of a joint and independent database 
for the collection of prison data across the South-American 
region, as is the Council of Europe Annual Penal Statistics 
for 47 European states, could create the basis for comparable 
data collection methods and definitions to assist research and 
the design of future prison and public health policies.

Prison populations are at substantially higher risk of sui-
cide than general populations in South America. The investi-
gated countries require collaboration of health, criminal jus-
tice, and third sector agencies to address the development of 
suicide prevention. In particular, scaling up adequate access 
to mental health screening and treatment for prison popu-
lations may be one way forward to reduce excess suicide 
mortality in South American prisons. As recommended in 
WHO guidelines and previous research conducted in high-
income countries [9, 33], prisoners should first be screened 
at reception for suicide risk and psychiatric disorders, as the 
early period of custody has been the one with the highest 
risk of suicide. Prisoners who suffer from severe psychiatric 
illness should be diverted, for instance, to secure hospitals or 
onto treatment orders. Healthcare services in prison should 
be equivalent to those available to the general population; 
the provision of healthcare, including mental health services, 
should be managed by public health systems, so that provid-
ers can act in the best interest of the patients and maintain 
independence from the justice system.
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