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The health of prisoners
Seena Fazel, Jacques Baillargeon 

More than 10 million people are incarcerated worldwide; this number has increased by about a million in the past 
decade. Mental disorders and infectious diseases are more common in prisoners than in the general population. 
High rates of suicide within prison and increased mortality from all causes on release have been documented in 
many countries. The contribution of prisons to illness is unknown, although shortcomings in treatment and aftercare 
provision contribute to adverse outcomes. Research has highlighted that women, prisoners aged 55 years and older, 
and juveniles present with higher rates of many disorders than do other prisoners. The contribution of initiatives to 
improve the health of prisoners by reducing the burden of infectious and chronic diseases, suicide, other causes of 
premature mortality and violence, and counteracting the cycle of reoff ending should be further examined.

Introduction 
More than 10 million people are imprisoned worldwide, 
with 2·3 million in the USA, 1·6 million in prison and 
another 0·9 million in administrative detention in China, 
and 0·9 million in Russia. India, Thailand, Iran, 
Indonesia, Turkey, Brazil, Mexico, South Africa, and 
Ukraine all have prison populations exceeding 
100 000 people.1 The USA has the highest number of 
prisoners per head of population at 756 per 100 000 people, 
compared with a mean of 145 per 100 000 worldwide. The 
number of people in prisons has been increasing in more 
than two-thirds of countries worldwide in the past decade 
and rose by more than 1 million from the late 1990s to 
2006–08 (fi gure 1).1,2 Rates of imprisonment have also 
risen in north and central America, Asia, and Oceania 
(fi gure 1).

Prisoners bear a substantial burden of physical and 
psychiatric disorders relative to the general population. 
However, most evidence on the health of prisoners comes 
from high-income nations. Long-standing concerns 
about the care and treatment of prisoners, such as the 
use of capital punishment for mentally ill prisoners in 
some countries, are widespread.4–6 The health disparity 
between prisoners and the general population has been 
attributed to various behavioural and socioeconomic 
factors, including high rates of intravenous drug use in 
prisoners, which leads to increased risk of infectious 
diseases and increased alcohol misuse and smoking. 

These behaviours in turn raise the risk of cardiovascular 
disease and some cancers. Mental illness, which increases 
the risk of crime and repeat off ending,7–9 is common in 
prisoners. The extent to which the prison itself raises the 
risk of illness has only been investigated in relation to 
infectious diseases and is unknown in relation to most 
other disorders.

In this Review, we discuss the prevalence and risk factors 
for some of the major physical and psychiatric diseases in 
prisoners, and the challenges to provide health-care 
services for this population. We fi rst discuss the prevalence 
of mental disorders and evidence-based treatments for 
them, the prevalence, transmission, and prevention of 
infectious diseases, and the prevalence of chronic diseases. 
We then review mortality rates in prisoners and discuss 
populations with particular health needs. Finally, we 
present information on health-care services and make 
several recommendations for improvements. Where 
possible, we use the term prison apart from in the USA, 
where jails (detention centres before trial or remand 
centres that house prisoners on sentences shorter than 
1 year) and state prisons (for sentenced prisoners) are 
distinguished. Jails tend to have higher turnover rates than 
do prisons, and hence provide fewer opportunities to 
diagnose and treat disease.

Prevalence of mental disorders 
Since a landmark study of admissions to Sing Sing 
prison in New York in 1918 highlighted the large number 
of mentally ill people in custody,10 a great body of evi-
dence has shown high rates of psychiatric morbidity, 
although these data are almost entirely based on research 
done in high-income countries. Around one in seven 
prisoners has a treatable mental illness. In a systematic 
review and meta-analysis of 62 surveys of 23 000 prisoners, 
the pooled prevalence of psychosis was around 4%, 
major depression 10–12%, and personality disorder 
40–70%.11 Drug and alcohol problems are also common. 
A review of reception studies noted that 17–30% of men 
and 10–24% of women were diagnosed with alcohol 
misuse or dependence.12 10–48% of men and 30–60% of 
women misused or were dependent on illegal drugs on 
reception to incarceration. Post-traumatic stress disorder 
is also thought to aff ect up to a fi fth of prisoners,13 and 

Search strategy and selection criteria

We searched Medline, PubMed, the Cochrane Library, 
EMBASE, and the National Criminal Justice Reference 
Service database for all article types from Jan 1, 1990, to 
Nov 31, 2009. All languages were included. Key search 
terms used were “prison”, “prisoner”, and “inmate”. These 
terms were combined with specifi c medical and psychiatric 
disorders and conditions. We largely selected articles 
published in the past 5 years in peer-reviewed journals, but 
did not exclude often referenced and highly regarded older 
publications. We also searched the reference lists of articles 
identifi ed by this search strategy and selected additional 
publications that we deemed relevant.
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prisoners of both sexes report histories of severe trauma 
and abuse.14 Women seem to have higher rates of most 
psychiatric disorders than do men.15 By comparison with 
the general population of similar ages, the highest 
proportionate risks are estimated to be for substance 
misuse and dependence, antisocial personality disorder, 
and psychosis (table 1).11,12,17 Prevalence of intellectual 
disabilities is typically in the range of 0·5–1·5%,16 much 
the same as that of many community surveys. Rates of 
deliberate self-harm in the year preceding imprisonment 
are 7–15% in men and 17–27% in women.18 Solitary 
confi nement seems to exacerbate symptoms of mental 
illness, and recommendations have been made to avoid 
its use in those with pre-existing psychiatric disorders.19

The high prevalences of mental illness and substance 
misuse in prisoners might result from an association 
with violent crime,7,8 a shortage of inpatient psychiatric 
beds20 and failure to divert appropriately from court to 
hospital,21 high rates of mental illness in homeless 
people,22 and failure to identify mental disorders on prison 
reception23 and poor subsequent care. Some of these 
factors are clearly indications of the eff ectiveness of 
community mental health services. Cornford and 
colleagues24,25 found that a third of English and Welsh 
prisons in 2005 were not able to off er any cognitive 
behavioural therapy, and that no systems were in place for 
transfer of medical information on admission or release 
in more than 70% of prisons.24 Data from a national US 
survey from 2002–04 showed that a third of prisoners 
with diagnoses of schizophrenia and bipolar disorder 
were not treated with psychiatric drugs.26 Of 80 jails in 
North Carolina, none used evidence-based screening tools 
for mental illness, 35% never contacted mental health 
services when mentally ill prisoners were released, and 
42% had to transport prisoners to a community provider 
for mental health assessments.27 Most prisoners with 
mental health problems return to their home 
communities, and treatment of their illnesses is therefore 
an important public health opportunity because treatment 
seems to decrease rates of repeat off ending.9 However, 
many patients have diffi  culty accessing appropriate 
medical care in the community, and prognosis is 
associated with the duration of untreated illness. 

Few studies of psychiatric morbidity, however, have been 
done in non-western countries, and whether prevalences 
of mental illness are diff erent elsewhere is unknown. Data 
suggest potentially important diff er ences that merit 
further examination. In Iran, with the ninth largest prison 
population worldwide, Assadi and colleagues28 reported 
that around 70% of male prisoners were dependent on 
opioids, which is a substantially higher proportion than 
in western prison populations. High rates of drug 
addiction in prisoners might be a feature of countries that 
form part of the illegal drug trade. In China, the prevalence 
of post-traumatic stress disorder, although common in 
female prisoners,29 was lower than that estimated in 
imprisoned women in western countries. In India, 

however, rates of severe mental illness seem to be close to 
those in other countries.30

Randomised controlled trial evidence for treatment of 
mental health disorders in prisoners is scarce. For 
substance misuse, trial evidence suggests that therapeutic 
community interventions with aftercare programmes 
might decrease rates of repeat off ending, and results 
from one trial of methadone maintenance treatment 
showed some evidence of lowered drug use after a few 
months.31 To be eff ective the dose of methadone should 
be high (eg, >60 mg) and prescribed for the whole 
duration of imprisonment.32 Furthermore, prisons should 
assess all new inmates for drug withdrawal and provide 
detoxifi cation services. Relapse prevention courses  
should be developed for inmates before release, and 
linking with community services should be prioritised.33 
Evidence from a randomised controlled trial in prisoners 
with a history of heroin addiction before incarceration 
has underlined the importance of methadone 
maintenance in prison and continued on release.34 The 

Figure 1: Prison population by continent
Data is collated from national prison administrations.1–3
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criminal activity and the number of days of drug use 
decreased in the treatment group of this trial.

Infectious diseases 
HIV infection 
Since the fi rst reports of HIV/AIDS in prisoners were 
published more than 25 years ago,35 this prison health 
issue has been the most highly researched worldwide. 
Epidemiological studies of prison populations in most 
countries have consistently reported rates of HIV infection 
that exceed those in the general population.36,37 A review of 
HIV prevalence in prisons in low-income and middle-
income countries reported that, of the 75 countries for 
which such data were available (of a total of 152), the 
prevalence of the disease exceeded 10% in the prisons of 
20 countries.36 However, variation in HIV prevalence 
between the prison populations of the 75 countries was 
substantial, with several countries reporting no cases of 
HIV. Female prisoners generally had higher HIV infection 
rates than male prisoners.

HIV prevalence in prison populations of high-income 
countries also varies greatly. Since 1991, when the US 
Government began collecting data on the number of HIV-
infected inmates in prisons and jails, the overall prevalence 

has ranged from 2·5% in 1992 to 1·5% in 2007–08.38 In 
other high-income countries, prevalence of HIV in 
prisoners ranges from 7·5% in Italy39 to 0% in Denmark.40 
Since routine HIV surveillance is not done in the prisons 
of many countries (or in 24 of the 50 US state prison 
services41), reported rates are probably underestimates. In 
the USA, evidence suggests that the concentration of the 
disease in prisoners has diminished since the early stages 
of the epidemic. An analysis of population fl ow in and out 
of US prisons and jails estimated a 29% decrease in the 
proportional share of HIV infection borne by the 
incarcerated population between 1997 and 2006.42 Several 
factors might have contributed to this downturn, including 
a decreasing rate of HIV infection in people entering 
prisons, a reduction in the number of cases of HIV/AIDS 
in intravenous drug users, and the expansion of discharge 
planning programmes for HIV-infected prisoners.42

Hepatitis B and C 
Present and past infection of hepatitis B virus is 
common in prison populations,43,44 with wide variations 
between countries (table 2) and within countries.52 For 
example, in US prisons 0·9–11·4% of prisoners have 
hepatitis B virus surface antigen (indicating present 
infection) and 6·5–42·6% have hepatitis B virus core 
antibody (past or present infection).52 Estimates of the 
prevalence of chronic infection of hepatitis B virus in 
US prisoners are in the range 1·0–3·7%, compared 
with about 0·4–0·5% for the general population.44 
Studies from several countries have reported that 
female prisoners have a higher prevalence of serological 
markers for present or past infection of hepatitis B 
virus than do male prisoners.44,45,48

The large number of prisoners infected with hepatitis 
C virus worldwide is a major public health concern. 
A review of 30 seroprevalence studies of hepatitis C virus 
of prison populations in 14 countries reported that most 
of the studies noted antibodies to hepatitis C virus in 
about 30–40% of prisoners.53 However, prevalence 
estimates varied widely, ranging from 2% to 58%, which 
can be attributable to the proportion of intravenous drug 
users. In the USA, estimates of prevalence of hepatitis C 
virus from prison systems in individual states range from 
23% to 34%.54,55

Risk factors and transmission in prison 
In many prisons, the proportion of inmates reporting a 
history of injected drug use exceeds 20%.36,53 In a survey 
of 1600 prisoners in Quebec prisons, 45% of women and 
26% of men reported having sex before incarceration 
with a partner who injected drugs; in most cases sex was 
unprotected.56 The use of non-sterile injecting equipment 
seems to be the most important independent risk factor 
for transmission within prison of both HIV and viral 
hepatitis.57 A study of male inmates in a US prison system 
showed that HIV was transmitted predominantly through 
sexual networks.58 Tattooing is also a risk factor.59 Opioid 

Male 
prisoners (%)

Male general 
population 
estimates (%)

Female 
prisoners (%)

Female general 
population 
estimates (%)

Psychosis11 4% 1% 4% 1%

Depression11 10% 2–4% 12% 5–7%

Any personality disorder11 65% 5–10% 42% 5–10%

Antisocial personality disorder11 47% 5–7% 21% 0·5–1%

Alcohol misuse/dependence12 18–30% 14–16% 10–24% 4–5%

Drug misuse/dependence12 10–48% 4–6% 30–60% 2–3%

Intellectual disability16 0·5–1·5% 1% 0·5–1·5% 1%

Post-traumatic disorder13 4–21% 2% 10–21% 3%

*General population estimates are based on individuals of similar ages where possible. 

Table 1: Prevalence of mental disorders in prisoners in western countries in comparison with the general 
population*

Year Sample
(n)

Men
(%)

HBsAg+
(%)

HBc IgG+
(%)

Australia45 2004 435–457* 89% 3·0% 20·0%

Brazil46 1994 63 100% 17·5% ··

France47 1995 391 79% 1·3% 28·1%

Ghana48 2004–05 1336 91% 25·5% ··

India49 ·· 249 96% 11·7% ··

Italy39 2001–02 973 87% 6·7% 52·6%

Nigeria50 2007 300 100% 23·0% ··

Portugal51 1999–2003 788 89% 3·0% 40·0%

*Number varies because of missing data. HbsAg=hepatitis B surface antigen; 
HBc IgG=IgG antibody to hepatitis B core antigen.

Table 2: Seroprevalence of markers for infection of hepatitis B virus in 
prisoners in selected countries
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substitution seems to decrease injection drug use and 
needle sharing, and can have a role in reduction of 
transmission of HIV in prison.60 The most convincing 
evidence of HIV transmission in prison via intravenous 
drug use is based on documented outbreaks in Australia, 
Lithuania, Russia, and Scotland.57 Transmission of viral 
hepatitis within prison is also linked to needle sharing, 
as reported in Australia, Germany, and Scotland.57 The 
extent of transmission within prison remains unknown, 
mainly because of the challenges of obtaining direct 
evidence of seroconversions during incarceration (such 
as an insuffi  cient time-window between infection and 
antibody appearance on testing).59 Research is needed to 
obtain reliable estimates of transmission of bloodborne 
viruses within prison and to gain a better understanding 
of risk factors.

Tuberculosis 
Although direct comparison between prison and 
community is diffi  cult because of diff erences in data 
collection methods, prisoners typically have a high 
prevalence of tuberculosis.61,62 Prevalence in many low-
income countries is high (table 3). Various studies have 
reported high infection rates in Europe and the USA. 
The median notifi cation rate of tuberculosis in 
13 western European countries in 2002 was 90 cases 
per 100 000 prisoners (ranging from 0 in Cyprus, Malta, 
and Norway to 1167 in Latvia).63 National surveillance 
data for tuberculosis between 1993 and 2003 showed 
that estimated prevalence in US federal prisons was 
29·4 per 100 000 prisoners and in state prisons 24·2 
per 100 000, compared with just 6·7 cases per 100 000 in 
the general population.71 

These high rates are attributable to, in large part, the 
high concentration of risk factors for tuberculosis in 
incoming prisoners, including HIV infection, a history of 
intravenous drug use, low socioeconomic status, 
malnutrition, homelessness, and inability to access 
community-based health care.62,71,72 Additional risk factors, 
such as poor ventilation and overcrowding, promote 
transmission of tuberculosis in prisons.62,71 The 
concentration of these risk factors along with lapses in 
diagnosis or treatment of prisoners with tuberculosis in a 
timely way have resulted in various disease outbreaks, 
including multidrug-resistant tuberculosis.73,74 Prisons can 
serve as important reservoirs of infection, and transmission 
into surrounding communities has been documented.73,75 

Non-infectious diseases and cancer 
In contrast to infectious diseases, few studies have 
assessed the prevalence of non-infectious diseases in 
prisoners. Most chronic disorders seem to be more 
common in prisoners than in the general population, 
although epilepsy prevalence seems to be similar in 
both.76 Results from a US survey have shown higher age-
adjusted rates of hypertension, diabetes, asthma, and 
arthritis in prisoners than in the general population,26 

fi ndings replicated in other developed countries (fi gure 2), 
even though prisoners use primary medical services 
more than do people in the community.80

Although a large proportion of prisoners have major 
risk factors for cancer, results from US and Australian 
studies have reported rates of 0·2–0·7%,77,81,82 similar to 
the age-adjusted yearly incidence rate of about 0·5% in 
the general population.83 Women in prison typically have 
a higher cancer rate than do men. Data on specifi c 
cancers suggest that skin cancer is the most common 
cancer in men77,81 and cervical cancer the most common 
in women.81 In the USA, hepatocellular carcinoma rates 
are seven times higher (54 per 100 000) in prisoners than 
in the general population (7 per 100 000);84 lung cancer 
and non-Hodgkin lymphoma are also more common 
than in demographically matched controls.85

Mortality 
During custody 
Suicide is the leading cause of death in prisons, accounting 
for about half of all prison deaths. National suicide 
prevention strategies from the UK,86 USA,87 and some 
other countries have highlighted the importance of suicide 
prevention in prisons. In a study of 12 western countries in 
2003–07, rates of suicide were estimated to be between 
50 and 150 suicides per 100 000 male prisoners per year on 
average, with higher rates in northern European countries 
and lower rates in Canada, Australia, and New Zealand.88 
Suicide is typically less common in women than in men,88–91 
although numbers vary greatly because of low base rates. 
For example, in England and Wales, there were about 
165  suicides per 100 000 women compared with 107 per 
100 000 men in 2003–07.88 Data of suicides by age-band 
provide no consistent evidence of rate diff erences.89 
Compared with the general population, however, a diff erent 
picture emerges, and age-standardised mortality ratios are 
higher in juveniles and female prisoners92 than in male 
prisoners, for which they are two to eight times higher90,93,94 
than for the general male population. These mortality 
ratios are typically estimated with the assumption that the 

Year Sample 
(n)

Men
(%)

Tuberculosis 
per 100 000 
prisoners

Kazakhstan63 2002 ·· ·· 17 808

Georgia64 1997–98 7473 ·· 5995

Zambia65 2000–01 1080 98% 4005

Russia (St Petersburg)66 2000 ·· ·· 3199

Brazil (São Paulo)67 2000–01 1052 100% 2065

Iran (Qazvin province)68 2004–05 768 95% 910

Pakistan (Karachi)69 2002 4870 100% 657

Thailand70 2004–05 22 132* 91% 363

*Number of prisoners (of 71 594 who were screened) identifi ed as having 
suspected tuberculosis by WHO criteria.

Table 3: Rates of tuberculosis in prisoners in low-income countries
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numbers of prisoners on one census day indicate the yearly 
numbers at risk, and similar standardised mortality ratios 
are reported when person-years at risk have been 
calculated.90 The little available evidence on period trends 
suggests that suicide during custody is a growing problem 
in some countries. In England and Wales, standardised 
mortality rates have increased steadily in the past quarter 
of a decade.92,94 In France, crude rates doubled in 10 years 
(1990–2000), from 123 to 239 per 100 000 prisoners;95 rates 
have also increased in Austria in the past 30 years.96 
However, in Scotland, possibly in relation to the 
introduction of standardised treatments for substance 
misuse, suicide rates decreased between 1994 and 2003.97 
In the USA, suicide rates also seem to have decreased from 
1983 to 2002.91

A systematic review of 34 studies showed that clinical 
factors have clear correlations with suicide in custody,89 
including recent suicidal ideation, a history of attempted 
suicide, a present psychiatric diagnosis (especially 
psychosis and depression),98 and alcohol misuse; and 
screening on the basis of these associations has been 
recommended.99 The contribution of environmental 
factors is unknown, although single cell occupancy 
(which could be correlated with psychiatric diagnosis) 
might be important.89

By contrast with suicide rates, natural death rates seem to 
be lower in prisoners than in the general population,100–102 
although results from a study in the UK showed that 
standardised mortality ratios for respiratory pneumonia 
and other infectious diseases were higher in prisoners than 
in the general population.100 The overall mortality advantage 
is counterintuitive, but prisoners with serious physical 
illnesses are more likely to receive an early release for 
compassionate reasons, might be at a lower risk of 
committing crimes, or be granted either a community 

sentence or a shorter prison sentence than their healthy 
peers.100,102 Incarceration might also actually confer a health 
benefi t to prisoners by decreasing behavioural and social 
risk factors—eg, drug use, violence, and prostitution—or 
by provision of better access to health care than in the 
community. A French study reported that mortality rates 
decreased with increased duration of incarceration.102 The 
extent to which this fi nding is attributable to the 
aforementioned selection biases or to a protective eff ect of 
prisons, or some combination of both, is not clear.

On leaving prison 
Results from studies in Europe, Australia, and the USA 
have shown that inmates have a high mortality after their 
release from prison.93,103,104 Male prisoners leaving 
Washington state prisons were 29 times more likely to 
die from all causes in the fi rst week after release than the 
age, gender, and race adjusted general population, 
whereas female prisoners were 69 times more likely to 
die.93 The transition back to the community from prison 
is a stressful period, as released prisoners attempt to 
secure housing and employment, to re-establish 
connections with family, and in many cases to cope with 
substance use and mental health disorders. During this 
transitional period, they are especially likely to engage in 
high-risk sexual activities and illicit substance use.93 Most 
deaths of released prisoners are from non-natural causes, 
particularly homicide, suicide, and drug overdose.90,93,103 In 
the study of Washington state prisons, ex-prisoners were 
13 times more likely to die from any cause during the fi rst 
2 weeks after release, and 129 times more likely to die 
from drug overdose than their general population 
counterparts. The high risk of drug overdose might be a 
result of relative abstinence during incarceration, leading 
to diminished physiological tolerance to drugs.93 Little 
information exists on the extent to which demographic 
and imprisonment characteristics predict mortality after 
release from prison. However, results from a study of 
Australian former prisoners showed that history of violent 
criminal off ence, multiple incarcerations, and psychiatric 
hospital admission during incarceration were associated 
with an increased risk of all-cause mortality after release 
from prison.104 High suicide rates have also been reported: 
1 year after release the standardised mortality ratio was 
estimated to be 36 in women and 8 in men in England 
and Wales.105 Clinical factors independently predictive of 
suicide include a history of alcohol misuse or self-harm, 
and any psychiatric diagnosis.106

The risk of death by some natural causes is also  
slightly increased after release from prison, particularly 
from cardiovascular disease, liver disease, cancer, and 
HIV.90,93,103 The risk is lower for black Americans than for 
white Americans. Black men aged 50 years and older 
released from prison have lower death rates than do age-
matched black men who have not been in prison.103 
Although these mortality excesses probably indicate the 
underlying social and behavioural risk profi le of prison 

Figure 2: Self-reported chronic medical disorders in prison
Data for Australia were for 914 men and women prisoners and age-adjusted.77 England and Wales, 992 men 
prisoners.78 Ireland, 718 men prisoners.79 USA, 14 499 men and women state prisoners, age-adjusted.26
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populations, many prisoners have diffi  culty accessing 
medical care after release.107

Special populations 
Older adults 
In this section, the term older adults mostly refers to people 
aged 55 years and older, although some studies, particularly 
those from the UK, have used 60 years as the age threshold. 
The number of older men in prison has greatly increased 
in many developed countries. In the USA, for example, 
about 74 000 men and 3700 women aged 55 years or older 
were being held in prisons at the end of 2008.108 This trend 
has been attributed to various factors such as the imposition 
of longer sentences, more restrictive parole policies, and an 
increasing number of ageing adults committing serious 
crimes.109 Information about the health status of older 
prisoners suggests that these individuals have much 
higher rates of major illnesses and functional impairments 
than do either younger prisoners or older community-
based dwellers.82,110 Alcohol misuse,111 underdiagnosed 
depression,112 and liver diseases84 are particular problems, 
and quality of life seems to be adversely aff ected by unmet 
social and emotional needs.113 Unmet treatment needs are 
high, particularly for psychiatric disorders.114 Female 
prisoners aged 55 years and older self report higher rates of 
hypertension, respiratory disease, and arthritis than do 
women older than 65 years in the general population.115 
Thus, older prisoners use a disproportionate amount of 
health-care services, and data from several sources suggest 
that the US prison system spends an average of $70 000 
yearly per older prisoner, two to three times more than that 
for a younger prisoner.109

Juveniles 
Adolescents younger than 19 years constitute nearly 5% of 
all those detained in custody in developed countries, 
including about 100 000 individuals in the USA;108 they are 
usually detained in separate closed facilities or prisons. By 
comparison with their non-incarcerated peers, juvenile 
prisoners are more likely to have smoked, used alcohol or 
illegal drugs, engaged in high-risk sexual behaviours 
with multiple partners, and experienced violence.116 
Consequently, they are at higher risk of sexually 
transmitted diseases (at rates two-to-ten times higher than 
non-incarcerated peers), trauma and injury, premature 
pregnancy, respiratory disease, and oral health issues.116 
A synthesis of prevalence studies in 17 000 boys and girls 
aged 10–19 years showed that rates of psychosis and 
conduct disorder were at least ten times higher in those in 
custody than in age-matched community comparisons, 
and rates of depression and attention-defi cit hyperactivity 
disorder at least two times higher.117 These results add 
support to recommendations that young people should 
be screened for mental disorder and suicide risk on 
entering custody.118 Rates of depression were estimated to 
be 29% for girls in detention, around three times those 
for incarcerated boys and at least two times higher than 

for adult women in prison.119 Research on the determinants 
and outcomes of physical and psychiatric disease in 
juvenile populations is pressing.

Pregnant women 
More than half a million women are incarcerated in 
penal institutions throughout the world, representing 
2–9% of the total prison population; the proportion of 
women prisoners has been increasing steadily in many 
countries.1 Most imprisoned women are of childbearing 
age.120 In the USA, about 6% of the female prison 
population are pregnant at the time of their incarceration.121 
Compared with similar women in the general population, 
pregnant prisoners are more likely to have many risk 
factors associated with poor perinatal outcomes and less 
likely to receive adequate prenatal care.120 Concern has 
also been raised about the adequacy of prenatal services 
available in prisons.122 Despite this poor quality of 
services, and although pregnant prisoners have a higher 
risk of a premature delivery or having a low birthweight 
baby than do population controls, these prisoners seem 
to be less likely to have a stillbirth or low birthweight 
baby than similarly disadvantaged controls, which could 
be attributable to protection from abusive partners, the 
provision of shelter and nutritious meals, restricted 
access to alcohol and illicit drugs, and improved access to 
prenatal care.123 Nevertheless, outcomes in the long term 
for these children are poor, and children of prisoners are 
twice as likely to have antisocial outcomes and mental 
health issues than are their peers without imprisoned 
parents, although causal mechanisms are unclear.119 
Additional research on pregnancy outcomes for 
imprisoned women is needed, particularly in low-income 
and middle-income countries.

Ethnic minorities 
Minority groups have diff erent patterns of morbidity 
and mortality. High rates of chronic mental illness are 
noted in some minority groups. Aboriginal Australian 
female prisoners are more likely to misuse alcohol and 
to have aff ective disorders than are non-aboriginal 
female prisoners, although men do not diff er.124,125 Results 
from a study of the Texas prison system showed that 
African Americans had higher age-standardised rates of 
hypertension and asthma than did white people 
(including Hispanic people). Moreover, they had higher 
rates of diabetes than did non-Hispanic white inmates.126 
However, such disparities seem to portray disease 
patterns of the general population. In fact, by comparison 
with the US general population, African American 
inmates in the Texas prison system had lower age-
standardised rates of all the aforementioned diseases.126 
However, rates of suicide in custody are lower in black 
and ethnic minority groups compared with white 
prisoners in many countries.89 In the USA, suicide in 
Hispanic inmates is less common than in non-Hispanic 
white prisoners in local jails but not in state prisons.91
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Medical services 
As a result of burgeoning prison populations and an 
increasing number of disease epidemics, prison health-
care services have become increasingly complex. According 
to WHO recommendations, national and regional 
governments should provide prisoners with the best 
possible health care free of charge, even in times of 
substantial economic diffi  culty.127 The UN Basic Principles 
for the Treatment of Prisoners128 states that prisoners “shall 
have access to the health services available in the country 
without discrimination on the grounds of their legal 
situation”.128 The quality, comprehensiveness, and 
organisational infrastructure of health-care delivery within 
prisons vary substantially by region.

Many countries have created links between prison health 
and public health services. In Norway, France, and the UK, 
for example, the delivery of prison health care has been 
placed under the authority of the national public health 
department. The Committee of Ministers of the Council of 
Europe has urged for prison health to be integrated into 
and compatible with national health policy, stating that 
such integration is in the best interests of the population 
at large, particularly for policies relating to infectious 
diseases.129

In the USA—where prison health care is overseen by 
both national and regional governments—various health-
care delivery models have been used. These models range 
from health-care services being entirely run by prison staff  
to those in which contractual relations are established with 
outside health-care providers. In a few US prison systems, 
academic medical centres have had an important role in 
health-care delivery with evidence of improved outcomes.130 
In Europe, mental health care is under the administrative 
responsibility of the national health system in fi ve of 
24 countries (Cyprus, England and Wales, France, Iceland, 
and Norway).131 Although whether this form of health-care 
delivery favours mental health outcomes is not known, 
very few countries provide systematic data on the 
eff ectiveness of prison mental health care.

Poor integration between prison and public health 
systems results in poor continuity of care for individuals 
transitioning to community-based health care after release 
from prison.132 Such fragmentation of care aff ects prisoners 
with various disorders, such as HIV, mental illness, 
diabetes, and asthma, and can result in delayed treatment 
and costly use of health care.133

Improvement of prison medical services 
Prison medical services need improvement. First, greater 
health-care resources should be targeted at prisons since 
they provide a rare public health opportunity to screen and 
treat a young, marginalised, and diseased group.134,135 
Second, where public health systems are adequately 
resourced, the administrative responsibility for health in 
prisons should be handed over to public health systems 
because the values of the criminal justice system, which 
prioritise security, are unlikely to suffi  ciently overlap with 

health values. Third, screening for physical and mental 
illness in prisoners seems to be worthwhile and should be 
done by trained individuals. Screening for mental illness 
should use a standardised instrument, incorporate 
identifi cation of suicide risk, and lead to referral to mental 
health professionals in screen-positive individuals. Fourth, 
yearly statistics on prison suicides, undetermined deaths, 
and infectious disease rates (particularly for tuberculosis, 
HIV, and hepatitis C) should be publicly available. National 
suicide prevention strategies should include prison suicide. 
Fifth, several national prison-specifi c policies and guidelines 
should be developed. Minimum standards and goals for 
improvement in relation to the health care of incarcerated 
women (including pregnancy), older adult prisoners, and 
juveniles in detention should be developed. Treatment 
guidelines for prisoners with psychosis (including 
thresholds and recommended waiting times for transfer to 
hospital), infectious diseases, and chronic medical disorders 
(particularly diabetes and hypertension) should be outlined. 
Policies should be developed to eliminate unhealthy living 
conditions in prisons, with particular emphasis on 
reduction of overcrowding, rape and other violence, poor 
sanitation, unsafe sexual practices, and other activities that 
spread infection such as intravenous drug use and tattooing. 
Sixth, prisons should provide discharge-planning pro-
grammes that allow linkage to community-based health 
systems among released prisoners. Continuum of 
treatment between prisons and the community should be 
ensured to improve eff ective treatments for mental health, 
addiction, and infectious diseases. Seventh, prisons should 
become more research-friendly environments. Whereas 
protection of prisoners from abusive and coercive research 
practices is important, prisoners have been systematically 
excluded from important clinical studies.136 Finally, the 
medical profession should take the lead in reforming 
prison health care, even if this reform means refusing to 
send prisoners who are in hospital back to prison, where 
they will suff er inhuman and degrading treatment.5 Where 
the dual ethical obligations of health professionals are in 
confl ict—towards the patients and to wider society—
solutions that seek justice should be sought in consultation 
with national medical associations, non-governmental 
agencies, or both.137

Conclusion 
From a public health viewpoint, the disproportionate 
burden of physical and psychiatric disease in prisoners 
presents both a challenge and an opportunity. In many 
countries throughout the world, prisons are an important 
venue of contact with millions of individuals who are out of 
the reach of conventional community-based health systems. 
For these individuals, prison provides an opportunity for 
diagnosis, disease management education, counselling, 
and treatment that they would not receive in the general 
community. Most prisoners return to their communities 
with their physical and psychiatric morbidity occasionally 
untreated and sometimes worsened. These prisoners act as 
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reservoirs of infection and chronic disease, increasing the 
public health burden of poor communities. Psychiatric 
morbidity leads to high suicide rates, both in custody and 
after release, and contributes to repeat off ending. More 
than one in three off enders, whether given custodial or 
community sentences, are reconvicted within 2 years for a 
violent crime.138,139 Counteracting this cycle of reoff ending 
would benefi t from more research into alternative sentences 
than prison, treatment, and services for mentally ill 
prisoners.140 Tackling the mental and physical illnesses of 
prisoners will improve public health.

Contributors
Both authors contributed equally to the Review.

Confl icts of interest
We declare that we have no confl icts of interest.

Acknowledgments
SF is supported by a HEFCE Clinical Senior Lectureship award. We are 

grateful to Clare Stockdale for preparation of fi gures on prisoner 

numbers and rates; to Sophia Anwar, Gwen Baillargeon, and 

Simon Wilson for helpful comments on previous drafts; and to 

Leonard Pechacek for editorial assistance.  

References
1 Walmsley R. World prison population list, 8th edn. London: King’s 

College London International Centre for Prison Studies, 2009.

2 Walmsley R. World prison population list, 2d edn. London: Home 
Offi  ce Research, Development and Statistics Directorate, 2000.

3 Walmsley R. World prison population list, 1st edn. London: Home 
Offi  ce Research, Development and Statistics Directorate, 1999.

4 The Lancet. Shackled, shameful, and shoddy. Lancet 1988; 332: 1402–04.

5 The Lancet. Health care for prisoners: implications of 
“Kalk’s refusal”. Lancet 1991; 337: 647–48.

6 The Lancet. Execution of prisoners with mental illnesses in Japan. 
Lancet 2009; 374: 852.

7 Wallace C, Mullen P, Burgess P, et al. Serious criminal off ending 
and mental disorder: case linkage study. Br J Psychiatry 1998; 
172: 477–84.

8 Fazel S, Gulati G, Linsell L, Geddes JR, Grann M. Schizophrenia 
and violence: systematic review and meta-analysis. PLoS Med 2009; 
6: e1000120.

9 Fazel S, Yu R. Psychotic disorders and repeat off ending: systematic 
review and meta-analysis. Schizophr Bull 2009; published 
online Dec 3. DOI:10.1093/schbul/sbp135.

10 Glueck B. A study of 608 admissions to Sing Sing prison. 
Ment Hyg 1918; 2: 85–151.

11 Fazel S, Danesh J. Serious mental disorder in 23 000 prisoners: 
a systematic review of 62 surveys. Lancet 2002; 359: 545–50.

12 Fazel S, Bains P, Doll H. Substance abuse and dependence in 
prisoners: a systematic review. Addiction 2006; 101: 181–91.

13 Goff  A, Rose S, Purves D. Does PTSD occur in sentenced prison 
populations? A systematic literature review. Crim Behav Ment Health 
2007; 17: 152–62.

14 Driessen M, Schroeder T, Widmann B, von Schonfeld C, 
Schneider F. Childhood trauma, psychiatric disorders, and criminal 
behavior in prisoners in Germany: a comparative study in 
incarcerated women and men. J Clin Psychiatry 2006; 67: 1486–92.

15 Binswanger IA, Merrill JO, Krueger PM, White MC, Booth RE, 
Elmore JG. Gender diff erences in chronic medical, psychiatric, and 
substance-dependence disorders among jail inmates. 
Am J Public Health 2010; 100: 476–82.

16 Fazel S, Xenitidis K, Powell J. The prevalence of intellectual 
disabilities among 12,000 prisoners—a systematic review. 
Int J Law Psychiatry 2008; 31: 369–73.

17 Butler T, Andrews G, Allnutt S, Sakashita C, Smith NE, Basson J. 
Mental disorders in Australian prisoners: a comparison with a 
community sample. Aust NZ J Psychiatry 2006; 40: 272–76.

18 Jenkins R, Bhugra D, Meltzer H, et al. Psychiatric and social 
aspects of suicidal behaviour in prisons. Psychol Med 2005; 
35: 257–69.

19 Arrigo BA, Bullock JL. The psychological eff ects of solitary 
confi nement on prisoners in supermax units: reviewing what we 
know and recommending what should change. 
Int J Off ender Ther Comp Criminol 2008; 52: 622–40.

20 Priebe S, Frottier P, Gaddini A, et al. Mental health care institutions in 
nine European countries, 2002 to 2006. Psychiatr Serv 2008; 59: 570–73.

21 Shaw J, Creed F, Price J, Huxley P, Tomenson B. Prevalence and 
detection of serious psychiatric disorder in defendants attending 
court. Lancet 1999; 353: 1053–56.

22 Fazel S, Khosla V, Doll H, Geddes J. The prevalence of mental 
disorders among the homeless in Western countries: systematic 
review and meta-regression analysis. PLoS Med 2008; 5: e225.

23 Reed J. Mental health care in prisons. Br J Psychiatry 2003; 
182: 287–88.

24 Cornford C, Sibbald B, Baer L, et al. A survey of the delivery of 
health care in prisons in relation to chronic diseases. Manchester: 
Prison Health Research Network, Primary Care, 2007. http://www.
ohrn.nhs.uk/resource/Research/PCDemo1Rep.pdf (accessed 
Feb 8, 2010).

25 Cornford CS, Mason J, Buchanan K, et al. A survey of primary and 
specialised health care provision to prisons in England and Wales. 
Prim Health Care Res Dev 2008; 9: 126–35.

26 Wilper AP, Woolhandler S, Boyd JW, et al. The health and health 
care of US prisoners: results of a nationwide survey. 
Am J Public Health 2009; 99: 666–72.

27 Scheyett A, Vaughn J, Taylor M. Screening and access to services for 
individuals with serious mental illnesses in jails. 
Community Ment Health J 2009; 45: 439–46.

28 Assadi SM, Noroozian M, Pakravannejad M, et al. Psychiatric 
morbidity among sentenced prisoners: prevalence study in Iran. 
Br J Psychiatry 2006; 188: 159–64.

29 Huang G, Zhang Y, Momartin S, Cao Y, Zhao L. Prevalence and 
characteristics of trauma and posttraumatic stress disorder in 
female prisoners in China. Compr Psychiatry 2006; 47: 20–29.

30 Banerjee A, Sengupta A, Ray T. Persons with major psychiatric illness 
in prisons—a three year study. J Indian Med Assoc 2009; 107: 14–16.

31 Perry A, Coulton S, Glanville J, et al. Interventions for drug-using 
off enders in the courts, secure establishments and the community. 
Cochrane Database Syst Rev 2006; 3: CD005193.

32 Stallwitz A, Stover H. The impact of substitution treatment in 
prisons—a literature review. Int J Drug Policy 2007; 18: 464–74.

33 Kothari G, Marsden J, Strang J. Opportunities and obstacles for 
eff ective treatment of drug misusers in the criminal justice system 
in England and Wales. Br J Criminol 2002; 42: 412–32.

34 Kinlock TW, Gordon MS, Schwartz RP, Fitzgerald TT, O’Grady KE. A 
randomized clinical trial of methadone maintenance for prisoners: 
results at 12 months postrelease. J Subst Abuse Treat 2009; 37: 277–85.

35 Wormser GP, Krupp LB, Hanrahan JP, Gavis G, Spira TJ, 
Cunningham-Rundles S. Acquired immunodefi ciency syndrome in 
male prisoners. New insights into an emerging syndrome. 
Ann Intern Med 1983; 98: 297–303.

36 Dolan K, Kite B, Black E, Aceijas C, Stimson GV, for the Reference 
Group on HIV/AIDS Prevention and Care among Injecting Drug 
Users in Developing and Transitional Countries. HIV in prison in low-
income and middle-income countries. Lancet Infect Dis 2007; 7: 32–41.

37 UNAIDS. AIDS epidemic update: December 2009. Geneva: Joint 
United Nations Programme on HIV/AIDS, 2009.

38 Bureau of Justice Statistics. Publications & products: HIV in 
prisons and jails. http://bjs.ojp.usdoj.gov/index.cfm?ty=pbse&sid=7 
(accessed Jan 29, 2010).

39 Babudieri S, Longo B, Sarmati L, et al. Correlates of HIV, HBV, and 
HCV infections in a prison inmate population: results from a 
multicentre study in Italy. J Med Virol 2005; 76: 311–17.

40 Christensen PB, Krarup HB, Niesters HG, Norder H, Georgsen J. 
Prevalence and incidence of bloodborne viral infections among 
Danish prisoners. Eur J Epidemiol 2000; 16: 1043–49.

41 Maruschak LM. HIV in prisons, 2007–08. Bureau of Justice 
Statistics Bulletin. December 2009. http://bjs.ojp.usdoj.gov/index.
cfm?ty=pbdetail&iid=1747 (accessed Dec 13, 2009).

42 Spaulding AC, Seals RM, Page MJ, Brzozowski AK, Rhodes W, 
Hammett TM. HIV/AIDS among inmates of and releasees from US 
correctional facilities, 2006: declining share of epidemic but 
persistent public health opportunity. PLoS One 2009; 4: e7558.



Review

964 www.thelancet.com   Vol 377   March 12, 2011

43 Hunt DR, Saab S. Viral hepatitis in incarcerated adults: a medical 
and public health concern. Am J Gastroenterol 2009; 104: 1024–31.

44 Weinbaum CM, Sabin KM, Santibanez SS. Hepatitis B, hepatitis C, 
and HIV in correctional populations: a review of epidemiology and 
prevention. AIDS 2005; 19 (suppl 3): S41–46.

45 Butler T, Boonwaat L, Hailstone S, et al. The 2004 Australian prison 
entrants’ blood-borne virus and risk behaviour survey. 
Aust N Z J Public Health 2007; 31: 44–50.

46 Catalan-Soares BC, Almeida RT, Carneiro-Proietti AB. Prevalence of 
HIV-1/2, HTLV-I/II, hepatitis B virus (HBV), hepatitis C virus 
(HCV), Treponema pallidum and Trypanosoma cruzi among prison 
inmates at Manhuaçu, Minas Gerais State, Brazil. 
Rev Soc Bras Med Trop 2000; 33: 27–30.

47 Rotily M, Vernay-Vaisse C, Bourlière M, Galinier-Pujol A, 
Rousseau S, Obadia Y. HBV and HIV screening, and hepatitis B 
immunization programme in the prison of Marseille, France. 
Int J STD AIDS 1997; 8: 753–9.

48 Adjei AA, Armah HB, Gbagbo F, et al. Correlates of HIV, HBV, 
HCV and syphilis infections among prison inmates and offi  cers in 
Ghana: a national multicenter study. BMC Infect Dis 2008; 8: 33.

49 Singh S, Prasad R, Mohanty A. High prevalence of sexually 
transmitted and blood-borne infections amongst the inmates of a 
district jail in Northern India. Int J STD AIDS 1999; 10: 475–78.

50 Adoga MP, Banwat EB, Forbi JC, et al. Human 
immunonodefi ciency virus, hepatitis B virus and hepatitis C 
virus: sero-prevalence, co-infection and risk factors among prison 
inmates in Nasarawa State, Nigeria. J Infect Dev Ctries 2009; 
3: 539–47.

51 Passadouro R. Prevalence infections and risk factors due to HIV, 
Hepatitis B and C in a prison establishment in Leiria. Acta Med Port 
2004; 17: 381–84.

52 Harzke AJ, Goodman KJ, Mullen PD, Baillargeon J. Heterogeneity 
in hepatitis B virus (HBV) seroprevalence estimates from U.S. adult 
incarcerated populations. Ann Epidemiol 2009; 19: 647–50.

53 Vescio MF, Longo B, Babudieri S, et al. Correlates of hepatitis C 
virus seropositivity in prison inmates: a meta-analysis. 
J Epidemiol Community Health 2008; 62: 305–13.

54 Macalino GE, Vlahov D, Sanford-Colby S, et al. Prevalence and 
incidence of HIV, hepatitis B virus, and hepatitis C virus infections 
among males in Rhode Island prisons. Am J Public Health 2004; 
94: 1218–23.

55 Fox RK, Currie SL, Evans J, et al. Hepatitis C virus infection among 
prisoners in the California state correctional system. Clin Infect Dis 
2005; 41: 177–86.

56 Poulin C, Alary M, Lambert G, et al. Prevalence of HIV and 
hepatitis C virus infections among inmates of Quebec provincial 
prisons. CMAJ 2007; 177: 252–56.

57 Jürgens R, Ball A, Verster A. Interventions to reduce HIV 
transmission related to injecting drug use in prison. 
Lancet Infect Dis 2009; 9: 57–66.

58 Jafa K, McElroy P, Fitzpatrick L, et al. HIV transmission in a state 
prison system, 1988–2005. PLoS One 2009; 4: e5416.

59 Hammett TM. HIV/AIDS and other infectious diseases among 
correctional inmates: transmission, burden, and an appropriate 
response. Am J Public Health 2006; 96: 974–78.

60 Larney S. Does opioid substitution treatment in prisons reduce 
injecting-related HIV risk behaviours? A systematic review. 
Addiction 2010; 105: 216–23.

61 Coninx R, Maher D, Reyes H, Grzemska M. Tuberculosis in prisons 
in countries with high prevalence. BMJ 2000; 320: 440–42.

62 Dara M, Grzemska M, Kimerling ME, Reyes H, Zagorskiy A. 
Guidelines for control of tuberculosis in prisons. Tuberculosis 
Coalition for Technical Assistance, International Committee of the 
Red Cross, 2009.

63 Aerts A, Hauer B, Wanlin M, Veen J. Tuberculosis and tuberculosis 
control in European prisons. Int J Tuberc Lung Dis 2006; 
10: 1215–23.

64 Aerts A, Habouzit M, Mschiladze L, et al. Pulmonary tuberculosis 
in prisons of the ex-USSR state Georgia: results of a nation-wide 
prevalence survey among sentenced inmates. Int J Tuberc Lung Dis 
2000; 4: 1104–10.

65 Habeenzu C, Mitarai S, Lubasi D, et al. Tuberculosis and multidrug 
resistance in Zambian prisons, 2000–2001. Int J Tuberc Lung Dis 
2007; 11: 1216–20.

66 Lobacheva T, Sazhin V, Vdovichenko E, Giesecke J. Pulmonary 
tuberculosis in two remand prisons (SIZOs) in St Petersburg, 
Russia. Euro Surveill 2005; 10: 93–96.

67 Abrahão RM, Nogueira PA, Malucelli MI. Tuberculosis in county 
jail prisoners in the western sector of the city of São Paulo, Brazil. 
Int J Tuberc Lung Dis 2006; 10: 203–08.

68 Assefzadeh M, Barghi RG, Shahidi ShS. Tuberculosis case–fi nding 
and treatment in the central prison of Qazvin province, Islamic 
Republic of Iran. East Mediterr Health J 2009; 15: 258–63.

69 Rao NA. Prevalence of pulmonary tuberculosis in Karachi central 
prison. J Pak Med Assoc 2004; 54: 413–5.

70 Jittimanee SX, Ngamtrairai N, White MC, Jittimanee S. 
A prevalence survey for smear-positive tuberculosis in Thai prisons. 
Int J Tuberc Lung Dis 2007; 11: 556–61.

71 MacNeil JR, Lobato MN, Moore M. An unanswered health disparity: 
tuberculosis among correctional inmates, 1993 through 2003. 
Am J Public Health 2005; 95: 1800–05.

72 Bone A, Aerts A, Grzemska M, et al. Tuberculosis control in prisons. 
A manual for programme managers. Geneva: World Health 
Organization, International Committee of the Red Cross, 2000.

73 McLaughlin SI, Spradling P, Drociuk D, Ridzon R, Pozsik CJ, 
Onorato I. Extensive transmission of Mycobacterium tuberculosis 
among congregated, HIV-infected prison inmates in South 
Carolina, United States. Int J Tuberc Lung Dis 2003; 7: 665–72.

74 Sosa LE, Lobato MN, Condren T, Williams MN, Hadler JL. Outbreak 
of tuberculosis in a correctional facility: consequences of missed 
opportunities. Int J Tuberc Lung Dis 2008; 12: 689–91.

75 Bur S, Golub JE, Armstrong JA, et al. Evaluation of an extensive 
tuberculosis contact investigation in an urban community and jail. 
Int J Tuberc Lung Dis 2003; 7 (12 suppl 3): S417–23.

76 Fazel S, Vassos E, Danesh J. Prevalence of epilepsy in prisoners: 
systematic review. BMJ 2002; 324: 1495.

77 Butler T, Kariminia A, Levy M, Murphy M. The self-reported health 
status of prisoners in New South Wales. Aust N Z J Public Health 
2004; 28: 344–50.

78 Bridgwood A, Malbon G. Survey of the physical health of prisoners. 
London: HM Stationary Offi  ce, 1995.

79 Hannon F, Kelleher C, Friel S. General healthcare study of the Irish 
population. Dublin: Centre for Health Promotion Studies, 
Department of Health Promotion, NUI Galway, 2000.

80 Feron JM, Paulus D, Tonglet R, Lorant V, Pestiaux D. Substantial 
use of primary health care by prisoners: epidemiological 
description and possible explanations. J Epidemiol Community 
Health 2005; 59: 651–55.

81 Maruschak LM. Medical problems of jail inmates. Bureau of Justice 
Statistics Special Report. November 2006. http://bjs.ojp.usdoj.gov/
index.cfm?ty=pbdetail&iid=786 (accessed Jan 25, 2010).

82 Baillargeon J, Black SA, Pulvino J, Dunn K. The disease profi le of 
Texas prison inmates. Ann Epidemiol 2000; 10: 74–80.

83 Horner MJ, Ries LAG, Krapcho M, et al, eds. SEER Cancer Statistics 
Review, 1975-2006, based on November 2008 SEER data 
submission, posted to the SEER web site, 2009. Bethesda, MD: 
National Cancer Institute. http://seer.cancer.gov/csr/1975_2006/
index.html (accessed Feb 15, 2010).

84 Baillargeon J, Snyder N, Soloway RD, et al. Hepatocellular 
carcinoma prevalence and mortality in a male state prison 
population. Public Health Rep 2009; 124: 120–26.

85 Mathew P, Elting L, Cooksley C, Lin J. Cancer in an incarcerated 
population. Cancer 2005; 104: 2197–204.

86 National suicide prevention strategy for England. London: 
Department of Health, HM Stationary Offi  ce, 2002.

87 National strategy for suicide prevention: goals and objectives for 
action. Rockville, MD: US Department of Health and Human 
Services, 2001.

88 Fazel S, Grann M, Kling B, Hawton K. Prison suicide in 
12 countries: an ecological study of 861 suicides during 2003–2007. 
Soc Psychiatry Psychiatr Epidemiol 2010; DOI:10.1007/s00127-010-
0184-4.

89 Fazel S, Cartwright J, Normal-Nott A, Hawton K. Suicide in prisoners: 
a systematic review of risk factors. J Clin Psychiatry 2008; 69: 1721–31.

90 Kariminia A, Butler TG, Corben SP, et al. Extreme cause-specifi c 
mortality in a cohort of adult prisoners—1988 to 2002: 
a data-linkage study. Int J Epidemiol 2007; 36: 310–16.



Review

www.thelancet.com   Vol 377   March 12, 2011 965

91 Mumola CJ. Suicide and homicide in state prisons and local jails. 
Bureau of Justice Statistics Special Report. August 2005. http://
bjs.ojp.usdoj.gov/index.cfm?ty=pbdetail&iid=1126 (accessed 
June 4, 2010).

92 Fazel S, Benning R. Suicides in female prisoners in England and 
Wales, 1978–2004. Br J Psychiatry 2009; 194: 183–84.

93 Binswanger IA, Stern MF, Deyo RA, et al. Release from 
prison—a high risk of death for former inmates. N Engl J Med 2007; 
356: 157–65.

94 Fazel S, Benning R, Danesh J. Suicides in male prisoners in 
England and Wales, 1978–2003. Lancet 2005; 366: 1301–02.

95 Michel L, Carrieri MP, Wodak A. Harm reduction and equity of 
access to care for French prisoners: a review. Harm Reduct J 2008; 
5: 17.

96 Fruehwald S, Frottier P. Suicide in prison. Lancet 2005; 
366: 1242–44.

97 Bird SM. Changes in male suicides in Scottish prisons: 10-year 
study. Br J Psychiatry 2008; 192: 446–49.

98 Baillargeon J, Penn JV, Thomas CR, Temple JR, Baillargeon G, 
Murray OJ. Psychiatric disorders and suicide in the nation’s largest 
state prison system. J Am Acad Psychiatry Law 2009; 37: 188–93.

99 Rivlin A, Hawton K, Marzano L, Fazel S. Psychiatric disorders in 
male prisoners who made near-lethal suicide attempts: case-control 
study. Br J Psychiatry 2010; 197: 313–19.

100 Fazel S, Benning R. Natural deaths in male prisoners: a 20-year 
mortality study. Eur J Public Health 2006; 36: 441–44.

101 Mumola CJ. Medical causes of death in state prisons, 2001–2004. 
Bureau of Justice Statistics Data Brief. January 2007. http://bjs.ojp.
usdoj.gov/index.cfm?ty=pbdetail&iid=776 (accessed Jan 27, 2010).

102 Clavel F, Benhamou S, Flamant R. Decreased mortality among 
male prisoners. Lancet 1987; 330: 1012–14.

103 Rosen DL, Schoenbach VJ, Wohl DA. All-cause and cause-specifi c 
mortality among men released from state prison, 1980–2005. 
Am J Public Health 2008; 98: 2278–84.

104 Kariminia A, Law MG, Butler TG, et al. Factors associated with 
mortality in a cohort of Australian prisoners. Eur J Epidemiol 2007; 
22: 417–28.

105 Pratt D, Piper M, Appleby L, Webb R, Shaw J. Suicide in recently 
released prisoners: a population-based cohort study. Lancet 2006; 
368: 119–23.

106 Pratt D, Appleby L, Piper M, Webb R, Shaw J. Suicide in recently 
released prisoners: a case-control study. Psychol Med 2010; 40: 827–35.

107 Baillargeon J, Giordano TP, Rich JD, et al. Accessing antiretroviral 
medication following release from prison. JAMA 2009; 301: 848–57.

108 Sabol WJ, West HC, Cooper M. Prisoners in 2008. Bureau of Justice 
Statistics Bulletin. December 2009. http://bjs.ojp.usdoj.gov/index.
cfm?ty=pbdetail&iid=1763 (accessed Jan 28, 2010).

109 Williams B, Abraldes R. Growing older: challenges of prison and 
reentry for the aging population. In: Greifi nger RB, ed. Public 
health behind bars: from prisons to communities. New York: 
Springer, 2007: 56–72.

110 Fazel S, O’Donnell I, Hope T, Piper M, Jacoby R. Health of elderly 
male prisoners: worse than younger prisoners, worse than the 
general population. Age Ageing 2001; 30: 403–07.

111 Arndt S, Turvey C, Flaum M. Older off enders, substance abuse, and 
treatment. Am J Geriatr Psychiatry 2002; 10: 733–39.

112 Fazel S, Hope T, O’Donnell I, Jacoby R. Hidden psychiatric 
morbidity in elderly prisoners. Br J Psychiatry 2001; 179: 535–39.

113 Crawley E. Institutional thoughtlessness in prisons and its impacts 
on the day-to-day prison lives of elderly men. J Contemp Crim Justice 
2005; 21: 350–63.

114 Fazel S, Hope T, O’Donnell I, Jacoby R. Unmet treatment needs of 
older prisoners: a primary care survey. Age Ageing 2004; 33: 396–98.

115 Williams B, Lindquist K, Sudore R, Strupp H, Willmott D, Walter L. 
Being old and doing time: functional impairment and adverse 
experiences of geriatric female prisoners. J Am Geriatr Soc 2006; 
54: 702–07.

116 Golzari M, Hunt SJ, Anoshiravani A. The health status of youth in 
juvenile detention facilities. J Adolesc Health 2006; 38: 776–82.

117 Fazel S, Doll H, Langstrom N. Mental disorders among adolescents 
in juvenile detention and correctional facilities: a systematic review 
and metaregression analysis of 25 surveys. 
J Am Acad Child Adoles Psychiatry 2008; 47: 1010–19.

118 American Academy of Child and Adolescent Psychiatry. Practice 
parameter for the assessment and treatment of youth in juvenile 
detention and correction facilities. J Am Acad Child Adoles Psychiatry 
2005; 44: 1085–98.

119 Murray J, Farrington DP, Sekol I, Olsen RF. Eff ects of parental 
imprisonment on child antisocial behaviour and mental health: 
a systematic review. Campbell Syst Rev 2009; 4.

120 Knight M, Plugge E. The outcomes of pregnancy among 
imprisoned women: a systematic review. BJOG 2005; 112: 1467–74.

121 Snell TL, Morton DC. Women in prison. Bureau of Justice Statistics 
Special Report. March 1994. http://bjs.ojp.usdoj.gov/index.
cfm?ty=pbdetail&iid=569 (accessed Feb 8, 2010).

122 Siefert K, Pimlott S. Improving pregnancy outcome during 
imprisonment: a model residential care program. Soc Work 2001; 
46: 125–34.

123 Knight M, Plugge E. Risk factors for adverse perinatal outcomes in 
imprisoned pregnant women: a systematic review. 
BMC Public Health 2005; 5: 111.

124 Heff ernan E, Andersen K, Kinner S. The insidious problem inside: 
mental health problems of Aboriginal and Torres Strait Islander 
People in custody. Australas Psychiatry 2009; 17 (suppl 1): S41–46.

125 Butler T, Allnutt S, Kariminia A, Cain D. Mental health status of 
Aboriginal and non-Aboriginal Australian prisoners. 
Aust NZ J Psychiatry 2007; 41: 429–35.

126 Harzke AJ, Baillargeon JG, Pruitt SL, Pulvino JS, Paar DP, 
Kelley MF. Prevalence of chronic medical conditions among 
inmates in the Texas prison system. J Urban Health 2010; 
87: 486–503.

127 Coyle A. A human rights approach to prison management: 
handbook for prison staff . London: International Centre for Prison 
Studies, 2009.

128 United Nations. Basic principles for the treatment of prisoners. 
Adopted and proclaimed by General Assembly resolution 45/111 of 
14 December 1990. http://www.un.org/documents/ga/res/45/
a45r111.htm (accessed Feb 19, 2010).

129 Committee of Ministers of the Council of Europe. Recommendation 
No. R (98) 7 of the Committee of Ministers to Member States 
concerning the ethical and organisational aspects of health care in 
prison (adopted by the Committee of Ministers on 8 April 1998). 
Strasbourg, Council of Europe, 1998.

130 Raimer BG, Stobo JD. Health care delivery in the Texas prison 
system: the role of academic medicine. JAMA 2004; 292: 485–89.

131 Dressing H, Salize HJ. Pathways to psychiatric care in European 
prison systems. Behav Sci Law 2009; 27: 801–10.

132 Baillargeon J, Binswanger IA, Penn JV, Williams BA, Murray OJ. 
Psychiatric disorders and repeat incarcerations: the revolving prison 
door. Am J Psychiatry 2009; 166: 103–09.

133 Binswanger IA, Wortzel HS. Treatment for individuals with 
HIV/AIDS following release from prison. JAMA 2009; 302: 147.

134 The Lancet. Health care for prisoners and young off enders. 
Lancet 2009; 373: 603.

135 Glaser J, Greifi nger R. Correctional health care: a public health 
opportunity. Ann Intern Med 1993; 118: 139–45.

136 Moser DJ, Arndt S, Kanz JE, et al. Coercion and informed consent 
in research involving prisoners. Compr Psychiatry 2004; 45: 1–9.

137 Offi  ce of the United Nations High Commissioner for Human 
Rights. Istanbul protocol: Manual on the eff ective investigation and 
documentation of torture and other cruel, inhuman or degrading 
treatment and punishment. Geneva: United Nations, 2004.

138 Langan PA, Lewin DJ. Recidivism of prisoners released in 1994. 
Bureau of Justice Statistics Special Report. June 2002. http://bjs.ojp.
usdoj.gov/index.cfm?ty=pbdetail&iid=1134 (accessed Feb 8, 2010).

139 Home Offi  ce. Probation statistics England and Wales 2002. 
London: Home Offi  ce Research, Development and Statistics 
Directorate, 2004.

140 The Lancet. “The feeble-minded criminal”—100 years on. Lancet 
2005; 365: 359–60.


	The health of prisoners
	Introduction
	Prevalence of mental disorders
	Infectious diseases
	HIV infection
	Hepatitis B and C
	Risk factors and transmission in prison
	Tuberculosis

	Non-infectious diseases and cancer
	Mortality
	During custody
	On leaving prison

	Special populations
	Older adults
	Juveniles
	Pregnant women
	Ethnic minorities

	Medical services
	Improvement of prison medical services
	Conclusion
	Acknowledgments
	References


