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Guy Skinner’s PhD Summary: Offending, Physical Health and Premature Mortality: 

Associations Derived from Longitudinal and Meta-Analytic Evidence 

 

Longitudinal investigations of associations between offending and health are rare. Studies 

which have investigated this relationship principally focus on mental health within samples of 

incarcerated offenders. Therefore, the physical health of offenders outside secure settings, 

henceforth ‘community offenders’, form an under-researched and potentially vulnerable group. 

 

To address the limited knowledge on the relationship between community offenders and health, 

this thesis utilised access to a unique prospective longitudinal study, The Cambridge Study in 

Delinquent Development (CSDD), and conducted two global systematic reviews and meta-

analyses. This aim of this thesis is to use these data sources to longitudinally, systematically, 

and meta-analytically investigate to what extent community offenders have poorer physical 

health across the life-course and die prematurely compared to non-offenders. 

 

Chapter 1 provides an introduction together with a comprehensive review of the current 

evidence and theorizations behind the health-crime relationship. This highlights the limitations 

and gaps in the literature to date and sets out how this thesis seeks to contribute to this debate. 

Within Chapter 2, the first central focus, in contrast to the conviction and risk factor analyses 

previously performed, is on temporary versus persistently antisocial persons, based on three 

offending trajectories (see: Moffitt, 1993; Jolliffe, Farrington, Piquero, McLeod, & Van de 

Weijer, 2017b): Life-Course-Persistent, Adolescence-Limited, and Late-Onset offenders. 

These three typologies constitute qualitatively distinct types of persons and their different 

offending pathways may bear differential risks for adult health. By using data from the CSDD, 

the new approach in this thesis investigates the longitudinal impact of criminal behaviour on 

physical health problems in self-reports and General Practitioner (GP) data by testing the 

following hypothesis: individuals who commit offences earlier in their lives and have 

prolonged criminal careers will suffer from greater physical health problems than individuals 

who have short criminal careers. These early onset individuals, it is further hypothesised, will 

also have greater odds of injury and hospitalization than Late-Onset offenders, who in turn will 

have greater odds than Non-offenders. 

 

These CSDD longitudinal analyses found that, when considering organic illnesses (respiratory 

tract, cardiovascular, musculoskeletal, skin, allergic, gastrointestinal and infectious illnesses) 
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and hospitalizations (the number of hospital visits), the impact of offending on health becomes 

more serious if offending persists beyond adolescence.  

 

The second focus of Chapter 2 was to conduct further analyses investigating the relationship 

between psychosocial risk factors at age 8-10, antisocial personality (ASP) at ages 18, 32 and 

48, and poor physical health (based on self-reports and GP records). These analyses found that 

high ASP scores at ages 18, 32 and 48 were related to a high prevalence of hospitalization. 

They also found that, according to GP records, high ASP scores at age 32 were related to poor 

physical health, and high ASP scores at age 48 were related to more mental illness and disabling 

medical conditions. These three CSDD analyses also highlight age-specific health implications 

related to the ages at which offenders begin and end their delinquent behaviour. Unfortunately, 

these findings could not be supplemented through a systematic review and meta-analysis, due 

to the paucity of existing studies. The worst consequence of poor physical health is premature 

mortality, so this element of the health-crime relationship was subsequently investigated in 

Chapter 3.  

 

In Chapter 3, a systematic review and meta-analysis sought to establish whether community 

offenders die prematurely compared to non-offender community and population comparison 

samples. Thirty-six studies met the inclusion criteria (N= 1,116,614). Premature mortality is a 

significant issue for non-incarcerated offenders in general (OR= 3.42), and for ex-prisoners in 

particular (OR= 4.51). Offenders were more likely to die from unnatural violent causes (OR= 

3.97) and natural causes (OR= 2.06) than non-offenders, with a meta-regression revealing that 

time at risk was not a significant factor (z= -0.01, p= 0.12). These results suggest that the rates 

of premature mortality previously found for offenders do not just reflect the impact of mental 

illness on these individuals, but rather that offending and its correlates may have a significant 

physiological impact on the body. Suicide was of particular interest when considering the 

causes of premature mortality in community offenders, one of the most prominent causes of 

death in offenders (Fazel, Benning, & Danesh, 2005) and males globally (WHO, 2018). A 

further systematic and review and meta-analysis was therefore conducted to investigate this 

significant element of the health-crime relationship.  

 

In Chapter 4, a second systematic review and meta-analysis sought to establish whether 

community offenders were more likely to commit suicide compared with community and 

general population comparison groups. Fifteen studies met the inclusion criteria (N= 602,347) 
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and highlight that non-incarcerated offenders are significantly more likely to commit suicide 

compared with non-offenders (OR= 4.54), with time at risk being a non-significant factor. Ex-

prisoners had a high likelihood of suicide (OR= 4.18), but not as high as offenders who had not 

been incarcerated (OR= 7.62).  

 

Chapter 5 presents limitations concerning the studies conducted in Chapters 2, 3 and 4, in 

addition to providing recommendations for future research. Although this thesis could not 

provide directional or causal conclusions, Chapter 6 argues that the evidence provided suggests 

that the antisocial lifestyles that offenders lead when out of secure environments pose a 

significant risk to physical health. It is likely that the antisocial lifestyle of offenders causes 

processes which damage their health over time, and several criminological, epidemiological 

and medical theories are discussed to explain these links.  

 

Overall, community offenders form a vulnerable group who require targeted interventions to 

reduce the incidence of poor physical health, mortality and suicide across the lifespan. Yet, the 

prior research and literature reviewed within this thesis demonstrates that community offenders 

form an under-researched group, with methodologically limited research conducted to date. 

Until there is further understanding of the health-crime relationship, the nature of these 

interventions remains impossible to comment upon. Future directions for new research are 

discussed which aim to produce further robust evidence on the relationship between 

community offenders and poor health, together with the differences between individual 

prospective longitudinal work and population level meta-analytic findings. These approaches 

should seek to establish causality and directionality of relationships and inform the design of 

future interventions.  

 

The findings of this thesis, with respect to the health-crime relationship, should be viewed as a 

future public health challenge and continue to inform the evidence from which targeted 

interventions can be developed, with the aspiration of improving the health and life chances of 

community-based offenders. 
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Chapter 1 - Introduction1 

This thesis seeks to investigate relationships between physical health and premature mortality 

among community offenders. Community offenders are defined here as individuals who are 

not currently incarcerated or in psychiatric secure hospitals. The findings of this thesis therefore 

aim to provide novel evidence concerning the associations that exist between physical health, 

mortality and this under researched sub-group of offenders. 

 

Offenders in the community are not in the care of Prison or Secure Psychiatric facilities in the 

same way they would be when in custody2. In terms of state support, the main responsibilities 

of offender managers in the community are to assess, supervise and rehabilitate offenders. 

While they can encourage offenders to address issues affecting the offenders’ health and 

wellbeing, their ability to manage these issues is limited (Phillips, Gelsthorpe & Padfield, 2018; 

2019; Phillips, Gelsthorpe, Padfield & Buckingham, 2017a). Additionally, the level of 

responsibility and accountability of the probation service for the health and well-being of 

offenders is substantially different from that of the prison service in relation to deaths and 

health problems in custody. Indeed, “[T]he level of responsibility and accountability of the 

probation service for the health and well-being of offenders is substantially different from that 

of the prison service in relation to deaths in custody (Ministry of Justice, 2017a, p. 3). 

Community offenders therefore form a lesser supported, and potentially more vulnerable, sub-

group and thus merit heightened attention.  

 

The thesis will centre around longitudinal analyses based upon prospective longitudinal data 

from the Cambridge Study in Delinquent Development (CSDD), together with two global 

systematic reviews and meta-analyses papers investigating physical health, premature 

mortality and suicide in offenders compared with non-offenders in community- and population-

based samples. Structurally, this thesis begins with a literature review discussing pertinent 

criminological theories and the current evidence underlying the health-crime relationship. To 

ensure specificity, each subsequent chapter will contain an extended literature review specific 

 
1Skinner, G. C. M., & Farrington, D. P. (Under Review). What we know and need to know about physical health 

versus offending: A literature review. Aggression & Violent Behavior. 
2 For example, in the United Kingdom (UK), HM Prison & Probation Service (HMPPS) would manage individuals 

in custody but have no responsibility for those in the community once court order sentences or post release 

supervision has ended.  
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to each research question, in addition to full analytic, methodological and discussion sections 

informing their results.  

 

For many reasons, it is important that we have a thorough understanding of the welfare needs 

of community offenders and the most appropriate approaches to improve their health outcomes 

(Langan, 2005; Kenny, Nelson, Schreiner, Lennings & Butler, 2008). Firstly, there is a need to 

improve the wellbeing of this often-overlooked population, thereby reducing health disparities. 

With the UK government looking to move offenders out of prions and into the community, 

research on health and mortality outside prisons is increasingly essential (Herbert, 2010; Mills, 

2011). Secondly, improving wellbeing is a well-known way to minimise reoffending (Hoeve, 

McReynolds, Wasserman & McMillan, 2013; Guebert & Olver, 2014). Thirdly, an emphasis 

on health can result in a broader community dividend by decreasing fear of crime and use of 

crisis treatment (Anders, Jolley, & Leaman, 2016; Home Office, 2004; National Probation 

Service, 2019). These arguments are not only humanistic, but also economic. The direct 

economic and social costs of offending are high (Home Office, 2018), and this research hopes 

to highlight the economic health burden that offending presents.  

 

It is argued that this thesis makes several novel contributions to the field of health and 

epidemiological criminology. Firstly, few studies have the wealth of detailed, prospective, 

information about criminal careers and their association to health, with over a 50 year follow 

up period and high retention of the original participants. This is one of the most important 

contributions of the Cambridge Study in Delinquent Development. Secondly, no study to date 

has meta-analytically investigated the relationship between the likelihood of premature 

mortality and suicide in male and female community offenders compared to non-offenders, 

controlling for time at risk and mental illness. Thirdly, no study has investigated the 

relationship between physical health utilising prospective longitudinal samples meta-

analytically in community offender samples, controlling for drug use. Fourthly, the 

methodological approaches in this thesis draw heavily on medical and public health sciences, 

encompassing the PRISMA guidelines approach to systematic reviews and meta-analyses, 

advocating for a shift to more robust methods in criminological enquiry. 

 

This thesis will argue that offending is a public health issue. Additionally, it is suggested that 

collaborative research between clinical academics and criminologists is important in advancing 

knowledge about offending and about ill-health associated with offending, aiming to minimise 
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disability of individuals and costs to society. The findings of this study suggest that the current 

evidence base, and the lack of theorizations or frameworks which can account for the 

complicated dynamics underlying the health-crime relationship, make the development of 

interventions difficult and likely ill-informed at this time.  

 

This thesis will now begin by providing a scoping review of established theoretical frameworks 

which seek to explain the health-crime relationship. With these key theoretical contexts and 

approaches in mind, a review of the current evidence underpinning the relationship between 

offending and health is then presented. This introductory section is not intended to be 

comprehensive, as literature reviews are provided within Chapters 2, 3 and 4, respectively, 

related to the specific topic of inquiry in those chapters.  

 

Criminological Theories investigating the Health-Crime Relationship 

Over the last twenty years there has been considerable development in the literature examining 

the relationship between crime and health. Many theories have been proposed within 

Criminology to explain the relationship between offending and health (Vaughn, Jackson, Testa, 

Holzer, Jaegers & Semenza, 2020a; Vaughn, Sala-Wright & Jackson, 2020b). Five key 

criminological theories will be discussed here.  

 

This discussion of Criminological theories investigating the health-crime relationships will 

begin with Gottfredson and Hirschi’s (1990) General Theory of Crime, which links crime to 

low self-control, and continues to be debated and investigated to this day (Nofziger & Johnson, 

2020). This theory has spawned investigations into the links that may exist between low self-

control and a wide range of undesirable behaviours (Arneklev, Grasmick, Tittle & Bursik, 

1993; Evans, Cullen, Burton Jr, Dunaway & Benson, 1997; Paternoster & Brame, 1998; Pratt 

& Cullen, 2000). A general outcome of these works is the postulate that those in the population 

with low self-control require immediate satisfaction of their impulses, and that they achieve 

that satisfaction without due assessment of the future consequences for their life chances or 

future physical wellbeing.  

 

Gottfredson and Hirschi (1990) themselves go further and argue that offenders are generally at 

risk for worse health in their future years than non-offenders, stating that “…offenders tend to 

be involved in accidents, illness, and death at higher rates than the general population” (p. 94). 

Additionally, Gottfredson and Hirschi argue that “…the traits composing low self-control are 
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also not conducive to the achievement of long-term individual goals. On the contrary, they 

impede educational and occupational achievement, destroy interpersonal relations, and 

undermine physical health … [and] well-being” (1990, p. 96). Thus, this theory argues that 

individual differences in self-control influence poor physical health and early mortality. 

 

This theoretical link has not been extensively explored by subsequent researchers. Where it has 

been studied, the consensus is that low self-control is indeed a predictor of premature mortality 

(Miller, Barnes & Beaver, 2011; Piquero, Brezine & Turner, 2005a). Two studies on this topic 

linked a lack of control to early death, especially from homicide (Piquero et al., 2005a) and 

showed that ‘poor choices’, emanating from a lack of control, led to worse wellbeing and health 

problems (although the correlation was not very strong; see Miller et al., 2011). Similarly, work 

within Chapter 2 of this thesis will investigate whether individuals with higher levels of daring, 

a possible proxy for low self-control, are more likely to have worse health. 

 

Terrie Moffitt’s (1993) developmental taxonomy is another key milestone in the generation of 

criminological theory but, in the view of some scholars (e.g. Jackson & Vaughn, 2018), it has 

not been sufficiently exploited for its possible insights into the relationship between health and 

offending. Her original theory, including more recent extensions which will be covered later in 

this review, proposes that there are three types of offenders, each of which has a different 

etiology, behaviour and outcomes that impacts individuals throughout their lives. 

 

The first cluster Moffitt identified was ‘life-course-persistent’ (LCP) offenders. In this group a 

far more long-term and definable etiology is seen to exist. This starts with the in-utero effects 

of maternal actions and continues with a childhood environment that does not have the ability 

to address and remedy the inherent individual problems that increasingly develop (McGloin, 

Pratt & Piquero. 2006). For example, evidence suggests that LCPs are influenced by cognitive 

deficits, an under-controlled temperament, hyperactivity, poor parenting, poverty, disrupted 

families, genetic and biological factors (for a review see McGee & Moffitt, 2019). Such 

childhood disadvantage is then reinforced once more by poor opportunities in adolescence, and 

these restrictions are accompanied by antisocial and ultimately criminal behaviours. These 

entrenched characteristics, Moffitt argues, continue across the whole of adult life, during which 

chances to change path are infrequent.  
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Only a limited amount of research has linked this taxonomy to mortality or poor health, with 

the majority of studies choosing to purely examine antisocial and criminal elements (Jolliffe, 

Farrington, Piquero, Loeber & Hill, 2017a; Jolliffe et al., 2017b), and fewer still controlling for 

the myriad of in-utero and environmental risk factors identified as significant in previous 

research. This is despite Moffitt predicting that “...life-course-persistent’ antisocial lifestyles, 

violence, socioeconomic stress, and hostile personality will place them at greatest risk in 

midlife for poor physical health, cardiovascular disease, and early mortality” (Moffitt, 2003, p. 

65).  

 

Supporting her view, and addressing this gap in the literature, this thesis has discovered 

associations between poor health outcomes and offenders in the LCP category. Furthermore, 

individuals with the most antisocial personality characteristics were also found to have the 

greatest likelihood of poor health over time. The impact of personality, specifically childhood 

self-control, has also recently been found to predict offending behaviour across all age groups, 

with low self-control consistently resulting in higher deviant behaviour (Nofziger & Johnson, 

2020). This recent research suggests that neuropsychological factors may not be needed to 

account for the health-offending relationship, in terms of offending profligacy. Rather, 

“…early socialization that leads to differing levels of self-control can predict the patterns of 

high and low offending over a large period of the life course” (Nofziger & Johnson, 2020, p. 

760). This recent work has implications for the theorizations behind the health-offending 

relationship and the various personality, environmental and neuropsychological factors 

influencing ‘offending’, that may be significant across the life course.  

 

Moffitt (2018) goes on to state that the pathological, and therefore long-lasting, behaviour of 

LCPs contrasts with those whose poor behaviour is situational and therefore short-term 

(Moffitt, 1994), and she terms this second cluster ‘adolescence-limited’ offenders. Here, early 

offending is related to the strain between fast-growing physical capability, desires, peer 

influence and low social access to adult behaviours (McGee & Moffitt, 2019). Consequently, 

rule-breaking occurs in areas such as vandalism, drug taking, and delinquency. However, these 

undesirable behaviours are time-limited and largely cease as adulthood is reached. Moffitt’s 

adolescence-limited group is argued to be normative. Therefore, non-offending is exceptional 

according to Moffitt’s taxonomies. There are, however, those adolescence-limited offenders 

who can be induced into a longer-term period of poor behaviour from amongst this group. This 

inducement is framed as a ‘snare’ by Moffitt and includes life events such as incarceration, 
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early pregnancy and drug abuse (Moffitt, 1993). This extends the range of factors that provide 

causality and confirm that the Moffitt theory has yet to sufficiently control for the numerous 

confounding variables that may influence and explain how crime and health interact across the 

life course (Van de Weijer, Bijleveld & Huschek, 2016). 

 

In 2007, Piquero and colleagues (Piquero, Daigle, Gibson, Piquero, & Tibbetts, 2007a) pointed 

out that some of Moffitt’s (2006) predictions have been challenged by subsequent research, 

including that multiple sub-classifications within taxonomies may exist, and that individuals 

within these taxonomies can change patterns and cease offending (Nagin, Farrington & Moffitt, 

1995). However, evidence has been found that some life-course-persistent offenders ‘recover’ 

and leave that pathway (Moffitt, Caspi, Dickson, Silva & Stanton, 1996; Ezell & Cohen, 2005; 

Sampson & Laub, 2003). It has further been shown that some who stop offending can return to 

their previous behaviour and that ideas of abstaining have not been satisfactorily analysed 

(Piquero & Benson, 2004; Moffitt et al., 1996; Piquero et al., 2005a). This is an example of a 

gap in the literature, and one that has implications for the possible existence of previously 

unidentified confounding elements that may influence the health-crime relationship.  

 

More recent research has suggested that a third of adolescence-limited offenders continue anti-

social activity in later life as a result of such snares (McGee, Hayatbaksh, Bor, Aird, Dean & 

Najman, 2015). Some of this adolescent group have been characterized as a ‘low-level chronic 

group’ (formerly called ‘recoveries’ in Moffitt et al. 1996) (Moffitt, 2006). They may have 

started as LCPs in childhood but in their later teen years Moffitt originally stated that they 

seemed to “have apparently spontaneously recovered” (Moffitt et al. 1996, p. 402). Moffitt 

later retracted that idea of recovery in favor of chronic persistence and which, if correctly 

dissected, could shed light on what needs to be addressed to stop such behaviours persisting 

(Moffitt, 2006).  

 

The chronic group might then also appear as what have been termed ‘late-stage’ adult offenders 

or ‘late-onset’ offenders, because they only appear in official records of offending more 

formally in adult life for the first time (Moffitt, 2006). Using official measures of offending, 

these individuals may only be identified as late-onset offenders if they were first detected by 

the criminal justice system as adults because of the adult nature of their offences, as opposed 

to less serious poor behaviour in their teenage years (McGee & Farrington, 2010).  
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In terms of theorizations, the crucial difference between Gottfredson and Hirschi (1990) and 

Moffitt (1993; 2018) is that the former would argue that life-course-persistent offenders differ 

in degree from other offenders, whereas the latter would argue that these two types of offenders 

differ in kind, because they are influenced by different risk factors (Jolliffe et al., 2017b). 

However, both theories would predict that life-course-persistent offenders are more extreme 

than other offenders in their deviant lifestyles.  

 

To the extent that poor physical health and early deaths may be caused by deviant, risky and 

unhealthy lifestyles, it would be expected that life-course-persistent offenders would, on 

average, have worse physical health and die earlier than other offenders. Both the above 

theories would predict that the prevalence of physical health problems and early death would 

increase from non-offenders to one-time offenders to recidivists and then to chronic offenders 

(defined as committing five or more offences; see Farrington, 2020). However, while 

Gottfredson and Hirschi (1990) would predict that adolescence-limited offenders would tend 

to die earlier than non-offenders, it could be argued that Moffitt (1993) would not predict this, 

because adolescence-limited offenders would become similar to non-offenders after they give 

up offending. Indeed, Farrington et al. (2006) found that “desisters”, who were convicted up to 

age 20 but not subsequently, were very similar to non-offenders in life success measures at age 

48. re 

 

Several research articles support Moffitt’s theorizations in the context of health. For example, 

two studies have investigated poor well-being within Moffitt’s developmental taxonomy using 

the Baltimore part of the National Collaborative Perinatal Project, which was a longitudinal 

study of several thousand subjects who were followed from birth to ages 27-33 (Piquero et al., 

2007a; Piquero, Farrington & Blumstein, 2007b). Comparing adolescence-limited to long-term 

offenders, this work showed that it was the latter who were more likely to experience physical 

health issues. Additionally, the latter group also adopted antisocial practices (e.g. alcohol, 

cigarette, and drug use), increasing their likelihood of poor health (Piquero et al., 2007b). 

Piquero and colleagues (Piquero, Farrington, Nagin & Moffitt, 2010; Piquero, Shepherd, 

Shepherd & Farrington, 2011), and work currently under consideration, has related offending 

to early death in the Cambridge Study in Delinquent Development (CSDD). This unpublished 

work found that offending trajectories by age 48 differentially predicted health outcomes, with 

high-rate chronic offenders at the greatest risk – even when logistic regression modelling ruled 
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out individual or environmental childhood risk factors for offending as a likely common cause 

of offending and health problems (Piquero, Farrington, Shepherd & Auty, 2014).  

 

In two further studies using data that examined trajectories in the Dunedin Multidisciplinary 

Health and Human Development Study, Odgers et al. (2007) firstly found at age 32 that, from 

four conduct problem trajectories (childhood-onset/life-course-persistent, adolescent-onset, 

childhood-limited, and low), the first cluster experienced the worst health burden – in terms of 

mental and physical health problems at 32 years of age measured via diagnostic interviews and 

physical examinations. In the second study using the same source of data, these researchers 

found a link between the use of alcohol or drugs before age 15 and an elevated likelihood of 

early pregnancy, school failure, substance dependency, sexually transmitted diseases and 

criminal activities. These results held up independently of early childhood behaviour (Odgers 

et al., 2008). 

 

The inclusion of such a range of possible factors when examining the health-crime relationship 

highlights both a growing appreciation for the complexity of this relationship, and how 

previous research has not sufficiently controlled for the multitude of potentially confounding 

variables. Indeed, Braveman and Barclay (2009) recommend that “…a more holistic approach 

to developmental crime prevention that assesses the health and wellbeing of children is 

necessary to move this literature forward and create better alignment between criminal justice 

and public health policy” (p. 10). The exclusion of factors such as incarceration, violence and 

mental illness by this thesis within the systematic reviews and meta-analyses presented in 

Chapter 3 and 4 is intended to reflect such calls in the literature for a wider ranging and holistic 

approach to assessing the associations between all aspects of crime and health. 

 

Other concerns relating to the utilisation of Moffitt’s taxonomies have latterly been raised. A 

recent example is within The Oxford Handbook on Developmental and Life-Course 

Criminology (Farrington, Kazemian & Piquero, 2018a), which provides a wide ranging and 

authoritative review of the existing literature. While supportive of Moffitt’s ideas, this book 

makes clear the increasingly diffuse range of causal factors and lifepaths that is now part of the 

debate surrounding her taxonomies. Indeed, the problem in current criminological research in 

investigating the relationship between health and offending is summarized by Van de Weijer 

and colleagues (Van de Weijer et al., 2016), who state that “…although some studies include 

control variables to control for some of these factors, it is almost impossible to measure and 
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control for all possible confounders” (p.93). There is therefore a need to appreciate the plethora 

of influencing factors in the health-crime relationship, while providing analyses which 

sufficiently control for possibly significant variables, or strongly highlight the limitations 

inherent within work in this field. 

 

A further life-course criminology theory which may be useful in explaining the relationships 

found within this thesis is Sampson and Laub’s Age-Graded Theory of Informal Social Control 

(1993). Sampson and Laub’s theory has similarities with Moffitt’s theorizations, in that it 

stresses life trajectories and divergent pathways. However, their age-graded theory of informal 

social control developed from the work of Elder (1995, 1998) and emphasises the importance 

of two distinct, yet co-occurring phenomena: state dependence and population heterogeneity. 

Future behaviour, according to Sampson and Laub, is both a reflection of (a) the social 

consequences of previous interactions and behaviours (state dependence), as well as (b) 

individual differences in people’s predispositions towards these behaviours (population 

heterogeneity). 

 

To provide an example, Sampson and Laub acknowledge that delinquency and social ties (to 

conventional individuals and institutions) have a reciprocal relationship over the life course, so 

that early bonds reduce the risk of adolescent offending, but that such offending (along with a 

criminal record) will also conflict with potential adult bonds, such as marriage and work. As a 

result, the mutual reinforcement between attenuated social bonds and delinquency over time is 

a potent explanation of stability of behaviour. Nonetheless, to account for change, they also 

accommodate serendipitous life occurrences that can act as tipping points, steering individuals 

away from a criminal career. For instance, life transitions like marriage or stable employment 

may operate as mechanisms of informal social control, situating individuals within the confines 

of a law-abiding life. Furthermore, human agency and luck, according to Sampson and Laub, 

also contribute to criminal desistance (Sampson & Laub, 2003).  

 

Therefore, their theory is an age-graded theory of informal social control in that different 

sources of informal control have the potential to be turning points at different stages during the 

life course. This theory has several studies providing evidence to support its theorizations 

(Doherty, 2006; Sampson, Laub, & Wimer, 2006; Wright & Cullen, 2004). Indeed, multiple 

studies have found significant evidence of health differences among people with 

differing social identities and/or positions in the social structure (Vaughn et al., 2020a; 2020b). 
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Inequalities in wages, schooling, and housing, for example, have been shown to deepen the 

differences in physical health (Adler & Newman, 2002; Amone-P’Olak, Burger, Ormel, 

Huismanm Verhulst & Oldehinkel, 2009; Schreier & Chen, 2013; Skalamera & Hummer, 

2016; Quon & McGrath, 2015). However, it has been argued that effectively controlling for all 

elements of social selection (e.g., environmental selection on the basis of pre-existing traits, 

like self-control) tends to attenuate support for social causation (Barnes & Beaver, 2012; 

Barnes, Boutwell, Beaver, Gibson, & Wright 2014; Wright, Caspi, Moffitt & Silva, 2001).  

 

While the works of Gottfredson and Hirschi (1990), Moffitt (1993) and Sampson and Laub 

(1993) are informative in explaining both individual and clustered health and behavioural 

patterns, two further explanatory theories have attempted to explain the greater likelihood of 

poor physical health or the greater mortality rates amongst offenders (Laub & Vaillant, 2000; 

Tremblay & Pare, 2003).  

 

Laub and Vaillant’s (2000) study proposes additional causal components in the study of the 

health-crime relationship. Laub and Vaillant (2000) argue that poor health in general – even 

including low grade activities such as smoking and minimal levels of exercise – causes 

mortality amongst people who happen additionally to be offenders. Such varied health factors, 

that may affect both criminality and offending, but cannot be definitively shown to create a 

direct causal link, create a significant perception - that the relationship is complex and subject 

to debate in terms of directionality. Indeed, Laub and Vaillant (2000) stated “…whether poor 

self-care and premature health decline are caused more by childhood deprivation and poor self-

worth or by impulsivity and/or by substance abuse was not answered with certainty.” (Laub & 

Vaillant, 2000, p. 101). 

 

These varied theoretical approaches to the health-crime relationship have resulted in the 

plethora of relevant variables that are labelled as ‘confounding’ or ‘spurious’ in nature by some 

writers (Van de Weijer et al., 2016). Van de Weijer and colleagues (2016) provide evidence 

for the idea of a “spurious model”, encompassing cumulative, non-specific, confounding 

factors as causal within the health-crime relationship. Specifically, Van de Weijer et al. (2016) 

investigated the relationship between offending and mortality amongst and between high-risk 

offenders, followed to age 75 in Holland. They attempted to control for various confounding 

factors at the family level. The age of parents at death were controlled for, hence removing one 

possible ‘confounding’ factor. The surprising results, which are highly unusual compared to 
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most other research, are that mortality rates of offenders and non-offenders were not markedly 

different.  

 

A further key theory was proposed by Tremblay and Pare (2003), who argue for a three-tier 

model of the causation of offending. Firstly, they suggest the existence of an ‘occupational-

hazard’ effect. In this model, the likelihood of what Tremblay and Pare (2003) refer to as 

‘victimisation’ will grow with the duration and intensity of a criminal career. They point to 

Cordeau’s (1989) study of murder amongst co-offenders as evidence of the increase in threat 

over time and is the ‘success’ of a criminal path i.e. its development and possible upscaling in 

nature and progress. There is therefore, in this theory, a direct causal link between the length 

and nature of a criminal’s career and their chances of poor health and early death. Here, the 

relationship of poor health, death and offending is not driven by the nature of the individual 

but by the exigencies of criminal occupational circumstances. This contrasts with what they 

term the ‘spurious’ relationships of Laub and Vaillant (2000). 

 

A second explanatory model presented by Tremblay and Pare (2003), is that of ‘strain-hazard’. 

This formulation is proposed by the authors to cover that percentage of the criminal population 

who have poorer health and die prematurely “…because they want to” (p. 313). They refer, in 

particular, to Lemert’s (1967) ‘strain-desistance hazards model’ which sees crime, in itself, as 

a cause of severe strain and even of making life “not worth living any more” (Lemert, 1967, p. 

131). This model expects the excess rate of mortality of offenders to grow larger with time, 

compared to non-offenders. Tremblay and Pare (2003) postulate that it is despair, rather than 

emotions such as anger, which becomes the key negative force at work on long-term offenders. 

Tremblay and Pare (2003) argue that this characteristic is evidenced in Lattimore and 

colleague’s (Lattimore, Linster & MacDonald, 1997) mortality study of long-term inmates 

compared to young males in the general population. Early death, both self-inflicted and 

accidental, was found far more often in the former group.  

 

Tremblay and Pare (2003) suggest that the generality implicit in the Gottfredson and Hirschi 

approach “…comes at a price” and that price is the ignoring of what appears to be distinctive 

risks inherent in crime (p. 319). These can be lifestyle or the internalised results of strain. In 

their summary, Tremblay and Pare (2003) suggest that future research will show excess 

offender mortality as destiny resulting from their choices, rather than something that “happens 
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to them” which is what the authors appear to conclude is the essence of the ‘spurious’ approach 

(p. 320). 

 

In the context of Tremblay and Pare’s (2003) theorizations, Zane, Welsh and Zimmerman 

(2018) point to the basic distinction between population heterogeneity and state dependence 

ideas (Nagin & Paternoster, 1991, 2000). They state that the ‘general hazard’ model of 

Tremblay and Pare falls within the population heterogeneity school because health-offending 

outcomes are the result of consistent personality traits across the whole population. These are 

then simply revealed as life progresses. The ‘population heterogeneity’ view is centred on 

individual differences that vary from person to person and are not subject to change - “…the 

persistent heterogeneity view is that behaviour over the life-course is a reflection of individual 

differences formed early in life that vary across persons and that are virtually impervious to 

change. As the persistent heterogeneity argument is applied to the offending-health 

relationship, it would expected that both offending and poor health/mortality emerge from the 

same factor(s)” (Piquero et al., 2014, p. 466). 

 

This contrasts with state dependence, which argues for the impact of significant alterations and 

events during a person’s life path, including the relationship between offending and health. The 

‘direct’ and ‘strain’ theoretical variants are state dependent in that specific events, experienced 

throughout life, are what causes changes in the likelihood of poor health and premature 

mortality in relation to offending. Indeed, “…state dependence can consider offending to have 

its share of negative consequences, such that offenders become ensnared into a lifestyle that is 

characterized by the lack of attention to one’s health” (Piquero et al., 2014, p. 466).  

 

Some, however, see the two views are potentially capable of co-existence (Nagin & 

Paternoster, 2000). Moffitt’s (1993) theory is an example of the two parts of life-course 

theorisation combining, with a general hazard/population heterogeneity-based life-course-

persistent taxonomy and a state dependent ‘adolescence-limited’ offender group, in which 

normal development changes the person’s relationship with crime (Nagin & Paternoster, 2000, 

p. 128). 

 

Although this is not an exhaustive discussion of all criminological theories which may be 

applied to the health-crime relationship, these five key theories have been described in this 
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context in order to help contextualise the findings of this thesis and the current state of research, 

which is now discussed below. 

 

Evidence Informing Current Understanding of the Health-Crime Relationship 

A career spent in criminality has often been associated with various problems that accumulate 

across the life course (Hämäläinen & Pulkkinen, 1996; Huizinga & Jakob-Chien, 1999; 

Herrenkohl, Maguin, Hill, Hawkins, Abbott, & Catalano, 2000; Rönkä, Kinnunen, & 

Pulkkinen, 2001; Nikolic-Ristanovic, 2014; Stattin & Magnusson, 1996; Vaughn et al., 2020a; 

West & Farrington, 1977). Additionally, research so far undertaken in the field of Health and 

Epidemiological Criminology has suggested that offending may be associated with poor 

physical health and an increased risk of premature mortality (Baćak & Karim, 2019; Benson, 

2013; Fazel & Baillargeon, 2011; Holzer, AbiNader, Vaughn, Salas-Wright & Oh, 2020; 

Kinner, Snow, Wirtz, Altice, Beyrer & Dolan, 2018; Odgers et al., 2007; Piquero et al., 2007a; 

Piquero et al., 2011; Reising, Ttofi, Farrington, & Piquero, 2019; Schwartz, Savolainen, 

Granger, & Calvi, 2020; Testa & Semenza, 2020).  

 

There is also a substantial body of literature finding associations between worse health in 

individuals who are incarcerated, compared with those who are not (Borschmann et al., 2014; 

2020; Braverman & Murray, 2011; Pajer, Kelleher, Gupta, Rolls, & Gardner, 2007). For 

example, studies have found an increased risk of exposure to infection and disease within 

prisons (Cloud, 2014; Massoglia, 2008a, 2008b; National Commission on Correctional Health 

Care, 2002; Johnson & Raphael, 2009; Stuckler, Basu, McKee, & King, 2009; Thomas & 

Torrone, 2008). Studies also show that stress factors, created by imprisonment, can exacerbate 

pre-existing health concerns (Desai, Goulet, Robbins, Chapman, Migdole, & Hoge, 2006; 

Holman & Ziedenberg, 2006; Wasserman & McReynolds, 2011). Furthermore, the actual act 

of being incarcerated itself can also generate life-long stress effects which, in turn, can have 

deleterious health consequences (Massoglia, 2008a).  

 

Additionally, there are a substantial number of studies investigating links between offending 

and worse mental health, in both community and correctional samples (Fazel, Martin, Johan & 

Goodwin, 2007; Fazel & Seewalk, 2012; Karnick et al., 2009; Reising et al., 2019; Schnittker, 

Massoglia, & Uggen, 2012; Wibbelink, Hoeve, Stams, & Oort, 2017), in addition to 

behavioural health disorders, such as substance abuse (Wasserman, McReynolds, Schwalbe, 

Keating, & Jones, 2010). For example, between 40% and 70% of youth in detention meet 
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criteria for a mental health or substance use disorder (Abram, Zwecker, Welty, Hershfield, 

Dulcan, & Teplin, 2015; Fazel, Doll, & Långström, 2008; Teplin, Abram, McClelland, Dulcan, 

& Mericle, 2002), compared to 10-20% of youth never involved in the justice system 

(Merikangas, He, Brody, Fisher, Bourdon, & Koretz, 2010; SAMHSA, 2014; Wu, Gersing, 

Burchett, Woody, & Blazer, 2011). Indeed, high rates of mental illness and substance use 

frequently relate to both initial involvement in the justice system and criminal recidivism 

(Chassin, 2008; McReynolds, Schwalbe, & Wasserman, 2010; Jolliffe et al., 2017a; Jolliffe et 

al., 2017b).  

 

However, longitudinal investigations of associations between offending, physical health and 

mortality in non-prison, non-correctional and non-forensic psychiatric samples are rare 

(Jackson & Vaughn, 2018). Of the few longitudinal studies that do study the relationship 

between physical health and offending, many do not examine the variations that may exist 

between offenders (Wade, 2001; Wen, Browning & Cagney, 2003). When studies do consider 

heterogeneity between offenders, little consideration has been given to the effect that offending 

may have on physical health specifically, with studies instead using broad categories of self-

reported ‘General Health’. For example, Testa and Semenza (2020) use a scale from 1-5 asking: 

“In general, how is your health?”, and Odgers et al. (2007) uses ‘Health Burden’ variables, 

which include mental and physical health problems as a single category.  

 

Moreover, there are issues with the operationalisation of offender heterogeneity comparisons, 

which often make group comparisons based on the number of offences committed (Laub & 

Vaillant, 2000; Piquero et al., 2007a) or the level of violence associated with the offending 

behaviour (Piquero et al., 2005b), and do not consider the differences between offenders and 

non-offenders.  

 

For example, using data from the Multidisciplinary Health and Development Study, Odgers et 

al. (2007) found that life-course persistent offenders have a more significant health burden 

compared to lesser offending subgroups. However, this sample made comparisons across 

conduct problem subtypes in males, and did not provide a non-offender comparison group. 

Further recent studies, using data from National Longitudinal Study of Adolescent to Adult 

Health for instance, found that serious offending over the life-course is linked to a series of 

adverse physical health conditions (Baćak & Karim, 2019; Testa & Simenzab, 2020) and higher 

levels of cardiometabolic risk (Schwartz et al., 2020). Again, however, there is no non-offender 



 

 

22 

comparison. Rather, they compare individuals who have reported no serious offenses during 

the past 12 months preceding the survey with those who reported one or more such offences. 

There is therefore a gap in the literature for studies which investigate physical health using a 

clearly defined individual category and which provides comparisons with non-offender groups 

in the community or population at large (Schwartz et al., 2020).  

 

Furthermore, amongst longitudinal offender populations, studies of mortality have been less 

prevalent than work that examines wellbeing (for reviews, see Massoglia & Pridemore, 2015; 

Wildeman & Muller, 2012; Wildeman & Wang, 2017). Of the studies conducted which 

investigate mortality, there has been a reliance on serious offender-based samples (often 

incarcerated), over a limited time period of investigation, and they often lack a theoretical 

framework. The absence of relevant data over meaningful time periods, and lack of reporting 

upon mortality itself, may partially explain the gap (Farrington & Hawkins, 2019; Teplin, 

McClelland, Abram & Mileusnic, 2005; Timonen et al., 2003). However, there are 

opportunities utilising global search strategies, across all time periods, to conduct a meta-

analysis investigating this important and under-research relationship.  

 

Additionally, suicide amongst non-institutional groups has also been accorded limited attention 

in contrast to the significant number of studies which have examined suicide and the risk factors 

for suicide in custody (Dooley, 1990; Fruehwald, Frottier, Matschnig, Konig, & Bauer, 2004; 

Shaw, Appleby, & Baker, 2003; Shaw, Baker, Hunt, Moloney, & Appleby, 2004; Towl, Snow, 

& McHugh, 2002). Indeed, it is well-established that prisoner suicide rates are elevated 

compared with age-matched general populations (Fazel, Grann, Kling, & Hawton, 2011). For 

example, the suicide rate of male prisoners in England and Wales between 1973 and 2003 was 

found to be 5 times higher than that of the general population (Fazel et al., 2005) and, in 

American jails, this rate is 8 times higher (DuRand, Burtka, Federman, Haycox, & Smith, 

1995).  

 

The risk of suicide in recently discharged forensic psychiatric patients is also high, with Fazel, 

Fiminska, Cocks and Coid’s (2016a) meta-analysis, which contained 6 studies investigating 

suicide, finding a crude death rate of 325 per 100,000 person-years (95% CI 235–415). One 

study within this meta-analysis, by Lund, Hofvander, Forsman, Anckarsäter, and Nilsson 

(2013), reported that mentally disordered offenders sentenced to non-custodial sanctions had a 

crude death rate (CDR) as high as 3344 per 100,000 person-years (95% CI 1923–5754), which 
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compares to recently released prisoners without mental health issues, who were found to have 

a CDR of 155 per 100,000 person-years (95% CI 140-171) (Pratt, Piper, Appleby, Webb, & 

Shaw, 2006; see also Zlodre & Fazel, 2012).  

 

Of the studies which have investigated the suicide of offenders in community samples, stark 

findings have been presented. For example, Biles and colleagues (Biles, Harding & Walker, 

1999), within a broader study of mortality, examined those serving community ‘correction 

orders’ in Victoria, Australia. Analysing 7,000 offenders, Biles et al. (1999, p. 6) found that 

“…deaths in the community corrections population predictably continue to exceed those 

amongst both the prison and the comparable general populations.”  

 

However, these studies have rarely focused solely on suicide, are limited in geographic scope 

(Flannery, Singer & Wester, 2001) and often compare mortality between incarcerated and non-

incarcerated offenders (Biles, 1994). Where studies do utilise non-offender populations, 

community offenders have been found to be significantly more likely to die from self-inflicted 

injuries (Binswanger, Blatchford, Lindsay & Stern, 2011; Sattar, 2003), with females 

particularly vulnerable (King et al., 2015; Pratt et al., 2006). Again, there appears to be a need 

for a systematic review and meta-analysis approach which can produce robust evidence 

synchronising the disparate literature on this topic, while controlling for histories of mental 

illness and drug/alcohol abuse, which are often key risk factors in elevating the likelihood of 

suicide (Bjork & Lindqvist, 2005). There is also a need for an evidence base comparing the 

likelihood of suicide within community offender populations with that of non-offenders 

(MacKenzie, Borrill & Dewart, 2013; Powis, 2002; Phillips et al., 2018; Pluck & Brooker, 

2014; Sattar, 2001). Both of these gaps in the current literature will be addressed in this thesis. 

 

Furthermore, in general, there has been a large focus on mental health and behavioural 

difficulties in offenders, and the impact incarceration has as a form of stressor (Desai et al., 

2006; Holman & Ziedenberg, 2006; Wasserman & McReynolds, 2011). There has been little 

consideration of the singular impact that offending may have in itself, not simply because it 

may result in the stressful life event of incarceration (Massoglia, 2008a), and its additive and 

cumulative effect on physical health, rather than mental health (Shufelt & Cocozza, 2006). 

There is an opportunity therefore to explore the impact of offending as a distinct causation 

factor, outside of incarceration samples, on physical health alone. 
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In addition to the gaps in the literature identified above, it is also argued that in order to conduct 

valid research on the relationship between offending and health, it is crucial to investigate 

relative time at risk or the duration of criminal careers (Bartusch, Lynam, Moffitt & Silva, 

2006; Moffitt & Caspi, 2001; Moffitt et al., 1996; Moffitt, Lynam, & Silva 1994; Piquero, 

2001; Tibbetts & Piquero, 1999). A large body of research shows how criminal behaviour 

progresses from childhood to adulthood (Nagin et al., 1995; Sampson & Laub, 2005). Moffitt 

(1993) proposes a theoretical model to illustrate how developmental variations affect 

trajectories of offending over time. Most individuals do not consistently engage in criminal 

behaviour throughout their lives, while some chronic offenders offend repeatedly at a low or 

high level. Offenders are therefore not a homogeneous group of individuals and include 

multiple subgroups of persons whose behaviour is predicted by a range of differences in 

parenting practices, environmental factors, social group membership, and neuropsychological 

functioning (Piquero, 2008).  

 

Given the heterogeneity of offenders, the conceptualisation and reporting of differing offending 

patterns over the life course is an extremely important area of Criminology (DeLisi & Piquero, 

2011; Nagin & Land, 1993; Nagin & Tremblay, 2005). Research must therefore follow up 

offenders prospectively across the life-course (Farrington, 2019). Few such long-term 

prospective longitudinal criminological studies exist (Jolliffe et al., 2017b). Within the few 

studies which do use prospective longitudinal data, there are several limitations which make it 

difficult to draw conclusions relating purely to physical health or mortality in the absence of 

mental health or psychological health comorbidities, and often make it difficult to directly 

compare the differences between offenders, offender subtypes and non-offenders (Vaughn et 

al., 2020b).  

 

One of the most influential studies recently to investigate the relationship between offending, 

physical health and mortality is the Cambridge Study in Delinquent Development (CSDD). 

The CSDD builds upon the influential work of Welsh et al. (2019) and Zane et al. (2018) in the 

Cambridge-Somerville Youth Study, Loeber and Farrington (2011) in the Pittsburgh Youth 

Study, and Piquero and colleagues within the Baltimore portion of the US National 

Collaborative Perinatal project (Piquero et al., 2007a). The CSDD is a unique prospective 

longitudinal study which operationalises offending in terms of criminal career duration, 

addressing a considerable gap in the literature. The CSDD has followed 411 individuals now 

for over 50 years, conducting medical interviews at ages 18, 32 and 48, providing provides 
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prospective longitudinal data on injury, illness and treatment-seeking behaviour as well as data 

concerning offending trajectories.  

 

Health research from the CSDD sample of male offenders has been published widely at ages 

16-18 and 27-32 (Shepherd, Farrington & Potts, 2002; 2004), and both positive and negative 

associations between health, offending and lifestyle factors have emerged. For example, 

convictions up to 32 were found to be associated with fewer respiratory illnesses and fewer 

illnesses overall at age 16-18 and fewer organic illnesses at age 27-32. Furthermore, concurrent 

antisocial behaviour was inversely related to respiratory infections at age 16-18 and to hospital 

admissions at age 27-32, possibly because of a protective effect of alcohol against infection 

(Cohen, Tyrrell, Russell, Jarvis & Smith, 1993). Childhood precursors of offending which were 

linked to a lower risk of infections at age 16-18 were high daring and low income. However, 

poor parental supervision predicted a higher risk of cardiovascular illness at age 27-32, while 

low nonverbal IQ predicted a higher risk of psychological illness at the same age (Shepherd et 

al., 2002; 2004). 

 

Further inverse relations were found between antisocial behaviour at age 18 and health 

outcomes at age 32 – principally between heavy alcohol consumption and infections and 

organic illness. Self-reported offending at age 32 was related to low hospital admissions at the 

same age, although this may be because offenders were less likely to seek treatment (Shepherd 

et al., 2002; 2004). On the other hand, by age 32 earlier antisocial behaviours, like fighting 

after drinking and heavy smoking, had become positively related to illness (Cohen et al., 1993), 

and particularly to psychological disorders; and low job status was positively related to hospital 

admissions. Overall, a consistent finding up to age 32 in the CSDD was the link between 

childhood precursors of antisocial behaviour and later injury, convictions and concurrent 

antisocial behaviour. However, follow-up after age 32 into the later years of life are needed to 

fully investigate the impact offending has on health over the life course. 

 

In summary, there is evidence that offending is linked to worse physical health and premature 

mortality. However, this evidence base has generally focused on samples of incarcerated 

offenders, is not necessarily prospective longitudinal in design and, if so, often only follows 

individuals to age 32. Furthermore, studies often do not consider criminal career duration, nor 

do they provide non-offender comparisons or disaggregate physical health from mental health 

in analyses.  
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The preceding literature also highlights that the relationship between offending and poor health 

outcomes is complicated. Previous research on the relationship between offending and physical 

health has consistently made the case that research needs to be life-long in its scope, broad 

based and that any causal relationships are not clear cut. Indeed, “...assessing how offending 

affects health is challenging because offending and poor health share many of the same causes 

and consequences… (and) in the presence of time-varying covariates, which are 

simultaneously predictors and effects of the presumed causal variable” (Hernan, Brumback & 

Robins, 2002, p. 18-19). For example, crime and negative health outcomes may both be the 

result of neuropsychological deficits resulting in low self-control/impulsivity. If this is the case, 

then crime is not causally related to negative health outcomes and addressing crime will not 

improve health outcomes.  

 

It is particularly difficult to isolate the impact of the commission of an offence from factors 

that precede offending and indeed result from offending (e.g., imprisonment) and their 

respective enhancing or protective impacts on later health outcomes. For instance, does drug 

use lead to delinquency, which in turn leads to imprisonment where there is a further culture 

of drug use which negatively impacts on health over time, or is it the case that offending 

increases the likelihood of using and abusing drugs, which leads to imprisonment and further 

drug abuse? Or is imprisonment a protective factor in drug use, due to increase supervision, 

which subsequently reduces the health impact of drug use that individual would have 

experienced if they remained in the community? There is evidence for all of these directions 

of relationships, and none are conclusive (Testa & Semenza, 2020). The picture is further 

complicated when you consider co-morbidity of other risk factors, such as alcohol use, or 

indeed when comparing between the type, regularity of use, the dose and an individual’s 

tolerance to a certain drug. Individual, parental, and environmental risk factors, in addition to 

a differential susceptibility to biological and environmental influences, will all likely influence 

the health-crime relationship and the direction of this complicated relationship.  

 

Furthermore, from the literature review above, it is also still unclear how the relationship 

between health and offending unfolds in relation to time, maturation, the exact temporal order 

of health and offending events affect health. Moreover, knowledge on how the type of 

offending, repeated offending, and the depth of penetration within the criminal justice system 

differentially affect health outcomes is still underdeveloped. 
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More evidence is needed to disentangle and isolate the impact of crime on a range of negative 

physical health outcomes, producing robust causal rather than correlational evidence, whilst 

also considering the directionality of the health-crime relationship.  

 

Current Study 

There is therefore an opportunity to address the limitations of the current literature by 

undertaking an investigation of the relationship between physical health, mortality, suicide and 

offending over the life course. Previous research highlights the health vulnerability of 

community offenders compared to prison and non-offender comparisons, while also arguing 

the need for further study to inform current understanding of these relationships and to inform 

future targeted interventions (Vaughn et al., 2020b). 

 

This thesis begins by presenting research which utilised the CSDD, building upon previous 

work which has linked violent offending, the frequency of offending (in terms of the number 

of convictions) and antisocial personality to an increased likelihood of poor physical health 

(Shepherd et al., 2002; 2004). This previous work has shown that, whilst offending rates 

decrease after adolescence, the impact on health of an antisocial lifestyle during adolescence 

persists and becomes more apparent in the later decades of life. However, previous researchers 

have not studied distinct offending trajectories, nor have they controlled for key risk factors 

beyond age 33. Chapter 2, uniquely, investigates both self-report and GP health data of 

community offenders up to age 48, categorising offenders into three trajectories: Adolescence-

Limited (AL), Late-Onset (LO) and Life-Course-Persistent (LCP), and into different anti-social 

personality groups, comparing their respective odds of illnesses, injury and hospitalization.  

 

Chapter 2 then argues that as the length of the criminal career increases, the likelihood of the 

offender having poorer physical health also increases. Furthermore, the greater the number of 

anti-social and psychosocial risk factors an individual has, the greater their likelihood of poor 

physical health. This chapter’s findings, it is argued, provides evidence that limiting offending 

and antisocial behaviour to adolescence, or preventing individuals from offending at a later 

stage, is likely to have substantial benefits for health. Unfortunately, findings from these studies 

in Chapter 2 could not be expanded upon meta-analytically. After conducting a systematic 

search with the aim of conducting a global systematic review and meta-analysis, the lack of 

studies utilising community offender samples and a lack of specificity when detailing the nature 
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of ‘health’ meant a meta-analysis on these topics was not possible. This further systematic 

search now informs part of the discussion section of this thesis.  

 

Building on the evidence from previous work in the CSDD and Chapter 2, it is then argued that 

the ultimate effect of poor physical health over the life course is premature mortality. Chapter 

3 consequently sets out to establish whether the increasing duration of a criminal career is 

associated with increased likelihood of such premature mortality. Chapter 3 argues that 

premature mortality from natural causes (organic/physiological illness) is significantly more 

likely for community offenders compared to non-offenders and is likely a result of worse 

physical health across the life course – as identified in Chapter 2. Unnatural causes of death 

will also be argued to be more likely in community offenders compared to non-offenders.  

 

A particularly prevalent cause of unnatural death within offender populations is often suicide. 

Chapter 4 thus provides meta-analytic evidence that, in addition to the widely documented 

influences that serious violence, traffic accidents and drug overdoses have on mortality of 

offenders (e.g., Nieuwbeerta & Piquero, 2008), suicide is also a major cause of premature 

mortality in community offenders - even when controlling for drug use, violence and excluding 

psychiatric samples.  

 

In summary, Chapters 2, 3 and 4 provide evidence that community offenders are a particularly 

vulnerable sub-group of offenders, in terms of physical health, premature mortality and the 

likelihood of suicide. Each chapter contains a focused review of the relevant, specific literature, 

together with its own Discussion section. These will then be tied back together in Chapter 6 

which will bring together all the findings of this research against the backdrop of the wider 

literature context set out above. 

 

It is argued that this research provides several novel contributions to the field of health and 

epidemiological criminology. Firstly, this is the first work to investigate physical health in 

community offenders using a trajectory approach up to age 48, controlling for antisocial 

personality risk factors and comparing contemporaneous and prospective self-reports and GP 

data. Secondly, this is the first work to investigate premature mortality, suicide or physical 

health in community offenders - excluding drug use, death by homicide and controlling for 

differences in sample comparisons (community, population and ex-prison). Thirdly, this is the 

first work to investigate premature mortality or suicide in community offenders who do not 
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have a reported history of mental health. Fourthly, this is the first work to compare mortality, 

suicide and physical health of male and female community offenders meta-analytically. Fifthly, 

the meta-analyses are global in scope, containing over 1.5 million community offenders with 

non-offender comparisons, utilising prospective longitudinal designs and controlling for time 

at risk of offending. No such studies have been undertaken before.  

 

Lastly, in the field of Criminology, systematic reviews often do not utilise ‘Gold Standard’ 

reporting approaches from the medical sciences, such as PRISMA guidelines. Utilising this 

approach advances and improves the methodologies that have been used to date in 

criminological research on this topic (Losel, 2018). It also reinforces the robustness of findings 

and conclusions obtained by this thesis with the aim of making an original contribution to 

scholarship in the field of health and crime. 
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Chapter 2: Offender Trajectories, Antisocial Personality, Health and Hospital 

Admissions: Relationships in the Cambridge Study of Delinquent Development345 

Introduction 

Offending is part of a constellation of social disorders, including truancy and substance abuse, 

many of which constitute significant health risks and causes a reduction in life success across 

a multitude of measures, including unemployment, relationship problems, accommodation 

problems, and low educational achievement (Farrington et al., 2006). 

 

Research so far undertaken in this area has suggested that it is likely that offending “has 

detrimental consequences in other domains of life, including health…” (Benson, 2013: p. 133). 

However, longitudinal investigations of associations between offending and health outcomes 

are rare. In this regard, an important new opportunity has emerged from the Cambridge Study 

in Delinquent Development (CSDD) which provides prospective self-reported and General 

Practitioner (GP) reported longitudinal data on injury, illness and treatment-seeking behaviour 

as well as data concerning offending trajectories and antisocial personality.  

 

Physical Health Literature 

The research so far undertaken in this area has suggested that offenders experience adverse 

health outcomes (Farrington, 1995; Fazel & Baillargeon, 2011; Hughes et al., 2020; Holzer et 

al., 2020; Kinner et al., 2018; Odgers et al., 2007; Shepherd et al., 2002; Testa & Semenza, 

2020). There is evidence, for example, that young offenders and adults with criminal records 

are more likely to have a history of physical injuries of various kinds (Hughes et al., 2020). 

Literature also suggests that sexually transmitted, blood‐borne infections and tuberculosis are 

also frequently seen among offenders (Kinner et al., 2018; Vaughn, Salas-Wright, DeLisi & 

Piquero, 2014). 

 

 
3Skinner, G. C. M., Farrington, D. P., & Shepherd, J. P. (2020). Offender Trajectories, Health and Hospital 

Admissions: Relationships in the Cambridge Study in Delinquent Development. Journal of the Royal Society of 

Medicine, 113(3), 110-118. doi: 10.1177/0141076820905319. 
4Skinner, G. C. M., & Farrington, D. P. (2021). Self-reported and general practitioner recorded indicators of 

lifetime health up to age 48 according to offender type in the Cambridge Study in Delinquent Development. 

Criminal Behaviour & Mental Health, 31(3), 211-219. doi: 10.1002/cbm.2194. 
5 Skinner, G. C. M., & Farrington, D. P. (2020c). Antisocial Personality Versus GP Reported and Self-reported 

Health Outcomes. Journal of Forensic Psychiatry & Psychology. doi: 10.1080/14789949.2020.1864451. 



31 

 

Using data from the Cambridge Study in Delinquent Development (CSDD), Shepherd et al. 

(2002; 2004) found that convictions up to age 32 were associated with fewer respiratory 

illnesses and fewer illnesses overall at age 16-18 and fewer organic illnesses at age 27-32. Self-

reported offending at age 32 was related to low hospital admissions at the same age. Piquero 

et al. (2011), also using the CSDD, found that high-rate chronic offenders have the highest risk 

of hospitalization and disability compared to other typologies of offenders. These interesting 

and perhaps incongruous findings highlight the need to study the health-crime relationship after 

age 32 in to later life, and take into account differing offending typologies.  

 

Piquero and colleagues (Piquero et al., 2007b) found that life-course persistent offenders had a 

higher likelihood of physical health problems such as asthma, kidney problems, and heart 

trouble compared to Adolescent-limited and Late-Onset offenders. Other studies, such as the 

National Collaborative Perinatal Project (Piquero et al., 2007a) have also indicated that longer 

criminal careers are associated with a significantly higher incidence of poor physical health, in 

addition to an increased incidence of hospitalization. Using data from the Dunedin 

Multidisciplinary Health and Development Study, Odgers et al. (2007) have also identified life-

course persistent offenders as possessing the greatest physical health burden, again compared 

to less prolific offending subgroups. Findings from the Add Health study also confirm that 

longer criminal career durations are associated with an increased number of physical health 

conditions (Baćak & Karim, 2019), and higher levels of cardiometabolic risk (Schwartz et al., 

2020).  

 

Taken as a whole, this body of research highlights that offending may be associated with 

negative physical wellbeing, and that certain subgroups, like life-course-persistent offenders, 

may be at greater risk of worse physical health outcomes than their lower level and non-

offending comparators. Therefore, this current body of work suggests that there is a relationship 

between physical health and criminal career durations and trajectories over the life-course. 

 

Antisocial Personality 

The influence of psychosocial risk factors and antisocial personality variables has also been 

investigated up to age 32 (Shepherd et al., 2002; 2004). Shepherd et al. (2002) found that illness 

in general was not related to an antisocial personality at age 18 (23% of boys who suffered 

illnesses were antisocial, compared with 23% of the remainder: OR= 1.02). However, the boys 

who experienced respiratory tract illnesses at age 16-18 were significantly less likely to be 
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antisocial: 19% were antisocial, compared with 27% of the remainder (OR= 0.61). With regards 

to the elements of an antisocial personality, respiratory tract illnesses were negatively related 

to anti-establishment attitudes and having unprotected sex. Therefore, less healthy boys were 

less antisocial. 

 

At age 32, there were also few significant links between measures of concurrent antisocial 

behaviour and illness. Antisocial personality measured by multiple indicators, including drunk 

driving, fighting after drinking, sexual promiscuity, and heavy smoking, was associated with 

poor mental health (OR= 7.23) up to age 32 but also with less physical illness (OR= 0.37) 

(Shepherd et al., 2004). On the other hand, by age 32 earlier antisocial behaviours, like fighting 

after drinking and heavy smoking, had become positively related to illness – particularly 

psychological disorders; and low job status was positively related to hospital admissions. 

Childhood precursors of offending which were linked to a lower risk of infections at age 16-

18 were high daring and low income. However, poor parental supervision predicted a higher 

risk of cardiovascular illness at age 27-32, while low nonverbal IQ predicted a higher risk of 

psychological illness at the same age. 

 

Therefore, research to date would indicate that an antisocial personality and its childhood 

precursors seem to be associated with both negative and positive health outcomes. However, 

whilst offending rates decrease after adolescence, the impact on health of an antisocial 

personality during adolescence may persist and become more apparent in the later decades of 

life. No study has investigated the impact of antisocial personality and lifestyle factors from 

age 10 to 48 on health, while controlling for childhood risk factors. Although longitudinal 

investigations of this length assessing the association between offending, antisocial personality 

and health outcomes are uncommon, these analyses can be conducted using the data from the 

CSDD. 

 

The Reliance on Self-Reported Data 

Previous work in the CSDD, and more widely, is often based on self-reported health 

information, which may influence the associations reported and lead to the critical question of 

whether inferences about the life-course of crime and health are different across different data 

sources. Previous criminological research on the CSDD compared self-reported convictions 

and official conviction data. Several studies have found that the likelihood and frequency of 

offending is higher according to self-reports than according to official conviction data (e.g. 
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Farrington, Ttofi, Crago & Coid, 2015; Kirk, 2006). For example, in one study, there were 112 

self-reported offences per offender on average, compared with 3.3 convictions, a ratio of 34 to 

1 (Farrington et al., 2015). However, there is also high concurrent validity of self-reported 

convictions in relation to recorded convictions (Auty, Farrington & Coid, 2015).  

Further work by Borschman et al. (2017), using confidential interviews with 1315 adults 

conducted within 6 weeks of expected release from 1 of 7 prisons in Queensland, Australia, 

found that the agreement between self-reported and the medically verified history of self-harm 

was poor, with only 64 (37.6%) of 170 participants with a history of medically verified self-

harm disclosing a history of self-harm at baseline. The authors concluded that a self-reported 

history of self-harm should not be considered a sensitive indicator of prior self-harm or of 

future self-harm risk in incarcerated adults. Similarly, Stogner and colleagues (Stogner, Gibson 

& Miller, 2014) did not find any linkages between self-reported health and crime, despite 

finding a relationship between violent offending and health, and suggested that this may be 

because the self-reported measures involved are not sufficiently objective to meaningfully 

measure the health-offending relationship (Stogner et al., 2014). 

Furthermore, Keen and colleagues (Keen, Kinner, Borschmann & Young, 2020), investigated 

the concordance between self-reported non-fatal overdose (NFOD) and medically-verified 

histories of NFOD in individuals recently released from prison. They used pre-release baseline 

survey data from 1307 adults in prison surveyed from 2008 to 2010 in Queensland, Australia, 

linked to ambulance, emergency department, and hospital records. Keen et al. (2020) found 

that 224 (19 %) participants self-reported NFOD history only, 75 (5%) had medically-verified 

NFOD history only, and 56 (4%) had both self-reported and had medically-verified NFOD 

history. These researchers also concluded that relying on self-report data is likely to miss 

people at increased risk of future poor health, many of whom could be identified through 

medical records. However, in the medical literature, self-reports and medical reports are 

consistently found to have high concordance and validity (Gupta, Gu, Chen, Lu, Shu & Zheng, 

2011; Short et al., 2009; Zhu, McKnight, Stergachis, Daling & Levine, 1999). It is therefore 

important to produce analyses which take into account the differing forms of reported data.  

 

Current Study 

This Chapter has three focuses. In contrast to the conviction and risk factor analyses previously 

performed (Piquero, 2008), the first focus here is on temporary versus persistently antisocial 
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persons, defined according to Moffitt’s (1993, 2006) and Jolliffe et al.’s (2017b) three 

offending trajectories (Life-Course-Persistent (LCP), Adolescence-Limited (AL), Late-Onset 

(LO) offenders, who constitute qualitatively distinct types of persons (Jolliffe et al., 2017b; 

McGee & Farrington, 2010; Moffitt & Caspi, 2001; Moffitt, Caspi, Rutter & Silva, 2001; 

Piquero, Jennings & Barnes, 2012; Zara & Farrington, 2009). These different offending 

pathways may bear differential risks for adult health (Jolliffe et al., 2017a; 2017b; Zara & 

Farrington, 2009; McGee & Farrington, 2010; Moffitt, 2006). 

 

Secondly, no previous study has investigated the impact of antisocial personality and lifestyle 

factors from age 10 to 48 on health, while controlling for childhood risk factors. Although 

longitudinal investigations of this length assessing the association between offending, 

antisocial personality and health outcomes are uncommon, these analyses can be conducted in 

the Cambridge Study in Delinquent Development (CSDD). This provides prospective 

longitudinal data on injury, as well as offending, self-reported delinquency, personality and 

behavioural features in the definitions of conduct disorder, antisocial personality disorder and 

psychopathy, alongside a constellation of adverse family background features. This section of 

the chapter has four aims: firstly, to establish relationships between Antisocial Personality 

(ASP) at ages 18, 32, 48 and health outcomes up to age 48; secondly, to establish relationships 

between childhood risk factors at age 8-10 and health outcomes up to age 48; thirdly, to 

investigate whether ASP is independently related to worse health outcomes when controlling 

for significant childhood risk factors; and fourthly, to compare self-reported health with GP 

reported health outcomes in relation to ASP and childhood risk factors. 

 

The third focus of this chapter is to investigate any differences that may exist between General 

Practitioner (GP) records and self-reported data, which uniquely, were all collected 

contemporaneously in the CSDD. This makes it possible to directly compare self-report and 

GP medical data longitudinally over a 48-year period for different offender trajectories. 

Therefore, for the first time, it possible to investigate the differences in health data between 

self-reports and GP reports, and to study the differences between offenders and non-offenders 

in health reporting of certain conditions and hospitalization records – all of which may have 

significant implications for research and clinical recording of health in the population. 
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Methods 

Cambridge Study in Delinquent Development 

Research methods used in this study are described in detail in a report of an investigation of 

links between offending trajectories, injuries and illness up to the age of 18 (Shepherd et al., 

2002). The CSDD is a prospective longitudinal survey of the development of offending and 

antisocial behaviour in 411 London males. At the time they were first contacted in 1961/62, 

they were all living in a working-class inner-city area of South London.  The sample included 

all the boys then aged 8-9 and on the registers of six state primary schools within a one-mile 

radius of a research office that had been established.  Hence, the most common year of birth of 

these males was 1953. In nearly all cases (94%), the family breadwinner at that time, usually 

the father, had a working-class occupation (skilled, semi-skilled or unskilled manual 

worker). Most of the males were white (97%) and of British origin.  

 

Interviews and Tests 

Details of interviews and tests involving the males, teachers, parents, and peers have been 

published (Shepherd et al., 2002; 2004). The tests at age 8-14 measured individual 

characteristics such as intelligence, attainment, personality, and psychomotor impulsivity, 

while the interviews collected information about such topics as living circumstances, 

employment histories, relationships with females, offending behaviour, and leisure activities 

such as drinking and fighting. The men were interviewed in a research office at ages 16, 18 and 

21 and in their homes at ages 25, 32 and 48 by trained social science graduates. At all ages 

except 21 and 25, the aim was to interview the whole sample, and it was always possible to 

trace and interview a high proportion – for example, 389 out of 410 who were still alive at age 

18 (95%), 378 out of 403 who were still alive at age 32 (94%) and 365 out of 394 who were 

still alive at age 48 (93%) (Farrington et al., 2006). Criminal records of these males have been 

traced up to age 61, by which time 360 males were still at risk of offending.  

 

Self-Report Health data 

Injury and physical health data were only studied 10 years after the data collection began 

because, previously, no hypotheses relating to health outcomes had been considered (Shepherd 

et al., 2002; 2004). However, it should be emphasised that although health data were not studied 

for these 10 years, health data collection was prospective in every CSDD sweep. Interviewers 

recorded all illnesses and injuries that had occurred at ages 16-18, 27-32 and 43-48, and the 

number of hospital visits at ages 27-32 and 43-48. The illnesses recorded by the interviewers 
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were categorised as Respiratory Tract, Cardiovascular, Musculoskeletal, Skin, Allergic, 

Gastrointestinal and Infectious Illness at ages 18 and 32. However, at age 48 illness data was 

only categorised into Organic Illnesses. I therefore chose to aggregate the illness categories at 

ages 18 and 32 into just an ‘Organic Illness’ variable to allow a direct comparison across these 

three age groups (see Table 1 and 2 show the prevalence and ORs of each physical health 

category at age 18 and 32). This method ensured that data was complete for all individuals 

across all ages (N=392). Injuries were categorised according to their cause as sport injuries, 

assault injuries, industrial injuries, and road accident injuries.  

 

In addition to simple Odds Ratios (OR), Adjusted Odds Ratios (AOR) are provided, based on 

binary logistic regressions that controlled for 5 risk factors at age 8-10, which have consistently 

been among the most important risk factors for convictions (Farrington et al., 2015): a 

convicted parent, poor parental supervision, low family income, low nonverbal IQ, and high 

daring. Parental convictions were obtained from criminal record searches. Poor parental 

supervision referred to the father not knowing where his children were when they were out. 

Low family income at age 8 was rated by the psychiatric social workers based on interviews 

with the parents. Low nonverbal IQ (90 or less) of the boy was measured by the Progressive 

Matrices test. High daring was rated by parents and peers and identified boys who took many 

risks in traffic, climbing, and exploring. Unfortunately, we could not control for drug or alcohol 

use, which has been robustly linked to worse health outcomes (Borschmann et al., 2020; Testa 

& Semenza, 2020), due to small numbers. Descriptive statistics and ORs for each offending 

trajectory are presented in Tables 1 and 2 in Appendix A. 

 

GP Health Data 

At age 48, 304 men completed a medical interview for the research (89% of the 343 who had 

the core face-to-face social interview) and each was asked for consent to obtain their medical 

records from their GPs. Data were requested from every GP surgery where an individual had 

been registered, and full primary care data (paper records) from birth up to age 48 were returned 

for N=264 men, 87% of those who completed the medical interview but only 77% of those with 

a social interview. The GP data were then coded into binary (Yes/No) variables. Physical 

illness categories were respiratory tract, cardiovascular, musculoskeletal, skin, allergic, 

gastrointestinal, and infectious illnesses. Severity was in part indicated by disabling medical 

conditions. Service use was indicated by having ever been hospitalized as a medical inpatient 
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and surgical admissions. Unfortunately, AORs could not be conducted for these GP records, 

due to small numbers and the limited statistical power of analyses. Tables 1-5 in Appendix B 

show individual risk factor logistic regressions, highlighting the limited prevalence within each 

category, and the subsequent inability to conduct AOR analyses. Data were analysed by means 

of the Statistical Package for the Social Sciences version 24. 

 

Antisocial Personality Scales 

West and Farrington (1977) developed a scale of “antisocial tendency” at age 18, based on an 

unstable job record, heavy gambling, heavy smoking, drug use, drunk driving, sexual 

promiscuity, spending time hanging about, antisocial group activity, violence, anti-

establishment attitudes and being tattooed. Their aim was to devise a scale of deviance that was 

not based on types of acts (crimes of dishonesty) that usually led to convictions, and they went 

on to show that the males who were convicted by age 18 were antisocial in a variety of other 

respects according to this scale. West and Farrington (1977) concluded that a constellation of 

adverse family background features, including poverty, large family size, martial disharmony, 

harsh and erratic child-rearing techniques, and parental criminality, led to a constellation of 

antisocial features when sons reached the age of 18, among which criminality was again likely 

to be one element.  

 

Based upon the work of West and Farrington (1977), Farrington (1991) devised scales at 

different ages that were the best measures available in the CSDD of the personality and 

behavioural features in the definitions of conduct disorder, antisocial personality disorder and 

psychopathy. Antisocial personality scores (ASP) were derived from interviews with the study 

males, parents, teachers, and official records at ages 18, 32 and 48; see Farrington (1991) and 

Murray, Blokland, Farrington, and Theobald (2014) for details.  

 

Psychosocial Risk Factors 

At ages 8-10, the aim was to measure variables that were believed (at the time) to predict 

delinquency. The same five risk factors, mentioned above, which have consistently been among 

the most important risk factors for convictions (Farrington et al., 2015) were again investigated. 

In many CSDD analyses, the age 8-10 variables were dichotomized into the “worst” quarter 

versus the remainder. This facilitated a “risk factor” approach, made all the risk factors 

comparable, and did not usually involve much loss of information, as many variables were 
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originally measured on 2-, 3-, or 4-point scales (Farrington & Loeber, 2000). They were not 

usually measured on normally distributed equal-interval scales.  

 

ASP Statistical Analysis 

The first aim of the statistical analysis was to establish the association between ASP scores and 

age 8-10 risk factors and worse health outcomes. The second aim was to test whether ASP 

scores were independently related to worse health when controlling for significant age 8-10 

risk factors. The third aim was to compare results obtained with self-reported health outcomes 

and those obtained with outcomes recorded in GP medical records. Therefore, each stage of 

analysis, as described below, was carried out separately, with one set of analyses utilising self-

report information and the other using data from coded GP records. 

 

The ASP scales were divided into four quartiles and compared with health measures. The ASP 

scores were also dichotomised at the median. Odds ratios (ORs) with one-tailed p-values for 

health (because of directional predictions) were calculated between dichotomised ASP scores 

and health outcomes. Comparisons were made between ASP variables at ages 18, 32 and 48 

and health outcomes up to age 48. In the second step, the association between childhood 

antecedents and health outcomes was tested using 2x2 ORs, identifying independently 

predictive childhood risk factors that were related to worse health outcomes. Partial ORs were 

estimated using a forward stepwise method in order to minimize problems of multicollinearity. 

In the third step, for ASP scales that were related to health outcomes, we entered the significant 

risk factors for each health outcome as a block, followed by significant dichotomised ASP scale 

variables at a given age, within a forward stepwise logistic regression, to see if ASP scores 

were related to worse health outcomes independently of these significant childhood risk factors. 

 

Results 

Self-Reported Physical Health and Injury Data 

Offending Trajectories 

Distinct offender groups were studied according to the taxonomy of Moffitt (1993, 2006) and 

Jolliffe et al. (2017b). These have been framed as life-course-persistent (LCP), adolescence-

limited (AL), and late-onset (LO) offenders (Farrington, Ttofi & Coid, 2009; Jolliffe et al., 

2017b; McGee & Farrington, 2010; Moffitt, 2006; 2018; Moffitt & Caspi, 2001; Piquero, et 

al., 2012). We also included a Non-offenders (NO) category as a comparison group (See Table 

3). Moffitt's (1993) developmental taxonomy was chosen because it has been proven to be one 
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of the most influential theoretical models for categorizing types of offenders (e.g., Jolliffe et 

al., 2017b; Piquero & Chung, 2001). 

 

LCP offenders were defined as those who committed their first offence up to age 20 and then 

at least another offence at age 30 or later (up to age 61) (Farrington, 2019). AL offenders were 

labelled as such if they committed their first offence up to age 20 and their last offence before 

age 30. LO offenders were classified as those who only commenced offending at age 21 or 

later. The OFF category included any individual with a history of offending at any age or 

duration. The three distinct offender trajectories were compared individually to the NO 

category in all analyses to generate the ORs and Adjusted ORs which were used to summarize 

the strength of relationships between variables. 

 

Self-Reported Incidence of Illness in Offender Trajectories vs. NO up to Age 48  

Table 4 presents the incidence of illnesses for each offender trajectory across the three age 

periods. Table 4 also presents the ORs and adjusted ORs of illnesses for each offender 

trajectory compared to NOs across the three age periods. The analyses are sometimes limited 

by small numbers. The unadjusted ORs yielded many more significant results than the adjusted 

ORs. Based on unadjusted ORs at age 18, the incidence of physical illness was lower among 

offenders. At age 32, the incidence of physical illness was lower among LCP offenders and 

higher among AL offenders. At age 48, the incidence of physical illness was higher among 

LCP and LO offenders. Based on adjusted ORs at age 48, the incidence of physical illness was 

higher among LCP and LO offenders and among offenders in general. 

 

Self-Reported Hospitalization for Offender Trajectories vs. NO up to Age 48 

Table 4 also presents the incidence and odds ratios of hospitalization for each offender 

trajectory at ages 32 and 48. Based on unadjusted ORs at age 32, the incidence of 

hospitalization was lower for LCP and LO offenders, but higher for AL offenders. Based on 

adjusted ORs at age 32, the incidence of hospitalizations was higher for LO offenders. Both 

unadjusted and adjusted ORs at age 48 showed that the incidence of hospitalizations was higher 

for all three offender types and offenders in general. 
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Self-Reported Physical Injuries of Offender Trajectories vs. NO up to Age 48  

Table 5 presents the incidence of physical injuries in offenders across the three age periods. 

Table 5 also reports the ORs and Adjusted ORs for injuries across the three ages versus NO. 

Based on unadjusted ORs, at age 18 LCP offenders had a higher incidence of industrial injuries 

and road accidents, but a lower incidence of sports injuries. AL offenders had a higher 

incidence of industrial and assault injuries, but a lower incidence of sports injuries. LO 

offenders also had a higher incidence of industrial and assault injuries, but a lower incidence 

of sports injuries and road accidents. Offenders in general had a higher incidence of injuries, 

including industrial and assault injuries and road accidents. However, they had a lower 

incidence of sports injuries than NO.  

 

At age 32, LCP offenders had a lower incidence of assault injuries, whereas LO offenders had 

a higher incidence of assault injuries. At age 48, LCP offenders had a higher incidence of 

industrial injuries, assault injuries and road accidents, but a lower incidence of sports injuries. 

AL offenders had a higher incidence of industrial injuries, but a lower incidence of assault 

injuries, sports injuries and road accidents. LO offenders had a higher incidence of industrial 

and assault injuries, and a lower incidence of sports injuries. Offenders in general had a higher 

incidence of industrial injuries, but a lower incidence of sports injuries.  

 

Based on adjusted ORs, at age 18 AL offenders had a lower incidence of all injuries. Offenders 

in general, however, had a higher incidence of all injuries, including industrial injuries, assault 

injuries and road accidents. Offenders in general had a lower incidence of sports injuries. At 

age 48, LO offenders had a higher incidence of industrial injuries, as did offenders in general. 

 

GP Reported physical Health Data 

Offending Trajectories 

Offending trajectory distribution across the sample was: life-course-persistent: N=54; 

adolescence-limited: N= 76; late-onset: N= 42; non-offenders: N= 222. Within our final sample, 

over 90% of men in each group had provided self-reported health data (LCP: 100% of LCPs; 

AL: 96%; LO: 100%; NO: 99%). Although a majority had GP data, this was available for fewer 

men in the offender and non-offender groups (LCP: 54%; AL: 72%; LO: 64%; NO: 69%).  
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Associations between Health and Offending 

Table 6 shows that, according to GP records, offenders fare no worse in any health domain 

than non-offenders. However, LCP offenders were more likely than non-offenders to have a 

record of a disabling medical condition.  

 

ASP Findings 

Self-Reported Health versus ASP scores at ages 18, 32 and 48 

Table 7 shows the prevalence of self-reported poorer health outcomes up to age 48 in each of 

the four ASP categories. Table 7 also provides Chi-Square results from 4x2 analyses and 

reveals that self-reported hospitalization was significantly associated with higher ASP scores 

at ages 18, 32 and 48. Table 7 also provides ORs for self-reported physical health and 

hospitalizations cumulatively reported up to age 48, versus ASP scores measured at age 18, 32 

and 48, respectively. According to self-reports, having higher ASP scores at ages 18, 32 and 

48 were significantly associated with an increased likelihood of hospitalization and higher ASP 

scores at age 32 of poorer physical health.  

 

GP Reported Health versus ASP scores at age 18, 32 and 48 

Table 8 shows the prevalence of GP reported poorer health outcomes in each of the four ASP 

categories. Table 8 also provides Chi-Square results from 4x2 analyses and reveals a 

significantly greater prevalence of disabling medical conditions when ASP scores were high at 

age 48. Table 8 also provides ORs for ASP scores, measured at age 18, 32 and 48, versus poor 

health. According to GP records, a higher ASP score was related to a high likelihood of poor 

physical health at age 32 and disabling medical conditions at age 48.  

 

Age 8-10 Risk Factors for Self-reported and GP-reported Health up to age 48 

Table 9 shows that having a convicted father (OR= 1.74, p= 0.04) and being daring (OR= 1.63, 

p= 0.04) independently predicted an increased likelihood of self-reported hospitalization. Table 

9 also shows that low nonverbal IQ independently predicted worse GP-reported physical health 

(OR= 2.12, p= 0.02). Low family income significantly predicted GP-reported disabling medical 

conditions (OR= 2.37, p= 0.02). 

 

ASP versus Self-Reported Health up to age 48, controlling for age 8-10 risk factors 

When controlling for having a convicted father and high daring, ASP at age 18 ((LRCS= 3.149, 

p= 0.04, OR= 1.65, p= 0.04), age 32 (LRCS= 3.268, p= 0.04, OR= 1.62, p= 0.04) and age 48 
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(LRCS= 5.013, p= 0.02, OR= 1.87, p= 0.02) were predictive of an increased prevalence of 

hospitalizations.  

 

ASP versus GP-reported Health up to age 48, controlling for Age 8-10 Risk Factors  

When controlling for low non-verbal IQ, ASP at age 32 was no longer predictive of worse 

physical health (LRCS= 0.164, p= 0.35, OR= 1.15, p= 0.35). When controlling for low family 

income, ASP at ages 32 and 48 were no longer predictive of disabling medical conditions 

(respectively: LRCS= 2.109, p= 0.08, OR= 1.72, p= 0.08; LRCS= 2.058, p= 0.08, OR= 1.72, p= 

0.08).  

 

Discussion 

Self-Reported Physical Health, Injury and Hospitalisation Findings  

This section of the chapter categorised offenders into three trajectories: Adolescence-Limited 

(AL), Late-Onset (LO) and Life-Course-Persistent (LCP), and compared their respective odds 

of self-reported (SR) physical health, injury and hospitalization. Studies have shown that, 

whilst offending rates decrease after adolescence, the impact on health of an antisocial lifestyle 

during adolescence persists and becomes more apparent in the later decades of life. However, 

previous researchers have not studied distinct offending trajectories, nor have they controlled 

for key risk factors.  

 

This study’s findings, when considering organic illnesses (Respiratory Tract, Cardiovascular, 

Musculoskeletal, Skin, Allergic, Gastrointestinal and Infectious Illnesses) and hospitalizations 

(the number of hospital visits), confirm other work and our hypotheses (Shepherd et al., 2002; 

2004; Shepherd, Shepherd, Newcombe & Farrington, 2009). They suggest that the impact of 

offending on self-reported health becomes more serious if offending persists beyond 

adolescence. Our analyses also highlight age-specific health implications related to the ages 

and durations at which offenders begin and end their delinquent behaviour.  

 

The results here also provide evidence that offenders are more likely to suffer injuries than 

non-offenders. It is possible that getting injured is another symptom or consequence of an 

antisocial personality which arises in childhood and persists into adulthood. Therefore, 

measures that prevent or reduce offending and antisocial behaviour are likely also to reduce 

injuries (Shepherd & Farrington, 1993).  
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It is important to highlight the large impact of adjusting for our risk factors, often minimising 

ORs and in some cases changing the direction of the OR. Although the differences in ORs is 

sometimes large, this is not necessarily surprising. Firstly, the five risk factors were chosen 

because of their strong established association with convictions (Farrington et al., 2015). 

Secondly, these risk factors were measured at age 8-10, after which there were long periods of 

time for historical forces to shape the social trajectories of family, education, and work, which 

in turn influence behaviour and particular lines of development. 

 

General Practitioner Physical Health and Hospitalisation Findings 

This section of the chapter categorised offenders into three trajectories, and compared their 

respective odds of physical health, injury and hospitalization using General Practitioner (GP) 

records. All sources of data suggested that the life-course-persistent offenders were particularly 

vulnerable to problems with their health. Where general practitioner records were available, 

the health of adolescence-limited offenders appeared in all measures to be no different from 

that of healthy controls. This may suggest that intervention strategies attempting to limit 

offending to adolescence would be particularly effective in reducing poor health outcomes 

across the life course. 

 

LCP offenders have a higher likelihood of being hospitalised according to self-reported data 

but not according to GP records (but overall hospitalisation rates in GP records were very high). 

It may be that the cohort was from a particularly disadvantaged area with respect to health and 

social characteristics, and findings should be viewed in this context.  

 

The findings in this section of the chapter again indicate that exploring health and offender 

trajectories over the life course is valuable, in line with Moffitt’s (1993) theory, providing 

useful temporal insights for intervention. These findings additionally highlight that it is useful 

to compare different data sources for health outcomes, especially when comparing 

hospitalization records, in the same way different sources of offending data have previously 

been compared (Auty et al., 2015; Borschman et al., 2017; Farrington et al., 2015; Keen et al., 

2020; Kirk, 2006).  

 

Reporting two forms of data with confirmatory and complimentary findings adds weight to the 

growing evidence that life-course-persistent offending, and offending that continues into later 

life, are likely to be risk factors for worse health outcomes. This work provides evidence that 
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interventions are needed to not only address antisocial behaviour at temporally sensitive 

periods, but that interventions which address the health ramifications of offending are also 

needed.  

 

Antisocial Personality and Psychosocial Risk Factors 

This section of the Chapter investigated the impact of ASP scores at age 18, 32, 48 and 

childhood risk factors at age 8-10 on health outcomes from age 18 to 48, while also comparing 

the differences between self-reported and GP reported health outcomes. No other study has 

examined the effects of antisocial personality, childhood risk factors and health outcomes over 

such a long period of time in a large community sample. 

The results replicate the findings of previous research investigating concurrent antisocial 

personality and health (Shepherd et al., 2002; 2004), with non-significant results common for 

most health outcomes up to age 32. However, our results also echo the conclusions of Skinner, 

Farrington and Shepherd (2020), showing that the likelihood of worse health outcomes 

increases as antisocial lifestyles continue into later decades of life. It should be noted that some 

of the individual antisocial personality variables within the ASP composite measure used in 

the analyses would be expected to directly impact physical health, especially heavy smoking, 

drug use and drunk driving (Junger, Stroebe & Van der Laan, 2001; Shepherd & Farrington, 

2003). This may have increased the likelihood of a relationship between the ASP composite 

measure and poor physical health over time. 

This study also highlights the enduring effects of parental and environmental factors at an early 

age, in line with previous research investigating ASP and personality disorders in general 

(Compton, Conway, Stinson, Colliver & Grant, 2005; Frankenburg & Zanarini, 2006) and 

expanding this work to also investigate the interaction of ASP with health and health service 

utilization.  

This study found that having a convicted parent and high daring at ages 18, 32 and 48 were 

related to an increased likelihood of hospitalization. Several studies have investigated risk 

factors for ASP, and the effects are best summarised in the National Collaborating Centre for 

Mental Health’s meta-analysis (2010). They found six studies highlighting risk factors in early 

childhood (0-5 years) which increased the likelihood of ASP at a follow-up age of 18-32, 
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reporting that early childhood behaviour problems (OR= 1.92) and family factors (maternal 

rejection, one parent family, parent separation) were significant risk factors (OR= 3.47).  

A further 17 studies highlighted risk factors in mid-childhood (6-11) for ASP at ages 15-32. 

The meta-analysis found that childhood behavioural problems increased the likelihood of ASP 

(OR= 2.56), specifically highlighting low IQ (OR= 2.00), ADHD (OR= 6.22) and family 

factors, such as parenting behaviour (OR= 2.64), parental separation and/or disharmony (OR= 

2.23) and social factors (parent education and low income) (OR= 2.39) as significant risks. 10 

studies identified risk factors in adolescence (ages 12-18) and found that behavioural problems 

(OR= 3.05), low IQ (OR= 2.12), family factors (OR= 2.50), family antisocial behaviour (OR= 

2.47) and parental separation and/or disharmony (OR= 2.22) to be significantly related to ASP. 

The age 8-10 risk factor findings have some overlap with this meta-analytic work. It is clear 

that risk factors are important in the development and prediction of ASP and are related to 

health and health service utilization across the life course. Unfortunately, no previous studies 

longitudinally relate ASP to health outcomes while controlling for significant childhood family 

and environmental risk factors, making it difficult for us to directly compare our results with 

prior studies. 

Findings from this study are therefore important for developing intervention and risk 

assessment plans. If more were known about aetiological risk factors for ASP and associated 

factors leading to poorer health, then key priorities could be established for future research and 

action (Coid, 2003). The findings also highlight the importance of longitudinal and life-course 

approaches to investigate the interface between constructs of antisocial personality, lifestyles 

and health. 

Conclusion 

The findings of this chapter imply that preventing individuals from offending is likely to have 

substantial benefits for health. This has extremely important implications for society. 

Antisocial behaviour, which persists from childhood into and beyond adolescence, causes a 

burden and cost to society (Anda et al., 2006; Cohen, Piquero & Jennings, 2010). Offenders 

are more likely than their non‐offending peers, or, indeed, their peers with other offending 

trajectories, to fail to do productive work and impose long‐term costs on the health and welfare 

services (Farrington et al., 2006). 
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Additionally, the findings of this Chapter, in relation to organic illness and hospitalization, 

suggest that addressing the predictors of chronic offending, by reducing childhood risk factors 

(McGee & Farrington, 2010; Piquero et al., 2012), for example, through nurse–family 

partnerships and child skills‐training programmes, which are both known to be effective, may 

contribute to improving health in middle-aged men as well as reducing long‐term offending 

(Craig, Piquero, Farrington & Ttofi, 2017; Losel & Beelman, 2003; Piquero, Farrington, 

Welsh, Tremblay & Jennings, 2009). This Chapter’s findings also highlight the importance of 

preventing individuals from commencing offending at a later age, due to the increased 

likelihood of injury and possible disability (Farrington, 2019). 

 

This chapter has also provided evidence that community offenders have worse health outcomes 

than non-offenders across the life-course. Collaborative research between clinical academics 

and criminologists is important in advancing knowledge about offending and about ill-health 

associated with offending, aiming to minimise disability of individuals and costs to society 

(Cohen & Piquero, 2009). At present, the prevention of offending and the prevention of injury 

and illness are considered and organized separately. The findings of this study suggest that a 

more integrated and targeted approach to prevention – in which offender rehabilitation and 

public health academics collaborate – would pay substantial dividends. The worst consequence 

of poor physical health is premature mortality, so this element of the health-crime relationship 

will be meta-analytically investigated in Chapter 3. 

 

 

 

 

 

 

 

 

 

 



47 

 

Table 1. Prevalence of illness in Offenders up to Age 32 
Age 16-18 LCP AL LO NO 

Allergies 
 

 

3 
(5.6%) 

6 
(8.2%) 

1 
(2.4%) 

11 
(5.2%) 

Gastro-Intestinal Diseases 

 

 

5 

(9.3%) 

6 

(8.2%) 

2 

(4.8%) 

21 

(10.0%) 

Infectious Disease 

 

 

30 

(55.6%) 

32 

(43.8%) 

19 

(45.2%) 

119 

(56.4%) 

Respiratory Disease 

 
 

25 

(46.3%) 

29 

(39.7%) 

18 

(42.9%) 

106 

(50.2%) 

Skin Disease    

 

                               

6 

(11.1%) 

10 

(13.7%) 

3 

(7.1%) 

16 

(7.6%) 

Age 27-32 LCP AL LO NO 

Allergies 

 
 

0 

(0%) 

2 

(2.9%) 

0 

(0%) 

0 

(0%) 

Gastro-Intestinal Diseases 

 

 

3 

(6.1%) 

9 

(13.2%) 

1 

(2.7%) 

13 

(6.6%) 

Infectious Disease 
 

 

3 
(6.1%) 

13 
(19.1%) 

7 
(18.9%) 

32 
(16.2%) 

Respiratory Disease 

 

 

3 

(6.1%) 

9 

(13.2%) 

6 

(16.2%) 

21 

(10.6%) 

Skin Disease 1 

(2.0%) 

 

1 

(1.5%) 

1 

(2.7%) 

5 

(2.5%) 

Note. % in Parentheses. The reported prevalence’s represent the actual number of individuals within each category and exclude individuals 

with missing data.  
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Table 2. Odds Ratios of Illness for Offenders vs. Non-Offenders up to Age 32 
Age 16-18 LCP AL LO 

Allergies 
 

 

1.07 (.73–1.59) 1.58* (1.10–2.26) .46* (.28–.75) 

Gastro-Intestinal Diseases 

 

 

.93 (.69–1.25) .82 (.60–1.11) .48* (.34–.68) 

Infectious Disease 

 

 

.99 (.85-1.14) .78 (.67-.90) .80 (.69-.93) 

Respiratory Disease 

 
 

.92 (.79-1.08) .79 (.68-.93) .85 (.73-1.00) 

Skin Disease   

                                

1.46 (1.08-1.98) 1.80 (1.34-2.42) .93 (.67-1.31) 

Age 27-32 

 

LCP AL LO 

Allergies 

 

 

1.00+ 1.00+ 1.00+ 

Gastro-Intestinal Diseases 

 
 

.92 (.65–1.32) 2.00* (1.47-2.72) .41 (.26–.65) 

Infectious Disease 

 

 

.38 *(.28-.51) 1.18 (.94-1.48) 1.17 (.93-1.46) 

Respiratory Disease 
 

 

.58* (.41-.80) 1.25 (.95-1.63) 1.53* (1.18-1.98) 

Skin Disease .80 (.44-1.45) 

 

.60* (.31-1.14) 1.08 (.62-1.87) 

Note. 95% Confidence Intervals are in Parentheses. * = P < 0.05. +CI’s are not available because the results were constant. No LCP, AL, 

LO offenders or NO reported any Allergies. 
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Table 3. Descriptive frequencies  
Offender Trajectories  Number of Individuals Cumulative Percentage Percentage Excluding Not at Risk 

Non-Offenders (NO)   220     53.5    56.1 

Offenders (OFF)   172     46.5     43.9 

- Late Onset (LO) 42 10.2 10.7 

- Adolescence Limited (AL) 76 18.5 19.4 

- Life Course Persistent (LCP) 54 13.1 13.8 

Not at Risk 19 4.6 - 

Total 411 (392) - - 

Note. The LO, AL, and LCP categories are subsets of the aggregate Offender category. LCP offenders were defined as those who committed 

their first offence up to age 20 and then at least another offence at age 30 or later (up to age 61)  20. AL offenders were labelled as such if they 

committed their first offence up to age 20 and their last offence before age 30. LO offenders were classified as those who only commenced 
offending at age 21 or later. The ‘Not at Risk’ category represents individuals who are deceased or emigrated at age 30. For a detailed 

description of these categories please see: Jolliffe et al.,(2017b). Prevalence of life-course-persistent, adolescence-limited and late-onset 

offenders: A systematic review of prospective longitudinal studies. Aggression and Violent Behavior, 33, 4-14.  
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Table 4. Incidence and Odds Ratios of Illness and Hospitalization for Offenders Compared to Non-Offenders up to Age 48 
Age 16-18 LCP AL LO OFF NO 

 I OR AOR I OR AOR I OR AOR I OR AOR I 

Organic Illness 
 

31 
(57.4%) 

 

.95 
(.82-1.09) 

1.08 
(.90-1.30) 

39 
(54.2%) 

.89 
(.77-1.03) 

.85 
(.46-1.57) 

20 
(47.6%) 

.78 
(.68-.91) 

.68 
(.33-1.40) 

90 
(52.3%) 

.86* 
(.74-1.00) 

.90 
(.56-1.43) 

128 
(60.7%) 

Age 27-32 LCP AL LO OFF NO 

Organic Illness 7 
(14.3%) 

.62* 
(.49-0.77) 

.92 
(.73-1.17) 

23 
(33.8%) 

1.46 
(1.21-1.76) 

.96 
(.52-1.74) 

7 
(18.9%) 

.81 
(.66-1.01) 

.72 
(.29-1.81) 

37 
(21.5%) 

.93 
(.75-1.14) 

1.01 
(.59-1.76) 

46 
(23.2%) 

Hospitalized 8 

(6.1%) 

.43* 

(.32-0.59) 

1.05 

(.82-1.36) 

17 

(25%) 

1.77* 

(1.42-2.22) 

.79 

(.54-1.16) 

2 

(5.4%) 

.38* 

(.28-.53) 

8.14* 

(1.03-64.66) 

27 

(15.7%) 

1.11 

(.87-1.42) 

.97 

(.51-1.86) 

28 

(14.1%) 

Age 43-48 LCP AL LO OFF NO 

Organic Illness 16 

(30.2%) 

1.18* 

(.98-1.42) 

1.26* 

(1.02-1.55) 

16 

(23.5%) 

.92 

(.75-1.12) 

1.31 

(.90-1.92) 

11 

(31.4%) 

1.23* 

(1.01-1.48) 

2.90* 

(1.23-6.83) 

43 

(25%) 

.98 

(.80-1.19) 

2.21* 

(1.24-3.95) 

30 

(25.6%) 

Hospitalized 32 

(64.0%) 

2.94* 

(2.46-3.50) 

1.25* 

(1.03-1.52) 

51 

(74.0%) 

3.39* 

(2.85-4.04) 

1.17 

(.82-1.66) 

11 

(32.2%) 

1.48* 

(1.22-1.79) 

2.45* 

(1.10-5.45) 

94 

(54.7%) 

2.51* 

(2.10-3.00) 

1.82* 

(1.07-3.10) 

42 

(21.8%) 

Note. I = Incidence, %’s in Parenthesises. LCP = Life Course Persistent Offenders, AL = Adolescent Limited Offenders, LO = Late Onset Offenders, OFF = Offenders, NO = Non-Offenders. OR = Odds Ratio, AOR = 
Adjusted Odds Ratio. The reported incidence represents the actual number of individuals within each category and excludes individuals with missing data. Some numbers may not therefore directly correspond to those 

in Table 1. * = P < 0.05. When there were zero entries, ORs were calculated using the Haldane-Anscombe correction.   
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Table 5. Incidence and Odds Ratios of Physical Injuries for Offenders Compared to Non-Offenders up to Age 48 
Age 16-18 LCP AL LO OFF NO 

 I OR AOR I OR AOR I OR AOR I OR AOR I 

All Injuries 
 

33 
(64.7%) 

1.36 
(1.17-1.57) 

.57 
(.28-1.20) 

46 
(65.7%) 

1.38 
(1.19-1.60) 

.51* 
(.27-.96) 

24 
(57.1%) 

1.20 
(1.03-1.39) 

.76 
(.38-1.55) 

103 
(59.9%) 

1.26* 
(1.08-1.46) 

.61* 
(.38-.99) 

94 
(47.7%) 

Industrial Injuries  

 

12 

(23.5%) 

1.99* 

(1.57-2.53) 

.82 

(.32-2.06) 

17 

(24.3%) 

2.06* 

(1.63-2.61) 

.58 

(.28-1.21) 

11 

(26.2%) 

2.22* 

(1.76-2.81) 

.65 

(.28-1.52) 

40 

(23.3%) 

1.24* 

(1.00-1.53) 

.69 

(.39-1.22) 

37 

(18.8%) 

Assault Injury 

 

3 

(5.9%) 

1.44 

(.96-2.16) 

1.20 

(.20-7.20) 

11 

(15.7%) 

3.83* 

(2.69-5.46) 

.53 

(.18-1.60) 

4 

(9.5%) 

2.32* 

(1.59-3.38) 

.53 

(.14-2.00) 

18 

(10.5%) 

2.56* 

(1.77-3.71) 

.60 

(.23-1.58) 

8 

(4.1%) 

Sport Injury 

 

5 

(9.8%) 

.74* 

(.56-.98) 

.97 

(.32-2.95) 

5 

(7.1%) 

.54* 

(.40-.73) 

1.67 

(.58-4.85) 

3 

(7.1%) 

.54* 

(.40-.73) 

1.63 

(.46-5.80) 

13 

(7.6%) 

.58* 

(.43-.77) 

1.42 

(.67-3.03) 

26 

(13.2%) 

Road Accident 

 

6 

(11.1%) 

1.59* 

(1.16-2.17) 

 

1.59 

(.44-5.68) 

10 

(13.7%) 

1.96* 

(1.45-2.64) 

2.12 

(.83-5.42) 

1 

(2.4%) 

.34* 

(.21-.55) 

- 17 

(9.9%) 

1.41* 

(1.03-1.94) 

1.20 

(.52-2.75) 

14 

(7.0%) 

Age 27-32 

 

 LCP   AL   LO   OFF  NO 

All Injuries 

 

15 

(30.6%) 

1.16 

(.97-1.40) 

.65 

(.30-1.42) 

25 

(36.8%) 

1.40 

(1.17-1.68) 

.71 

(.37-1.36) 

8 

(21.6%) 

.82 

(.67-1.00) 

1.48 

(.60-3.64) 

48 

(27.9%) 

1.06 

(.88-1.28) 

.84 

(.50-1.41) 

52 

(26.3%) 

Industrial Injuries 
 

5 
(10.2%) 

.92 
(.69-1.22) 

.84 
(.27-2.58) 

10 
(14.7%) 

1.32 
(1.02-1.72) 

.88 
(.36-2.19) 

3 
(8.1%) 

.73 
(.54-.98) 

2.14 
(.47-9.71) 

18 
(10.5%) 

.95 
(.71-1.25) 

1.14 
(.54-2.40) 

22 
(11.1%) 

Assault Injury 

 

0 

(0.0%) 

.05* 

(.00-.81) 

- 1 

(1.5%) 

1.50 

(.67-3.35) 

.58 

(.04-7.56) 

1 

(2.7%) 

2.70* 

(1.30-5.61) 

.29 

(.02-3.72) 

2 

(1.2%) 

1.20 

(.52-2.79) 

.64 

(.08-5.10) 

2 

(1.0%) 

Sport Injury 2 

(4.1%) 

.67 

(.45-1.01) 
 

1.13 

(.21-6.03) 

7 

(10.3%) 

1.69 

(1.22-2.35) 

.56 

(.18-1.75) 

3 

(8.1%) 

1.33 

(.94-1.87) 

.53 

(.13-2.10) 

12 

(7.0%) 

1.15 

(.81-1.64) 

.76 

(.30-1.93) 

12 

(6.1%) 

Age 43-48  

 

 LCP   AL   LO   OFF  NO 

All Injuries 

 

7 

(13.2%) 

.87 

(.68-1.12) 

1.06 

(.84-1.34) 

8 

(11.8%) 

.78 

(.60-1.01) 

.90 

(.58-1.39) 

7 

(20.0%) 

1.32 

(1.05-1.67) 

1.38 

(.53-3.59) 

22 

(12.8%) 

.85 

(.66-1.09) 

1.10 

(.58-2.05) 

29 

(15.1%) 

Industrial Injuries 

 

5 

(9.4%) 

1.81* 

(1.27-2.57) 

1.22 

(.86-1.69) 

6 

(8.8%) 

1.69* 

(1.19-2.41) 

1.31 

(.73-2.34) 

6 

(17.6%) 

3.38* 

(2.45-4.67) 

4.04* 

(1.28-12.72) 

17 

(9.9%) 

1.90* 

(1.35-2.69) 

2.53* 

(1.03-6.17) 

10 

(5.2%) 

Assault Injury 

 

1 

(1.9%) 

1.90* 

(.88-4.11) 

1.54 

(.82-2.89) 

0 

(0.0%) 

.05* 

(.00-.81) 

- 1 

(2.9%) 

2.90* 

(1.41-5.98) 

2.70 

(.22-32.61) 

2 

(1.2%) 

1.20 

(.52-2.79) 

2.00 

(.26-15.26) 

2 

(1.0%) 

Sport Injury 
 

1 
(1.9%) 

.45* 
(.26-.78) 

.74 
(.42-1.30) 

2 
(2.9%) 

.69* 
(.43-1.12) 

.78 
(.34-1.81) 

0 
(0.0%) 

.01* 
(.00-.19) 

- 3 
(1.7%) 

.40* 
(.23-.72) 

.36 
(.09-1.52) 

8 
(4.2%) 

Road Accident  2 

(4.0%) 

1.54* 

(.93-2.54) 

1.15 

(.70-1.88) 

1 

(1.5%) 

.58* 

(.30-1.10) 

.79 

(.24-2.62) 

1 

(2.9%) 

1.12 

(.65-.19) 

1.34 

(.14-12.90) 

4 

(2.3%) 

.88 

(.50-1.56) 

1.03 

(.23-4.64) 

5 

(2.6%) 

Note. I = Incidence, %’s in Parentheses. LCP = Life Course Persistent Offenders, AL = Adolescent Limited Offenders, LO = Late Onset Offenders, OFF = Offenders, NO = Non-Offenders. OR = Odds Ratios, AOR = 

Adjusted Odds Ratio. * = P < 0.05. The reported incidence represents the actual number of individuals within each category and excludes individuals with missing data. Some numbers may not therefore directly 
correspond to those in Table 1. There were no Road Accidents at 27-32. When there were zero entries, ORs were calculated using the Haldane-Anscombe correction.  
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Table 6. Prevalence and Odds Ratios of GP Reported Health in Types of Offenders Compared to Non-Offenders  
 LCP  AL  LO  N-OFF  

 N= 29 OR N= 55 OR N= 27 OR N= 153 

Physical Illness (152/264) 

 

 

17 

(58.6%) 

1.04 

(0.90-1.21) 

33 

(60.0%) 

1.07 

(0.38-1.23) 

16 

(59.3%) 

1.06 

(0.91-1.22) 

86 

(56.2%) 

Disabling Medical Condition (64/264) 

 

 

11 

(37.9%) 

1.66* 

(1.37-1.99) 

12 

(21.8%) 

0.95 

(0.78-1.17) 

6 

(22.2%) 

0.97 

(0.79-1.19) 

35 

(22.9%) 

Ever Hospitalized (234/264) 

 
 

26 

(89.7%) 

1.04 

(0.91-1.18) 

50 

(90.9%) 

1.05 

(0.93-1.20) 

26 

(96.3%) 

1.12 

(0.98-1.27) 

132 

(86.3%) 

Surgical Admission (221/264) 

 

 

26 

(89.7%) 

1.12 

(0.97-1.26) 

47 

(85.5%) 

1.06 

(0.93-1.20) 

24 

(88.9%) 

1.10 

(0.96-1.25) 

124 

(81.0%) 

%s in parentheses in data columns. 95% confidence intervals in parentheses. * = P < 0.05. LCP = Life-Course-Persistent Offenders, AL = Adolescence-Limited Offenders, LO = Late-Onset Offenders, N-OFF = Non-
Offenders. AORs could not be reported due to small numbers. 
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Table 7. Self-Reported Poor Health up to Age 48 versus Antisocial Personality Scores at ages 18, 32 and 48 
 Lowest  

0%-25% 

Low mid-range  

26%-50% 

High mid-range  

51%-75% 

Highest  

76%-100% 

X2 p OR p 

Physical Illness         

Age 18 

 

42 (67.7%) 98 (75.4%) 58 (71.6%) 76 (71.0%) 1.354 0.36 0.90 0.65 

Age 32 

 

53 (62.4%) 78 (78.8%) 65 (69.1%) 78 (76.5%) 7.592 0.03 0.95 0.12 

Age 48 23 (67.6%) 72 (73.5%) 110 (69.2%) 69 (77.5%) 2.403 0.25 1.05 
 

0.65 

Ever Hospitalized         

Age 18 

 

31 (50.0%) 67 (51.5%) 48 (59.3%) 71 (66.4%) 6.813 0.04 1.32 

 

0.01 

Age 32 37 (43.5%) 52 (52.5%) 62 (66.0%) 66 (64.7%) 12.656 0.01 1.41 
 

0.01 

Age 48  

 

5 (14.7%) 54 (55.1%) 97 (61.0%) 61 (68.5%) 30.851 0.01 1.35 

 

0.01 

Age 18 and 32, N=380; Age 48, N= 345. One-tailed p values, because of directional predictions. 
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Table 8. GP Reported Poor Health up to Age 48 versus Antisocial Personality Scores at ages 18, 32 and 48 
 Lowest  

0%-25% 

Low mid-range  

26%-50% 

High mid-range  

51%-75% 

Highest  

76%-100% 

X2 p OR p 

Physical Illness         

Age 18 

 

23 (65.7%) 44 (55.0%) 27 (54.0%) 37 (59.7%) 1.540 0.67 0.95 

 

0.83 

Age 32 

 

21 (47.7%) 31 (50.8%) 39 (63.9%) 40 (65.6%) 5.497 0.14 2.27 

 

0.01 

Age 48 
 

38 (59.4%) 32 (56.1%) 7 (58.3%) 54 (57.4%) 0.135 0.99 1.17 
 

0.55 

Disabling Medical Condition          

Age 18 

 

6 (17.1%) 22 (27.5%) 8 (16.0%) 17 (27.4%) 3.606 0.31 1.09 

 

0.79 

Age 32 
 

8 (18.2%) 13 (21.3%) 14 (23.0%) 18 (29.5%) 2.096 0.55 1.92 
 

0.07 

Age 48 

 

13 (20.3%) 7 (12.3%) 4 (33.3%) 29 (12.8%) 7.856 0.05 1.89 

 

0.05 

Ever Hospitalized         

Age 18 
 

31 (88.6%) 69 (86.3%) 45 (90.0%) 51 (82.3%) 1.592 0.66 0.94 
 

0.87 

Age 32 

 

32 (72.7%) 59 (96.7%) 54 (88.5%) 51 (83.6%) 13.123 0.01 0.74 

 

0.50 

Age 48 

 

55 (85.9%) 50 (87.7%) 9 (75.0%) 82 (87.2%) 1.473 0.69 0.94 

 

0.87 

N= 227. One-tailed p-values, because of directional predictions. X2 with 3 df.
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Table 9. Age 8-10 Risk Factors Predicting Health  

 Convicted Father Poor Parental Supervision Low Family Income Low Nonverbal IQ High Daring 

 

 OR p OR p OR p OR p OR p 

SR Health Measures 

 

     

Physical Illness  

 

0.76 0.32 0.88 0.68 0.86 0.48 0.70 0.16 0.66 0.10 

Hospitalization 
 

1.74* 0.04 0.95 0.86 1.14 0.60 1.22 0.42 1.63* 0.04 

GP Health Measures 

 

     

Physical Illness 

 

1.10 0.78 1.22 0.58 1.50 0.24 2.12* 0.02 1.35 0.30 

Disabling Medical Conditions 

 

1.53 0.24 1.15 0.74 2.37* 0.02 1.16 0.68 0.90 0.78 

Hospitalizations 

 

1.10 0.84 1.07 0.90 1.17 0.76 1.39 0.50 0.60 0.20 

Note: Partial odds ratios shown, based on forward stepwise logistic regressions. 2-tailed p-values are presented due to counter-intuitive results with SR Physical Illness. Therefore, there were no clear directional 
predictions to permit the use of 1-tailed p-values. 



56 
 

 

Chapter 3: A Systematic Review and Meta-Analysis of Premature Mortality in 

Community Offenders6 

Introduction 

The early death rate of offenders has been found to be considerably higher than the national 

average among non-offenders (Laub & Vaillant, 2000; Tremblay & Pare, 2003). Amongst all 

offender populations, studies of mortality have been less prevalent than work that examines 

their physical and mental wellbeing (for reviews, see Massoglia & Pridemore, 2015; Wildeman 

& Muller, 2012; Wildeman & Wang, 2017). Indeed, the weakness in research into mortality 

outside custodial settings can be summarised by Phillips and colleagues, who stated in 2018 

that “…given that there is evidence to suggest that contact with the criminal justice system in 

non-custodial settings is associated with higher mortality rates than those found in the general 

population...”, the paucity of studies “...is concerning” (Phillips et al., 2018, p. 1).  

 

The absence of relevant data over meaningful time periods, and lack of reporting upon 

mortality itself, may partially explain the gap (Farrington & Hawkins, 2019; Teplin et al., 2005; 

Timonen et al., 2003). This Chapter aims to address gaps in the current knowledge on offending 

versus mortality, highlighting both the nature of samples used in previous research and the 

theoretical underpinnings of these findings. Furthermore, uniquely building upon Chapter 2, 

this chapter’s analysis also focuses on community offenders.  

 

Offender-based samples: Adolescence 

Research into death rates amongst adolescent ex-offenders has established that there are high 

mortality rates. In the United States, a study tracked male Connecticut teenage prisoners 

following release and demonstrated that 3.7% had died before the age of 25 (Yeager & Lewis, 

1990). This makes the mortality rate of their sample approximately 58 times the national 

average for individuals in their age group. All died violent deaths, making the violent death 

rate of the sample approximately 76 times the national average for that age group. A larger 

piece of research in Australia, which had both male and female components, similarly tracked 

released adolescents for a median of 3.3 years for males and 1.4 years for females after 

 
6Skinner, G. C. M., & Farrington, D. P. (2020a). A Systematic Review and Meta-Analysis of Premature Mortality 

in Offenders. Aggression & Violent Behaviour, 53, 1359-1789. doi 10.1016/j.avb.2020.101431.  
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incarceration (Coffey, Veit, Wolfe, Cini & Patton, 2003). The results revealed an average rate 

of death of 8.5 deaths per 1000 person-years, compared with only 1.1 per 1000 in the wider 

population. This rate was 9 times higher (males) and 40 times higher (females) than average 

age-related mortality expectations for this country and time period. In Finland, a study of 3,832 

young ex-offenders revealed that more than 11% had died by the end of their 17-year follow-

up period, typically from causes such as drug abuse and psychiatric conditions, though not for 

age-specific emotional conditions – for example, childhood onset psychiatric disorder (Sailas, 

Feodoroff, Lindberg, Virkkunun, Sund & Wahlbeck, 2005). 

 

Offender-based samples: Adulthood 

In the case of mortality research on adult offenders, most studies have concentrated on the post-

parole period and such research has revealed similar results to that found for younger offenders 

(Binswanger et al., 2007; Stewart, Henderson, Hobbs, Ridout & Knuiman, 2004).  

 

In America, a multi-decade study into children with a record of youth behavioural issues 

showed that, at 40 years old and compared with a comparison cohort, unnatural deaths were 

far more prevalent (Robins & O’Neal, 1958). Rates of death in a California study, following 

two cohorts from 1981-82 and 1986-87 until December 31, 1992, gathered from the California 

Vital Statistics for more than 4,000 youth paroled by the California Youth Authority, showed 

elevated rates of death of 5.5% and 3.5%, respectively (Lattimore et al., 1997). Studies by Laub 

and Vaillant (2000) and Laub and Sampson (2003, p. 72), using data from the American Glueck 

data source, showed significantly heightened mortality rates for previous young offenders, at 

ages 40 and 65, and then again at age 70. At age 40, the death rate was 100% higher than that 

of the control group, compared with 59% higher at age 65. By age 70, the rate of death of the 

non-offenders had risen to just under half of the total study group of offenders. Using the same 

data source, Laub and Vaillant (2000) demonstrated strong links between early death and 

delinquency.  

 

The Cambridge-Somerville Youth Study is a delinquency prevention experiment and 

prospective longitudinal survey which involves 506 at-risk boys, ages 5–13 years, who have 

been followed up to age 89. In this project, Welsh and colleagues (Welsh et al., 2019; Zane et 

al., 2018) found that life-course–persistent offenders tended to die 7 to 8 years earlier than 

either adolescence-limited offenders or nonoffenders, although these group differences were 
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not evident until after age 50. In the Pittsburgh Youth Study, which is a prospective longitudinal 

study of 1517 inner-city males from age 7 to 13 years onward, 61 died up to age 29 years, and 

in the majority of cases (N= 39) the cause of death was homicide. Nearly half (44%) of those 

who died by homicide were convicted of crimes up to age 14 years, compared with 17% of the 

remainder (Loeber & Farrington, 2011). 

 

In Europe, early research in Sweden including both males and females revealed that, 18 years 

after offending, males had suffered a death rate of 13% and females 10%. The great majority 

of these premature deaths were suicides, murders and substance abuse related (Rydelius, 1988). 

Also in Scandinavia, a longer term and larger study, which was focused on over 1000 previous 

adolescent psychiatric inpatients, once again demonstrated the existence of higher than 

standard mortality rates, this time linked primarily to gender, substance abuse and impulse 

management (Kjelsberg, Sandvik & Dahl, 1999). Most dramatically, once more in 

Scandinavia, a more recent study of offenders with an antisocial personality revealed a 5-9 

times increase in mortality levels, rising to 6-17 times for those suffering unnatural deaths 

(Repo-Tiihonen, Virkkunen & Tiihonen, 2001). 

 

In a Norwegian investigation of a specific offender cluster – a mixed-sex set of car drivers 

convicted of drink/drug offences during the mid-1990s – in a relatively short 6.8 year follow 

up period, 100 males from 598 sampled, and 29 females from 207 sampled, died (Hausken, 

Skurtveit & Christophersen, 2005). In another European study, this time in Italy looking at the 

mortality of mainly male drug users who had sought treatment, it was found that the level of 

mortality was 15 times higher than the overall population for males and 38 times higher for 

females (Bargagli, Sperati, Davoli, Forastiere & Perucci, 2001). It was also reported in Norway 

that those who had previously offended were twice as likely to die compared with non-

offending samples (Skardhamar & Skirbekk, 2013).  

 

In Sweden, a study surveying outcomes on homicide offenders over multiple decades 

established that over half of the offenders had died, with suicide being a significant cause. This 

was three times the rate of mortality in the wider population (Lindqvist, Lefiman & Eriksson, 

2007). In a Swedish study looking at drug users based on clinic attendance data, excess 

mortality was present before age 50, and some predictors were found. These included mental 
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illness, hospitalisation for physical illness related to substance misuse, and anti-social 

behaviour (Samuelson, Hodgins, Larsson, Larm & Tengstrom, 2009).  

 

Also, in Europe, the Dutch Criminal Careers and Life Course Study, which is an investigation 

that surveyed convicted offenders from 1977 until 2002, showed that early mortality was most 

acute amongst repeat offenders (Nieuwbeerta & Piquero, 2008). In America, a study of 23,510 

felons, convicted on a set date (30 June 1991) and examined 15 years later, found that mortality 

rates were much higher after, rather than during, incarceration (Spaulding, Seals, McCallum, 

Perez, Brzozowski & Steenland, 2011). In the Dutch study, links between repeat offending and 

unnatural deaths were particularly established (Nieuwbeerta & Piquero, 2008).  

 

In 2004, research in Australia linked both early and frequent incarcerations with enhanced risk 

of mortality (Coffey, Wolfe, Lovett, Moran, Cini & Patton, 2004). In a more recent Australian 

study, using an estimation methodology, it was argued that mortality amongst released 

offenders was significantly higher than deaths in custody, with the main concentration of 

mortality occurring in the first 28 days after release (Kinner et al., 2011). Swiss research found 

that unnatural mortality was widespread amongst the released offender population (Sattar & 

Killias, 2005).  

 

The detailed literature review above highlights the number of ways that offending can be 

defined or considered, which may have an impact on the relationship between offending and 

mortality. Typically, offending has been based on a dichotomous Yes/No status which includes 

the type of offence, violent versus non-violent for example (Berg, Rostila, Arat & Hjern, 2019), 

and maybe the number of offences committed (Sourander et al., 2006; Elonheimo et al., 2011). 

But, beyond the binary relationship between mortality and offending, there is a concern that 

the nature and frequency of convictions is only one way, and a limited way at that, of capturing 

the full extent of offending behaviour. With the growing sense of a wider criminological 

population requiring health support, there is a requirement to encourage health services to 

identify all those who require support across the life course. Work on the identification of 

different types of offenders would assist in achieving better health outcomes for the widest 

possible offender-related groupings (Laub & Vaillant, 2000; Coffey et al., 2004; Chassin, 

Piquero, Losoya, Mansion & Schubert, 2013; Skardhamar & Skirbekk, 2013). This forms 

another rationale for studying community-based offenders in this thesis. 
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Turning to U.K. National Offender Management Service data, a study aimed to address the gap 

in knowledge about the lives of offenders after state custody, in this case immediately after 

release. It stated that a key motivation for the authors’ work was that “people who die following 

state detention have received considerably less attention than those who die in custody” 

(Phillips et al., 2016, p. 9). It points out that the physical health of ex-offenders does not receive 

the attention that is needed, especially in terms of its potentially strong relationship with the 

time in prison or under police control. The study examined 3,129 offenders, previously held in 

custody, who died under Probation supervision within a five-year period after release. It 

concluded that premature death was most likely in the first eight days after release and that the 

principal cause of such early mortality was drug related, and that sex offenders were over-

represented. The report made numerous suggestions about the injection of greater health skills 

within British policing and custodial services (Phillips et al., 2016). 

 

The above research demonstrates that, amongst non-population-based samples and for 

categories of persons that include abusers of substances, mental health sufferers and offenders, 

a significant body of evidence does exist. However, these results are not be representative of 

all offender types in the population. Examinations of general populations in respect of 

mortality, which also focus on non-offenders who do not contain typical offender-researched 

markers, such as a high prevalence of drug use and mental health histories, are sparse. Such 

general population studies will be reviewed in the following section. 

 

Population samples  

In a 1995 study in Sweden, Stattin and Romelsjo (1995) found that, in a follow-up of 7,757 

males from 18 to 33 years of age, the rate of death amongst offenders was 3% - more than 

double the 1.3% death rate of those not involved in criminality. The researchers stated that this 

disparity was partly related to the fact that some of the sample were active in substance abuse 

(see also Bird & Hutchinson, 2003). Also in Sweden, a direct relationship was established 

between the total number of convictions that individuals received and early mortality 

(Stenbacka & Jansson, 2014).  

 

In Finland, a large study of over 12,000 children born in 1966, who were followed up at age 

27, found that most of the deaths that occurred in the group were unnatural and, once more, 
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that criminality and personality disorders were risk indicators (Rasanen, Tiihonen, Isohanni, 

Moring & Koiranen, 1998).  

 

Recent British research under consideration has looked to use the CSDD sample. The main aim 

of this article was to provide an examination of a community population in respect of mortality, 

which also focus on non-offenders who do not contain typical offender-researched markers, 

such as a high prevalence of drug use and mental health histories. This study compared early 

mortality with a range of criminal career features: not just prevalence (offenders versus non-

offenders), but also the number of offences, the age of onset, the duration of criminal careers 

and types of offenders, including chronic offenders and life-course-persistent offenders. 

 

Within this unpublished CSDD study, the average age of death was 49.84. As would be 

expected, the causes of death were quite variable; 36 of the 54 deaths were considered to be 

from natural causes. The most common of these causes were serious health problems 

(haemorrhage, pneumonia, pulmonary embolism), types of cancer (throat, pancreas, bone, 

oesophageal), blood diseases (Septicaemia) and heart attacks or strokes. One male died from 

Multiple Sclerosis, and another from Motor Neurone Disease. Fifteen of the 54 deaths were 

considered “unnatural”, including five accidents, three suicides, two drug overdoses, four 

alcoholic liver disease, and one death while trying to escape from a penal institution. Of the 36 

males whose deaths were considered “natural”, 18 were convicted, compared with 9 of the 15 

males whose deaths were considered “unnatural”. In the other three cases, all of whom were 

convicted, the cause of death was not known. 

 

This unpublished CSDD study found that of 54 early deaths, 55.6% (30) were convicted males. 

For non-early deaths, only 43.1% (143) were convicted males. This means that within the 

CSDD, convicted males tended to die significantly earlier than non-convicted males (OR= 

1.652, p= .04, d= .307). Similarly, the early deaths included significantly more recidivists, 

chronic offenders, early onset offenders and incarcerated offenders, almost significantly more 

adolescence-limited offenders, but not significantly more one-time or life-course-persistent 

offenders. Effect sizes were highest for chronic and incarcerated offenders, and lowest for life-

course-persistent offenders.  
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Males who died early also had more convictions on average than the males who did not die 

early (7.10 compared with 4.97; F= 1.098, p= .18, d= .210).  Earlier death males had an earlier 

age of the first offence, an earlier age of the last offence, and a longer criminal career duration 

than Non-Early Death males, but none of these effects was statistically significant. However, 

incarcerated Early Death males spent much more time incarcerated than incarcerated Non-

Early Death males (57.13 months compared with 8.78 months). Once time at risk was taken 

into account, Early Death males had significantly more offences, a longer average criminal 

career duration, and more time incarcerated. 

 

This study will also show that males with a conviction had a significantly lower mean age of 

death than those without a conviction. One-time offenders, early onset offenders and 

adolescence-limited offenders were also significantly likely to have a lower mean age of death. 

However, possibly because of small numbers, the remaining comparisons were not statistically 

significant. The largest effect sizes were for convicted and adolescence-limited offenders, 

while the smallest effect sizes were for recidivists and life-course-persistent offenders.  

 

In summary, the results show that convicted offenders, early onset offenders, recidivists and 

chronic offenders tended to die early, but there were relatively weak relationships between 

early death and life-course-persistent offenders and criminal career duration. Unfortunately, 

due to limited numbers, suicide as a cause of death could not be investigated further. These 

findings highlight the need to account for time at risk of offending in future studies of the early 

mortality of offenders.  

 

These finding are reflected within a the recent ONS report (2020), which found that in 2019/20, 

within all types of community offenders (court order supervision, post release supervision), 

there were 865 male deaths, accounting for 86% of all deaths, with 34% self- inflicted and 32% 

due to natural causes. There were 137 female deaths in 2019/20, accounting for 14% of all 

deaths. The main cause of female deaths in 2019/20 was self-inflicted (37%), followed by 

deaths from natural causes (34%). At the time of death, 36% of males were aged 36-49, 

compared to 49% for females in 2019/20. 21% of males and 24% of females were aged 50-65. 

Males were more likely than females to be in the youngest and oldest age groups, with 8% of 

males aged 18-24 (compared with 4% of females) and 10% of males aged over 65 (compared 

with 1% of females). 
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Also in Britain, Phillips and colleagues (Phillips et al., 2018, p. 162) state that most “non-

natural deaths that occur after a period of prison custody have been subject to considerably less 

research than similar deaths in custody.” They go on to cite several pieces of research linked 

to the immediate period after offenders had been released from custody. These include a study 

in Australia (Graham, 2003) which argued that newly liberated offenders can suffer 10 times 

the rate of premature morality than the general population, and also research in America that 

showed an increased rate of early death: 2.08 times higher for white ex-prisoners (Rosen et al., 

2008). The causes of such early deaths have been linked to drug use and also self-harm, with a 

systematic review in Britain demonstrating that self-harm culminated in a suicide rate of 6.76 

times the general population (Jones & Maynard, 2013). This result has been replicated in 

America, where increased risks have similarly been related to factors such as drugs, suicide 

and homicide (Zlodre & Fazel, 2012).  

 

In summary, from this literature review of the mortality and offending literature, it can be seen 

that longitudinal investigations of associations between offending and mortality in non-prison, 

non-correctional and non-forensic psychiatric samples, are rare (Jackson & Vaughn, 2018). 

There is therefore an opportunity to utilise global search strategies, across all time periods, to 

conduct a meta-analysis investigating this important and under-research relationship.  

 

Current Study 

Work on mortality rates has focused largely on three main offender groups: forensic psychiatric 

patients (Fazel, Wolf, Palm, & Lichtenstein, 2014; Fazel, et al., 2016a; Fazel, Wolf, Fimińska 

& Larsson, 2016b), prison populations (Fazel & Benning, 2006), and ex-prisoners (Zlodre & 

Fazel, 2012). All these categories have significantly high rates of premature mortality, as the 

above literature review emphasises.  

 

However, prior studies often perform comparisons with other types of offenders and do not 

sufficiently control for the effect mental illnesses may have on their findings. For example, 

mortality rates among discharged forensic patients are high in both absolute and relative terms, 

with the crude death rate (CDR) for all-cause mortality at 1538 per 100,000 patient-years (Fazel 

et al. 2016b). This compares with a rate of 850 in a recent review of all released prisoner studies 

(Zlodre & Fazel, 2012). However, the mortality rate of forensic patients is similar to that of 

patients with schizophrenia-spectrum disorder (CDR = 1417) (Chesney, Goodwin & Fazel, 
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2014), which “…suggests that it is the mental illness component of being in secure care, rather 

than anything specific to the forensic setting, that contributes to the increased mortality risk” 

(Fazel et al., 2016a, p. 21).  

 

Further, prison populations are typically drawn from socioeconomically deprived backgrounds, 

with reduced access to health care and health-seeking behaviour when living in the community 

(WHO, 2014). Therefore, prison samples, or indeed other offender group comparisons, do not 

allow us to appreciate the real effect of offending behaviour on the health and mortality rate on 

individuals, compared to non-offenders within their communities who are exposed to the same 

risk factors, and to the general population at large.   

 

Unlike the death of prisoners and those with histories of psychiatric illness, the death of 

community offenders has been largely neglected (Sattar, 2001). From the limited research that 

has been undertaken on deaths of community offenders from England (Sattar, 2001), Australia 

(Biles et al., 1999) and Finland (Joukamaa, 1998), it can be seen that community offenders also 

have extremely high mortality rates, ranging from double that of prisoner and local community 

rates, up to four times that of the general population.  

 

This thesis chapter is therefore the first to meta-analytically investigate premature mortality in 

community offenders. It also seeks to identify the effect of offending and antisocial behaviour 

on premature mortality. It will explore three types of studies of community offenders: Non-

offender based longitudinal community studies, offender based longitudinal studies which 

utilize whole populations as control groups, and recently released prison samples compared 

with the general population. These studies permit the exploration of mortality in offenders 

without mental health issues, where possible, to assess whether incarcerated individuals benefit 

from improved access to care within the prison or secure forensic hospital system (Davies, 

Clarke, Hollin & Duggan, 2007), and investigate how their lifestyles compare with those of 

individuals who have not offended in their community, and with those in the population at 

large.  

 

Based upon previous research, it would be expected that community offenders would have a 

lower risk of premature mortality than incarcerated samples for two reasons: they do not have 

records of mental health problems which have been robustly linked to premature mortality, and 
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they tend to have committed less serious and frequent crimes. We do expect, however, that 

underreporting of mental illness and a reluctance of offenders to interact with the care system 

to impact upon mortality rates in a way that has not previously been explored (Phillips et al., 

2017a; Phillips et al., 2016).  

 

Method 

6 computer-based literature indexes were searched using a TITLE-ABSTRACT-KEYWORD 

strategy within Web of Science (including SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-

SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC) Australian Criminology Database, 

Criminal Justice Abstracts, Google Scholar, PsychInfo, and MEDLINE through all years with 

no language restrictions. In all databases, the same keywords were used in multiple 

combinations: early death OR premature mortality OR death AND offend* OR crim* OR 

delinquent* OR violence prison* OR incarce* OR felon*OR detain* OR jail* OR penal* OR 

custod* AND longitudinal OR retrospective OR prospective OR quantitative NOT Qualitative 

NOT cross-sectional.  

 

Within Google Scholar the *WHO CITED* function was used on 5 key papers we had 

previously identified: Laub and Vaillant (2000), Laub and Sampson (2003), Piquero et al. 

(2014), Robins and O’Neal (1958) and Sherman and Harris (2013). 30 journals were hand 

searched, which are presented in Table 1. Research papers were sought on early 

death/premature mortality among offenders based on both prospective longitudinal studies and 

retrospective longitudinal studies (i.e. studies that define samples retrospectively in order to 

compare deaths among offenders and non-offenders). All longitudinal studies were included 

which reported premature mortality or early death among offenders, including those recently 

released from prison and those on parole or probation. Not included were Secure Forensic 

Psychiatric samples, samples where individuals had a clinical level of mental illness, or 

samples with a focus on substance misuse. This resulted in three groups of included studies: 

Non-offender based longitudinal community studies, offender based longitudinal studies which 

utilize whole populations as control groups, and recently released prison samples compared 

with the general population. Samples containing forensic psychiatric inpatients were excluded. 
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Eligible publications obtained via database, hand, author and citation searches were exported 

to EndNoteTM (v.7.0.2) Referencing Management Software. Duplicates were removed by this 

software with assisted manual discretion. All unique results were screened by the abstract for 

general relevance to the review aims. The reliability of coding of included papers was 

established using an independent coder, with high levels of agreement. Inter-coder reliability 

for inclusion versus exclusion was k = 0.83. In the case of discrepancy, the full text of the paper 

was screened in order to make a final decision. 

 

Premature mortality is considered by Public Health England to apply to all deaths of individuals 

under the age of 75 for all causes combined and the leading causes of death (Public Health 

England, 2021). The rate of mortality in a general population is typically calculated per 100,000 

people. However, as will be clear from the preceding literature review sections, it is difficult 

to know whether a period of incarceration or supervision in the community is a factor in the 

cause of death, and so care must be taken before attributing blame or culpability. Standardized 

mortality rates are difficult to calculate, and comparisons are difficult to make between 

institutions and between deaths in the criminal justice system and allied agencies. This is partly 

because prison populations and offender caseloads are dynamic, which means that mortality 

rates are typically calculated on a per 100,000 person-years basis in criminological studies and 

reports. 

 

Within this study, due to a lack of studies following individuals up to and beyond age 75, 

premature mortality is considered on a comparative basis between offenders and their non-

offending comparison groups. Offenders are considered to have died ‘prematurely’ if they die 

at a younger age than the non-offender comparison within each study. In order to simplify the 

reporting of this definition of premature mortality, Odds Ratios (OR) were utilised as the 

outcome statistic. 

 

Outcome data was extracted and calculated ORs for each study, which will reveal how much 

more or less likely an offender is of dying before their non-offender comparisons. Hazard 

Ratios (HR) and Risk Ratios (RR) were converted using the following formulae: 
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𝑅𝑅 =
1 − 𝑒𝐻𝑅∗ 𝑙𝑛(1−𝑟)

𝑟
 

 

Where r is the death rate for the reference group (Shor, Roelfs & Vang, 2017). 

 

𝑂𝑅 =
(𝑅𝑅 − 𝑃0 ∗ 𝑅𝑅)

(1 −  𝑃0 ∗ 𝑅𝑅)
 

 

Where P0 = baseline risk or prevalence. 

 

The standardized mean difference (SMD), or Cohen’s d, was also calculated for the main result. 

The following formula was used: 

𝑆𝑀𝐷 = 𝐼𝑛(𝑂𝑅) ∗ 
√3

𝜋
 

Where reported, data was extracted on geographical location, age (conceptualised as ‘Time at 

Risk’), gender, race/ethnicity and data on the causes of death, which were combined into two 

categories; ‘Unnatural’ which included suicide, homicide, injury, motor vehicle/traffic injury 

and alcohol/drug-related causes, and ‘Organic’ which included cancer, cirrhosis, HIV, 

respiratory disease, infectious disease, endocrine disease, and neurological disorder. These 

causes of mortality were combined in light of the lack of consistent reporting of these variables 

across studies.  

 

Random effect models were used to account for heterogeneity of study effects. Random effects 

meta-analyses were performed to establish whether offenders died prematurely compared to 

non-offenders, and whether they died more often of organic and/or unnatural causes. Further 

random effects meta-analyses examined differences between genders and ethnicities. Mixed 

effects meta-analyses were used to investigate whether different data sources and community 

offender types were associated with differences in effect size. Moderator analyses were run, 

comparing effects in different countries. Age was used as a continuous variable to measure 

time at risk, and meta-regressions were performed to see whether time at risk impacted 

mortality and the causes of death.  
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The moderators used were: quality of the study measures and design, sample size, age and sex 

of the participants. In Table 2 the ‘Risk of Bias’ quality assessment is presented. Criteria for 

rating quality of studies were based on the Cochrane Handbook for Systematic Reviews 

(Higgins, Altman & Sterne, 2011), and some meta-analysis papers using quality ratings 

(Cipriani et al., 2016; Hughes et al., 2017; Pasricha, Hayes, Kalumba & Biggs, 2013; Van 

IJzendoorn et al., 2020).  

 

Reliability of the quality assessment was established at the outset of our project using an 

independent coder, with high levels of agreement across all categories (N = 9 studies): 

‘Convenience Sampling’, K = 1.00; ‘Heterogeneous Groups’, K = 1.00; ‘Unreliable Measures’, 

K = 1.00; ‘Selective Reporting’, K = 0.60. Overall interrater reliability at this stage was K = 

0.92. Midway through the quality rating, a second round of interrater reliability checks were 

conducted with a third independent coder (N = 15). This served the purpose of ensuring that no 

coder drift was present, and to establish the reliability of a new category we added 

(‘Unrepresentative Sampling’).  

 

High levels of agreement were found across almost all categories: ‘Unrepresentative 

Sampling’, K = 1.00; ‘Convenience Sampling’, K = 0.70; ‘Unreliable Measures’, K = 0.80; and 

‘Selective Reporting’, K = 0.73. However, for the ‘Heterogeneous Group’ bias reliability was 

too low, K = 0.26, and we decided to exclude this category from analyses. The overall interrater 

reliability was K = 0.78. Pearson's correlation coefficient was used to calculate interrater 

reliability of continuous study characteristics between three independent coders on 15 studies. 

Average reliability for sample size was r = .90. Average interrater reliability for age was r = 

.79.  

 

Meta-regression showed that quality of the measures and design of the studies did not moderate 

effect sizes within developmental domains. The “trim and fill” method (Duval & Tweedie, 

2000a, 2000b) and Egger’s regression test to explore potential publication bias also did not 

show large bias. 
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Results 

The flow diagram in Figure 1 shows that 36 studies met the inclusion criteria (N = 1,116,614), 

and these are described in Table 3. Papers which were given substantial consideration, but were 

ultimately excluded, are described in Table 4. (Please see Table 2 in the Supplementary 

Material for excluded papers). Table 5 shows the OR for each study used within our analyses.   

 

Premature Mortality in Community Offenders  

Offenders were significantly more likely to die prematurely compared to non-offenders, OR = 

3.42 (95% CI 2.29, 5.12), K = 36, Z = 5.99, p < 0.001, with 61.8% of offenders dying 

prematurely compared to non-offenders, d = 0.30, U3 = 61.8%. Time at risk did not, however, 

have any significant relationship with premature mortality, β = -0.01, SE = 0.01 (95% CI -0.03, 

0.01), Z = -1.57, p = 0.12 (See Figure 2).  

 

In all nine different countries which were represented by this meta-analysis it was found that 

offenders die prematurely compared to non-offenders, with Australia having the largest effect 

sizes (see Table 6). Community comparisons provided the lowest level of increased likelihood 

of premature mortality, OR = 2.38 (95% CI 1.79, 3.17), K = 11, Z = 5.96, p < 0.01, followed 

by studies which used population level comparison groups (PLCG), OR = 2.83 (95% CI 2.00, 

4.00), K = 9, Z = 5.87, p < 0.01, and then ex-prison samples, OR = 4.51 (95% CI 2.42, 8.38), 

K = 17, Z = 4.75, p < 0.01. There were also stark gender differences, with females at greater 

odds of premature mortality than males, respectively: OR = 8.58 (95% CI 4.27, 17.22), K = 15, 

Z = 6.04, p < 0.01; OR = 3.32 (95% CI 2.03, 5.44), K = 18, Z = 4.78, p < 0.01.  There were also 

differences in the likelihood of offenders dying in relation to their race or ethnicity, and gender 

differences between races (see Table 7).  

 

Causes of Premature Mortality in Community Offenders 

Compared with non-offenders, offenders were more likely to die from Organic causes, OR = 

2.06 (95% CI 1.50, 2.83), K = 18, Z = 4.47, p < 0.01, and Unnatural causes, OR = 3.97 (95% 

CI 2.23, 7.07), K = 26, Z = 4.68, p < 0.01. Interestingly, when considering Organic causes of 

death, a meta-regression showed that time at risk was non-significant, β = -0.01, SE = 0.02, 

(95% CI -0.05, 0.03), Z = -0.46, p = 0.64 (see Figure 3). The greater likelihood of dying from 
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Organic causes did not increase with age. This was also the case for Unnatural causes of death, 

β = -0.01, SE = 0.01 (95% CI -0.02, 0.02), Z = -0.10, p = 0.92 (see Figure 4).  

 

There were also gender differences, with females having a higher likelihood of premature 

mortality than males for Organic causes of mortality, respectively: OR = 3.33 (95% CI 2.34 

4.72), K = 5, Z = 6.72, p < 0.01; OR = 2.47 (95% CI 1.82, 3.36), K = 6, Z = 5.77, p < 0.01, and 

Unnatural causes, respectively: OR = 6.46 (95% CI 2.35, 17.70), K = 11, Z = 3.62, p < 0.01; 

OR = 3.26 (95% CI 1.52, 7.00), K = 10, Z = 3.03, p = 0.01.  

 

When considering Organic causes of premature mortality, there was little difference between 

the types of offenders and types of control groups. There were large differences, however, 

when considering Unnatural causes of death between types of offenders and types of control 

group (see Table 8). Finland had the highest likelihood of organic illness as a cause of 

premature mortality, whereas for Unnatural causes of death, the UK had the highest odds (see 

Table 6). 

 

There was limited data on ethnicity versus causes of premature mortality in community-based 

offenders. Only one paper (Stewart et al. 2004) reported on the difference between White and 

Aboriginal ethnicities. From this individual sample, white offenders had greater chances of 

premature mortality from Unnatural causes, OR = 6.82 (95% CI 6.44, 7.23), K = 1, Z = 64.96, 

p < 0.01, compared with Australian aboriginal offenders, OR = 2.55 (95% CI 2.34, 2.78), K = 

1, Z = 21.29, p < 0.01. There was also a significant difference in the odds of white female 

offenders dying prematurely from Organic illness, OR = 9.70 (95% CI 6.93, 13.56), K = 1, Z = 

13.27, p < 0.01, compared with Aboriginal female offenders, OR = 2.20 (95% CI 1.61, 3.00), 

K = 1, Z = 4.99, p < 0.01.  

Discussion 

The present Chapter builds on the limited literature that has examined the premature mortality 

of offenders who are not serving custodial sentences and who do not suffer from reported 

psychiatric illness. As was the case with physical health in Chapter 2, it appears that offenders 

in the community can again be classified as a vulnerable group in terms of their increased 
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likelihood of premature mortality. The results highlight that offending significantly increases 

the odds of premature mortality compared to the non-offender comparison group.  

 

This study found that community offenders were more likely to die prematurely by unnatural 

causes (which includes suicide), but that they were also twice as likely to die from organic 

illness, compared with non-offenders. The results within this meta-analysis suggest that the 

rates of premature mortality previously found in offenders do not just reflect the of impact 

mental illness on these individuals, in light of the high incidence of mental illness found in 

offenders in general, but rather that offending as a risk factor in itself might have a significant 

physiological impact on the body (Kort-Butler, 2017; Slocum, 2010; McLeod et al., 2012).  

 

It may also further highlight a previous lack of clarity in some studies as to whether the effect 

of prison on health is always negative - in some studies physical issues such as heart disease 

are hypothesized to result from incarceration, and yet that environment can also provide a 

secure environment in which health needs are promptly addressed (Bacak & Karim, 2018; 

Massoglia, 2008a, 2008b; Wildeman & Muller, 2012).  

 

Furthermore, in contrast to Sattar (2001), Biles et al. (1999) and Liebling (1992), who reported 

that offenders in their late 20s and early 30s were at particularly high risk of death, we found 

that offenders were more likely to die prematurely compared to their non-offender comparisons 

at all durations of being at risk, from both natural and unnatural causes of death. This may 

reflect the effect of their antisocial lifestyle in terms of violent ends, but also the effect of 

offending on their physical and mental health (Elonheimo, Sillanmaki & Sourander, 2017). 

Additionally, the systematic review results within this chapter are in contrast to previous 

findings in relation to work on ex-prisoners. For example, Semenza and Link (2019) found that 

over time after leaving incarcerated settings, events make life “…less subjectively stressful, 

stigmatizing, or influential on aspects of health and resultantly have a reduced impact on that 

person's mental wellbeing and depressive symptoms” (p. 6). However, they themselves 

conclude by saying that there may be large differences of health needs within the released 

population (Semenza & Link, 2019). 

 

This study provides some predictive information, but more information about causal paths from 

offending to poor health outcomes is still needed. Intervention studies using designs that 
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successfully adapt the traditional randomized controlled trial structure are necessary to clarify 

these results. Unfortunately, it was not possible to separate the causes of deaths further; traffic 

accidents and drug/alcohol abuse are widely reported as issues following release from prison, 

and as major causes of mortality in offender samples, but we could not study them in our 

analyses. Moreover, although rigorous attempts were made to exclude all reported indications 

of mental illness, studies often only defined an individual as having a mental health condition 

at a threshold of clinical diagnosis or psychiatric hospitalization. This means that anyone below 

these severe sub-clinical thresholds of mental illness were not excluded or differentiated within 

these analyses. 

 

The present research was also based on the assumption that ex-prisoners and community 

offenders were similar in terms of socio-demographic and criminal history factors. We could 

not further differentiate between the severity of crimes committed or how prolific particular 

offenders may have been. Access to Offender Index data would have been helpful to make 

more nuanced comparisons between offenders. If it were possible to study and characterize 

individuals by their criminal career durations into trajectories within studies, it may have been 

possible to more effectively investigate how time at risk effects the morality of offenders. 

Investigating criminal career durations within developmental trajectories has been found to 

significantly impact results. For example, Trumbetta and colleagues (Trumbetta, Seltzer, 

Gottesman & McIntyre, 2010) found that mortality risk during a lifetime can be related to a 

criminal career, but only when using a ‘group-based trajectory’ modelling approach. When 

convictions were measured as binary, there was no relationship between participants with youth 

and adult convictions, compared to those who had no criminal history. It is important for the 

context of interpreting these results since, unlike other public health or medical papers 

investigating mortality, one cannot directly compare the rate of mortality of community 

offenders with the rate of mortality of non-offenders in this study. Due to the fact the ORs are 

not standardized, as rates of mortality per 100,000 persons or person-years are, you also cannot 

directly compare the findings of this meta-analysis with work elsewhere. It is possible, 

however, unlike with standardized mortality ratios, comment on the comparative likelihood, in 

the form of odds ratios, that community offenders will die younger than non-offenders. Again, 

both of the considerations within this paragraph highlight the important considerations that 

need to be given to the nature of the data being collected, reported, and interpreted in this health 

criminology field and highlights the importance of our meta-analytic approach. 
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It is also important to note that very different effect sizes can be generated from the same types 

of offenders based upon the comparison group. Our results show large differences between 

community comparison samples and population-based comparisons. Offenders were at greater 

risk of dying prematurely when compared to the general population. Differences in comparison 

groups are therefore likely to influence results. Furthermore, the heterogeneity in reporting of 

ethnicity across studies and indeed across the health criminology field similarly makes 

interpretation of our findings difficult (Jackson & Vaughn, 2018). These considerations should 

all demand attention when reviewing empirical work on the mortality of offenders, and it has 

significant implications for intervention strategies.  

 

Conclusion 

A criminal career can be seen as part of a vicious cycle in which many different kinds of 

problems intertwine (Stattin & Magnusson, 1996). Community offenders have a heightened 

risk of premature death. Community offenders were more likely to die from unnatural causes 

and organic illnesses than their non-offender comparisons across all ages. The analyses within 

this Chapter therefore highlight that offending in itself, when investigating community-based 

offenders and excluding drug use/alcohol abuse and mental illness samples, may contribute to 

premature mortality. A particularly prevalent cause of death within this Chapter’s analysis, and 

offender populations more broadly, is often suicide (Borschmann et al., 2020), which will be 

investigated in the next chapter. 
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Figure 1. PRISMA Flow Diagram of 

Searches.  

Web of Science (N= 635), Australian Criminology Database 

(N= 119), Criminal Justice Abstracts (N= 390), Google 

Scholar N= 7,940), PsychInfo (N= 468), and MEDLINE (N= 

704). 

 Total results identified via search engines N= 10,256 

 

Duplicates 

removed N= 344 

Abstracts screened on inclusion 

criteria N= 9,912 

Excluded due to non-

relevance, incorrect 

samples, no offending 

focus: N= 9,857  

 

Additional unique 

results on title via 

journal search N= 61; 

via citation search N= 

230   

Full text screened on inclusion criteria N= 55 

 

Final Sample Included 

 N= 36 

 

Excluded: duplicates 

N= 26; not relevant 

N= 235; did not fit 

specific criteria, 

samples overlapped, 

or no access N= 49   
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Figure 2. Meta-Regression Between Mortality and Time at Risk. 
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Figure 3. Meta-Regression Between Organic Causes of Mortality and Time at Risk.  
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Figure 4. Meta-Regression Between Unnatural Causes of Mortality and Time at Risk.  
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Table 1. List of Journals Searched 

 

Aggression and Violent Behaviour Deviant Behavior 

Aggressive Behaviour European Journal of Public Health 

American Journal of Psychiatry International Journal of Behavioral Development 

British Journal of Clinical Psychology Journal of the American Medical association 

British Journal of Developmental Psychology  Journal of Child Psychology and Psychiatry 

British Journal of Psychiatry  Journal of Experimental Criminology 

British Medical Journal Journal of Interpersonal Violence 

Child Abuse & Neglect Journal of Youth and Adolescence 

Child Development Justice Quarterly 

Child Psychiatry and Human Development  Psychology, Crime, and Law 

Clinical Psychology Review Scandinavian Journal of Psychology 

Criminal Justice and Behaviour Swiss Journal of Psychology 

Crisis – The journal of Crisis Intervention and 

Suicide Prevention 

Trauma, Violence and Abuse 

Developmental Psychology Victims and Offenders 

Developmental and Psychopathology Violence and Victims  
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Table 2. Risk of Bias Quality Coding Table  

Type of Bias  Description  Relevant Domains within our 

‘Risk of Bias’ assessment  

Selection Bias 

 

Convenience sampling yes/no 

Systematic differences between 

baseline characteristics of the 

groups that are compared. 

E.g. convenience samples; 

random-sample; whole-

population approach; self-

reports; control groups; sample 

size – continuous variable  

Performance Bias 

 

Heterogeneous groups yes/no 

Systematic differences between 

groups in terms of (assessment 

of) moderators, mediators and 

confounding exposures.  

E.g. combination of different 

group sizes or different types of 

care in one effect size.  

Attrition Bias 

 

Systematic drop out differences 

(no intent to treat) yes/no 

Systematic differences between 

groups in withdrawals from a 

study. 

E.g., drop outs in longitudinal 

studies; refusal to take part in 

the study.  

Detection Bias 

 

Reliability of measures yes/no 

Systematic differences between 

groups in terms of assessment 

of outcome measures. 

E.g., reliability and validity of 

established measures used.  

Reporting Bias  

 

Selective reporting yes/no 

Potentially systematic 

differences in effect sizes 

between reported and 

unreported findings.  

 

E.g., selective reporting of 

outcomes (one subscale of an 

instrument); publication bias. 

Note. Quality assessment scoring: 1=bias absent; 0=bias reported or inferred. This assessment for the 

quality of studies was based upon the Cochrane Handbook for Systematic Reviews, and previously 

described methods within meta-analyses published in the Lancet.  
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Table 3. Description of Studies Included in Meta-Analysis for Premature Mortality in Community Offenders (N = 36)7  

Authors, Date, N Description Method 

Aalsma et al. (2016), 

N = 49,470 

This study aimed to determine how early mortality among youth 

offenders varies based on race, gender, and the continuum of 

justice system involvement (arrest, detention, incarceration, and 

transfer to adult courts). 

Criminal and death records of 49,479 youth offenders (ages 10-18 

years at first arrest) in Marion County, Indiana, from January 1, 

1999, to December 31, 2011, were examined. Statistical analyses 

were completed in November 2014. In order to compare the 

mortality rate of youth offenders to that of the general population, 

the total number of deaths by year, race, gender, and U.S. Census 

age category (10–14, 15–19, 20–24, and 25–29 years) were 

retrieved from Marion County Public Health Department data. As 

in previous work on mortality,23 youth offender deaths were 

subtracted from total community youth deaths. Data describing 

deaths of youth in the community by year, race, gender, and age 

category are available upon request. 

Binswanger et al. 

(2007), N = 30,237 

This study investigated the risk of death among former inmates 

soon after their release from Washington State prisons. 

 

The authors of this paper conducted a retrospective cohort study 

of all inmates released from the Washington State Department of 

Corrections from July 1999 through December 2003. Prison 

records were linked to the National Death Index. Data for 

comparison with Washington State residents were obtained from 

the Wide-ranging Online Data for Epidemiologic Research system 

of the Centers for Disease Control and Prevention. Mortality 

among former inmates were compared with those among other 

state residents with the use of indirect standardization and 

adjustment for age, sex, and race. 

Coffey et al. (2003), 

N = 2,849 

The authors estimated the overall and cause specific standardised 

mortality ratios in young offenders. 

 

Comparison of mortality data in a cohort of young offenders was 

conducted. The cohort consisted of young offenders aged 10-20 

years with a first custodial sentence from 1 January 1988 to 31 

December 1999. Deaths were ascertained by matching with the 

national death index, a database containing records of all deaths in 

Australia since 1980. Death rates in the reference Victorian 

population were used to calculate standardised mortality ratios. 

 
7This search was completed at the end of 2018. Any papers published after this date were not included in the meta-analysis, despite their relevance. Study Descriptions are 

verbatim in places. 
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Dirkzwager et al. 

(2011), N = 2,297 

The authors examined the effects of first-time imprisonment on 

post-prison mortality. 

Data were used from a longitudinal study examining criminal 

behaviour and mortality over a 25-year period in a representative 

group of 2,297 Dutch offenders who had their criminal case 

adjudicated in 1977. Of these offenders, 597 were imprisoned for 

the first-time in their lives in 1977. The remaining 1,700 offenders 

got a noncustodial sentence. Ex-prisoners' mortality rates and 

causes of death are compared with those in the general population 

and those in a matched control group of non-imprisoned offenders. 

Propensity score matching is used to minimize selection bias. 

Odds ratios with 95% confidence intervals are used to examine 

whether mortality among the ex-prisoners differ significantly from 

the general population or from the non-imprisoned controls. 

Elonheimo et al. 

(2017), N = 5,405 

The aim of this paper was to study the associations between 

investigated offending, death and causes of death in a nationally 

representative birth cohort. 

 

A broad concept of offending was used such that people who had 

had any contact with the police because they had been suspected 

of crime were included. Offending data were obtained from the 

National Police Register for 5405 men and women born in Finland 

in 1981, spanning their ages 15–30 years; mortality data were 

received from Statistics Finland. Offending was classified into 

four categories by frequency: none, 1–4 different offence contacts, 

5–27 and 28 or more. Causes of death were categorised into 

natural, accidents, suicide or homicide. Of the cohort, 2304 (43%) 

had offended and 57 (1.1%) had died. Associations between 

offending, mortality and causes of death were analysed, 

controlling for parental education level and family structure in 

childhood. 

Farrell & Marsden 

(2007), N = 44,771 

The authors investigated drug-related deaths among newly 

released prisoners in England and Wales.   

They used a national sample of male and female sentenced 

prisoners released during 1998– 2000 with all recorded deaths 

included to November 2003 to calculate mortality rates. 

Graham (2003), N = 

25,469 

This study examined the extent and nature of unnatural death 

among people who were released from Victorian prisons 

between January 1990 and December 1999. 

A total of 820 men and women released during that period were 

identified as having died unnatural deaths while not imprisoned 

prior to July 2000. 

Hobbs et al. (2006), 

N = 13,667 

This was a systematic study of general health problems in 

released prisoners. 

They used the Western Australian Data Linkage System 

(WADLS) that enables data from statistical health collections, 

including hospital admissions, mental health services and deaths, 

to be linked to other administrative records. The study cohort 
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consisted of 13,667 persons released from prisons in Western 

Australia in the six years 1995–2001 inclusive. Subjects were 

followed for a minimum period of two years, to the end of 2003. 

The average time of follow-up in the community, excluding 

further spells in prison, was 4.61 years. Ex-prisoners had 

substantially higher risks of death than the general population after 

adjustment for age. In those aged 20–39 years, mortality rates per 

1,000 person-years were 4.5 in Indigenous female prisoners, 7.0 

in non-Indigenous female prisoners, 7.9 in Indigenous male 

prisoners and 4.8 in non-Indigenous male prisoners. Compared 

with the corresponding group in the general population the relative 

risk of death (based on rate ratios) were 3.1 in Indigenous female 

prisoners, 14.0 in non-Indigenous female prisoners, 1.8 in 

Indigenous male prisoners and 4.0 in non-Indigenous male 

prisoners. These differences were particularly marked in those 

under 30 years of age. 

Joukamaa (1998), N 

= 903 

 

This study aimed to compare the mortality of released prisoners 

and the general population. Method - the study forms a part of 

the Health Survey of Finnish Prisoners (the WATTU Project). 

A sample (N = 5903), representing all Finnish male prisoners, 

underwent a thorough health survey in 1985. A 7-year follow-up 

study was performed by means of gathering register data (deaths, 

hospital care, diseases leading to working incapacity). A 

population-based age-selected control group was formed for 

comparison. 

Kinner et al. (2011), 

N (Western 

Australia) = 16, 162; 

N (NSW) = 82,650   

The authors estimated the number of deaths among people 

released from prison in Australia in the 2007–08 financial year, 

within 4 weeks and 1 year of release. 

Application of crude mortality rates for ex-prisoners (obtained 

from two independent, state-based record-linkage studies [New 

South Wales and Western Australia]) to a national estimate of the 

number and characteristics of people released from prison in 

2007–08. The main outcome measure was the estimated number 

of deaths among adults released from Australian prisons in 2007–

08, within 4 weeks and 1 year of release, classified by age, sex, 

Indigenous status and cause of death. 

Laub, & Vaillant 

(2000), N = 931  

The present study examined if the increased mortality of 

delinquent subjects continues until age 65 years and, if so, why.  

The authors followed 475 delinquent and 456 matched 

nondelinquent comparison boys from age 14 years until age 65 

years. Thirteen percent (N = 62) of the delinquent and only 6% (N 

= 28) of the nondelinquent subjects died unnatural deaths. By age 

65 years, 29% (N = 139) of the delinquent and 21% (N = 95) of 
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the nondelinquent subjects had died from natural causes. In a 

univariate analysis, frequency of delinquency, abuse of alcohol, 

adult crime, dysfunctional home environment, and poor education 

were significantly related to death, especially to unnatural death. 

However, when delinquency and alcohol abuse were controlled by 

logistic regression, education, dysfunctional upbringing, and adult 

criminality made no further contributions to mortality. 

Lindberg et al. 

(2017), N = 606  

The primary aim of this national register-based follow-up study 

was to investigate the mortality rate of Finnish delinquents who 

underwent a forensic psychiatric examination between 1980 and 

2010. As delinquency is not a solid entity, the paper further 

aimed to compare the risk of premature death among different 

subgroups of the delinquents: violent versus non-violent 

offenders, offenders with alcohol use disorders versus those with 

no such diagnoses, offenders with schizophrenia spectrum 

disorders versus conduct-and personality-disordered offenders, 

under-aged versus young adult offenders, and, finally, boys 

versus girls. 

The authors collected the forensic psychiatric examination reports 

of all 15- to 19-year-old offenders who were born in Finland and 

had undergone the examination between 1.1.1980 and 31.12.2010 

(n = 606) from the archives of the National Institute of Health and 

Welfare and retrospectively reviewed them. For each delinquent, 

four age-, gender- and place of birth-matched controls were 

randomly selected from the Central Population Register (n = 

2424). The delinquents and their controls were followed until the 

end of 2015. The median follow-up time was 23.9 years 

(interquartile range 15.3-29.5). They obtained the mortality data 

from the causes of death register. Deaths attributable to a disease 

or an occupational disease were considered natural, and those 

attributable to an accident, suicide or homicide were considered 

unnatural. 

Lindqvist et al. 

(2007), N = 153 
The authors of this paper aimed to examine whether the mortality 

rate, as well as cause and manner of death, of homicide offenders 

is different from the general population. 

 

An incidence cohort of Swedish homicide offenders from 1970 to 

1980 (n = 153) was re-examined by computerized record linkage 

with the National Cause-of-Death Register for the period between 

trial and 1 October 2002, i.e. 22-32 years after the offence. Death 

certificates were analysed, and standard procedures for calculating 

Standard Mortality Rate (SMR) and survival analysis were 

employed. 

Lize et al. (2015), N = 

476 

This study investigated the risk of violent death, specifically 

homicide and suicide. 

Data on inmates released from the North Carolina Division of 

Adult Corrections (N = 476) matched to the Violent Death 

Reporting System are analysed to estimate rates and demographic 

and criminal justice-related predictors. 

Nieuwbeerta & 

Piquero (2008), N = 

4,615  

This article examined the relationship between criminal conduct 

and mortality rates in the Netherlands using data from the 

Criminal Careers and Life Course Study.  

This article traced the life course and criminal careers of 4,615 

males and females convicted in 1977 up until 2002. The causes of 
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deaths that occurred during this 25-year period are examined using 

data from the Netherlands Statistics service. 

Piquero et al. (2014), 

N = 411 

This paper examined the risk of early death among 411 South 

London males in the Cambridge Study in Delinquent 

Development followed into their late 50s. 

 

Attention is paid not only to differential risk of death between non-

offenders and offenders, but also to the risk within the population 

of offenders and through consideration of theoretical frameworks 

and associated predictor variables. 

Pratt et al. (2006), N 

= 244,988 

 

This study investigated suicide after the release from prison. The authors undertook a population-based cohort study to 

investigate suicide rates in recently released prisoners in England 

and Wales. 

Pridemore (2014), N 

= 1,750 
This study examined the risk of male premature mortality 

associated with incarceration. 

Data came from the Izhevsk (Russia) Family Study, a large-scale 

population-based case-control design. Cases (n = 1,750) were 

male deaths aged 25 to 54 in Izhevsk between October 2003 and 

October 2005. Controls (n = 1,750) were selected at random from 

a city population register. The key independent variable was 

lifetime prevalence of incarceration. They used logistic regression 

to estimate mortality odds ratios, controlling for age, hazardous 

drinking, smoking status, marital status, and education. 

Putkonen et al. 

(2001), N = 132 

The aim in this paper was to examine the mortality of homicidal 

women in Finland using representative nation-wide material. 

The data consisted of all 132 women who underwent forensic 

psychiatric examinations after committing homicide or attempted 

homicide in 1982-1992. They analysed the rate and cause of death 

during follow-up using standardised mortality ratios (SMRs) and 

the official classification of death. 

Ramchand, Morral & 

Becker (2009), N = 

449 

The authors examined important life outcomes for adolescent 

offenders to describe how they were faring in young adulthood. 

They assessed 449 adolescent offenders (aged 13–17 years) in Los 

Angeles, CA, whose cases had been adjudicated by the Los 

Angeles Superior Court and who had been referred to group homes 

between February 1999 and May 2000. They used the Global 

Appraisal of Individual Needs to interview respondents at baseline 

and at 3, 6, 12, 72, and 87 months after baseline. A total of 395 

respondents (88%) were interviewed or confirmed as dead at the 

final interview. 

Rasanen et al. (1998), 

N = 12,058 

This study investigated mortality, criminality and mental illness 

among young adults were studied in an unselected birth cohort 

of N = 12,058 children born live in Northern Finland during 

1966.  

 

The cohort members were followed up to the age of 27 years. The 

odds ratios for violent offenses and recidivism were calculated for 

each diagnostic group. Men who abused alcohol and were 

diagnosed with schizophrenia were 25.2 (95% confidence interval 

(CI) 6.1-97.5) times more likely to commit violent crimes than 
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mentally healthy men. The risk for nonalcoholic patients with 

schizophrenia was 3.6 (95% CI 0.9-12.3) and for other psychoses, 

7.7 (95% CI 2.2-23.9). None of the patients with schizophrenia 

who did not abuse alcohol were recidivists (>2 offenses), but the 

risk for committing more crimes among alcoholic subjects with 

schizophrenia was 9.5-fold (95% CI 2.7-30.0). 

Repo-Tiihonen et al. 

(2001), N = 250 

The aim of this study was to investigate the mortality and causes 

of death of criminal offenders having antisocial personality 

disorder (ASPD) over a wide range of age groups, relative to the 

general population. 

The death rates of 250 Finnish men with ASPD were compared 

with those of the general Finnish male population. 

Robins  

& O’Neil (1958), N = 

524 

These authors studied the occurrence of deviant social behaviour 

in adults with a history of childhood behavioural problems. The 

rate of occurrence of various expressions of social deviance, 

including not only criminal behaviour, but also failure to achieve 

satisfactory employment status, transiency, alcoholism, mental 

illness, unstable marital relations, inadequacy as parents, and 

social isolation, was investigated and contrasted with the rate of 

occurrence of these phenomena among a control group of adults 

without serious childhood behaviour problems. 

The subjects of the study are a consecutive series of 524 persons 

seen as children at the St. Louis Municipal Psychiatric Clinic 

between 1924 and 1929. The patient group was compared with a 

control group, 100 subjects selected from the St. Louis Public 

School records, located, interviewed, and checked through the 

public records in the same manner as the patient group, to discover 

to what extent childhood behaviour problems are associated with 

an adult adjustment different from that found in a group without 

serious behaviour problems in childhood.  

Rosen et al. (2008), N 

= 168,001 

The authors compared mortality of ex-prisoners and other state 

residents to identify unmet health care needs among former 

prisoners. 

They linked North Carolina prison records with state death records 

for 1980 to 2005 to estimate the number of overall and cause-

specific deaths among male ex-prisoners aged 20 to 69 years and 

used standardized mortality ratios (SMRs) to compare these 

observed deaths with the number of expected deaths had they 

experienced the same age-, race-, and cause-specific death rates as 

other state residents. 

Sailas et al. (2005), N 

= 3,832 

This study investigated the nationwide mortality in Finland of 

young offenders sentenced to prison, with the advantage of a 

long-term follow-up in an unselected population. In addition, the 

authors aimed to clarify the relationship between psychiatric 

disorders requiring hospital treatment, and early death in young 

offenders sentenced to prison. 

The study population was selected from the nationwide Finnish 

Prison Court Register. This register includes all young prisoners 

who have committed their offences while aged 15–21 years, with 

the exception of offenders who receive very short sentences (<3 

months) or very long sentences (>4 years). Thus, the register 

includes ∼98% of all young offenders sentenced to prison. The 

study population consisted of all young offenders sentenced to 

prison from the Prison Court Register who were convicted during 

the 17-year period from 1984 to 2000. Each young prisoner was 
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entered into the cohort in the year in which he or she was for the 

last time sentenced to prison as an adolescent prisoner, for which 

the age range in Finland is between 15 and 21 years. For each 

prisoner, the date of the prison conviction—the first prison 

conviction in the case of re-offenders—was obtained and recorded 

as the beginning of the follow-up period. Using the personal 

identification number that is assigned to all residents of Finland by 

the Finnish Population Register, a linkage was performed with 

Statistics Finland's Cause of Death Register. All subjects were 

followed until 30 July 2002, or earlier in the event of their death. 

The causes of death were classified according to the International 

Classification of Diseases, according to the eighth revision (ICD-

8) until 1986, ICD-9 between 1987 and 1995, and ICD-10 from 

1996 onwards. The numbers and causes of deaths were compared 

with age- and sex-matched mortality data for the general Finnish 

population, obtained from Statistics Finland. The personal 

identification number was also used to collect data on 

hospitalizations from the Finnish Health Care Register (HCR, 

founded in 1967). Information on hospital treatment periods for 

psychiatric diagnoses was collected from this register for the years 

1971–2001.  

Sattar (2001), N = 

141,102 

This study investigated all violent deaths of offenders under the 

supervision of the criminal justice system, both those in custody 

and those under the supervision of the National Probation 

Service. 

The raw death rates and standardised mortality ratios for over 

1,250 deaths of community offenders during 1996 and 1997 were 

compared with the general population rates from the Office of 

National Statistics.  

Skardhamar, & 

Skirbekk (2013), N = 

2,900,000 

This study investigated the overall mortality rate of offenders 

compared to the non-criminal population, and estimated the risk 

of death by criminal records related to substance abuse and other 

types of criminal acts. 

 

Age-adjusted relative risks of death for 2000–2008 were studied 

in a population-based dataset. Their dataset comprise the total 

Norwegian population of 2.9 million individuals aged 15–69 years 

old in 1999, of whom 10% had a criminal record in the 1992–1999 

period. Individuals with a criminal record have twice the relative 

risk (RR) of death of the control group (non-offenders). Males 

with a record of use/possession of drugs and a prison record have 

an 11.9 RR (females, 15.6); males with a drug record but no prison 

record have a 6.9 RR (females 10.5). Males imprisoned for driving 

under the influence of substances have a 4.4 RR (females 5.6); 
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males with a record of driving under the influence but no prison 

sentence have a 3.2 RR (females 6.5). Other male offenders with 

a prison record have a 2.8 RR (females 3.7); other male offenders 

with no prison record have a 1.7 RR (females 2.3). Significantly 

higher mortality was found for people with a criminal record, also 

for those without any record of drug use. Mortality is much higher 

for those convicted of substance-related crimes: more so for drug- 

than for alcohol-related crimes and for women. 

Spaulding et al. 

(2011), N = 23,510 

The authors here sought to determine the 15.5-year survival of 

23,510 persons imprisoned in the state of Georgia on June 30, 

1991. 

After linking prison and mortality records, they calculated 

standardized mortality ratios (SMRs). 

 

Stattin & Romelsjo¨ 

(1995), N = 7,577 

The authors examined the mortality risk at an adult age 

(including sudden violent death and death due to accidents) as a 

consequence of adolescent behavioural problems and adverse 

home‐upbringing conditions, and further to examine whether 

subjects who had a criminal conviction as an adult were over‐

represented among those who died prematurely.  

 

In total, 7577 persons about to undertake compulsory military 

service, 18 years old in 1969–70, responded to questions about 

their family background and antisocial behaviour, and were 

followed up in registers of mortality, criminality and alcohol or 

drug abuse up to the age of 33. Their results revealed that early 

contact with the police, truancy and school misconduct, and also 

the home‐upbringing variables, divorce and parents' nervous 

disorders, were significant predictors of later premature mortality. 

Stenbacka & Jansson 

(2012), N = 49,398 

The authors investigated life course criminality in relation to 

unintentional injury mortality and other causes of death among 

49,398 male Swedish conscripts aged 18–20 years in 1969/70 

and a follow-up through 35 years. All subjects completed two 

questionnaires at the time of conscription concerning family, 

social, behavioural risk factors including alcohol and drug use. 

The impacts of committed crimes, alcohol and drug use and other 

risk factors were estimated using proportional hazard ratios (HRs) 

from Cox regression analyses. 

Stewart et al. (2004), 

N = 9,455  

This study compared the risk of death in a cohort of Western 

Australian released prisoners with the risk experienced by the 

general population of Western Australia. 

 

This is a cohort study of prisoners in Western Australia whose last 

date of release ranged from 1 January 1994 to 1 January 1999. 

Overall mortality and cause of death were determined by data 

linkage to the Registrar General’s record of deaths. 

Teplin et al. (2014), 

N = 1,829 

This study utilised the Northwestern Juvenile Project as a 

prospective longitudinal study of health needs and outcomes of 

a stratified random sample of 1829 youth (657 females, 1172 

males; 524 Hispanic, 1005 African American, 296 non-Hispanic 

white, 4 other race/ethnicity) detained between 1995 and 1998. 

 

Data on risk factors were drawn from interviews; death records 

were obtained up to 16 years after detention. They compared all-

cause mortality rates and causes of death with those of the general 

population. Survival analyses were used to examine risk factors 

for mortality after youth leave detention. They compared 

standardized all-cause mortality rates and specific causes of death 
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between their study sample and the Cook County, Illinois, general 

population. They estimated mortality rates in our sample by 

calculating the deaths per 100 000 person-years lived during the 

intervals 15 to 19, 20 to 24, and 25 to 29 years of age. Because 

selected strata were oversampled, they used sampling weights to 

estimate mortality rates that reflect CCJTDC’s population; 95% 

confidence intervals (CIs) were estimated by using the jackknife 

method. They estimated all-cause mortality rates in Cook County 

by using the single decrement period life table method. To make 

contemporaneous comparisons between our cohort data and 

period data from Cook County, they created 3 synthetic cohorts 

from the years 2000, 2005, and 2008. They standardized Cook 

County rates to reflect the racial/ethnic and gender distribution of 

the CCJTDC population; 95% Cis were based on the Poisson 

distribution. They used the delta method to compute rate ratios 

comparing mortality rates and specific causes of death. 

Tikkanen et al. 

(2008), N = 242 

The authors examined risk factors for recidivism and mortality 

among non-psychotic alcoholic violent offenders, the majority 

having antisocial or borderline personality disorders, or both, 

which is a group that commits the majority of violent offences in 

Finland. 

Criminal records and mortality data on 242 male alcoholic violent 

offenders were analysed after a 7- to 15-year follow-up, and 

compared between themselves and with those of 1210 age-, sex- 

and municipality-matched controls. 

Trumbetta et al. 

(2010), N = 1,812 

This paper examined whether socioeconomic status (SES), high 

school (HS) completion, IQ, and personality traits that predict 

delinquency in adolescence also could explain men's 

delinquency-related (Dq-r) mortality risk across the life span. 

Through a 60-year Social Security Death Index (SSDI) follow-up 

of 1812 men from Hathaway's adolescent normative Minnesota 

Multiphasic Personality Inventory (MMPI) sample, the authors 

examined mortality risk at various ages and at various levels of 

prior delinquency severity. They examined SES (using family rent 

level), HS completion, IQ, and MMP1 indicators simultaneously 

as mortality predictors and tested for SES (rent level) interactions 

with IQ and personality. 

Van de Weijer, 

Bijleveld, & Huschek 

(2016), N = 212 

Previous research has shown that offenders are at increased risk 

to die prematurely, but the etiology of this association is still 

unknown. Moreover, most previous studies use relatively short 

follow-up periods and do not take into account variation within 

the offender population with respect to frequency, timing and 

types of offences.  

Using conviction data for a number of families at high-risk of 

offending born on average in 1932, the authors studied mortality 

in both offenders and non-offenders, from a similar socio-

economic background, until 2007. They investigated associations 

between mortality and offending for different types of offences: 
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 violent offences, property offences, weapons offences, drugs 

offences and driving under the influence. 

Verger et al. (2003), 

N = 1,127 

While the poor health status of prisoners has been highlighted in 

Western countries, the surveillance of their mortality has been 

neglected. 

This paper studied the mortality of 1305 prisoners released during 

1997 from a French prison. Vital status after release was obtained 

for 86.4% of them.  
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Table 4. Studies Excluded from the Meta-Analysis of Premature Mortality in Community Offenders (N = 46)8 

Authors, Date, N Description Method Reason for Exclusion 

Biles et al. (1999), N 

= 7000 

 

 

This study investigates 

whether offenders serving 

community corrections 

orders, particularly parole, 

have a higher probability 

of death than those in 

prison. 

 

The authors analysed data from Victoria and found that, 

among an average of around 7000 persons serving 

community corrections orders on any one day, there have 

been between 50 and 70 deaths per year since 1991. 

Between 1995 and 1998, there were 198 deaths, 62 from 

drugs or alcohol and 29 reported suicides. This paper 

identifies risks faced by these offenders, and in particular 

high risk drug and alcohol behaviour.  

Overlaps with Graham (2003). 

Bird and Hutchinson 

(2003), N = 20,000  

This study investigated 

male drug-related deaths 

in the fortnight after 

release from Prison, 

Scotland, 1996-99.  

The authors aimed to assess whether 486 15–35-year-old 

males released after 14+ days’ imprisonment in Scotland, 

1996–99, had a higher drugs-related death rate in 2 weeks 

after release than during subsequent 10 weeks; higher than 

expected death rate from other causes; and if drugs-related 

deaths in the first fortnight were three times as many as 

prison suicides. They used confidential linkage of an ex-

prisoner database against deaths. They found that drugs-

related mortality in 1996–99 was seven times higher (95% 

CI: 3.3–16.3) in the 2 weeks after release than at other 

times at liberty and 2.8 times higher than prison suicides 

(95% CI: 1.5–3.5) by males aged 15–35 years who had 

been incarcerated for 14+ days. The authors estimated one 

drugs-related death in the 2 weeks after release per 200 

adult male injectors released from 14 + days’ incarceration. 

Non-drugs-related deaths in the 12 weeks after release 

were 4.9 times (95% CI: 2.8–7.0) the 4.3 deaths expected. 

No non-offender control group. They 

compare risk of death between prisons after 

2 weeks and after 10 weeks.  

Bjork & Lindqvist 

(2005), N = 46  

The authors studied 

mortality among mentally 

disorder offenders in a 

community-based follow-

up study. 

This study was undertaken to estimate the standard 

mortality rate (SMR) of a population-based sample of 

people sentenced to forensic psychiatric care. All MDOs in 

Orebro County, Sweden, discharged from a forensic 

psychiatric treatment unit between 1992 and 1999 were 

Referred Sample. 

 
8This search was completed at the end of 2018. Any papers published after this date would not have been found during the systematic searches and could not be documented 

in this table. Study Descriptions are verbatim in places. 



91 

 

identified (N = 46). The variables were gender, age, 

offence, diagnosis and duration of admission. Case linkage 

was made with the National Cause-of-Death register. 

Median follow-up time was 53 months (0-93). The sample 

yielded a significantly elevated SMR 13.4 (95% CI 4.35-

31.3) times higher than that in the general population, 

mostly due to suicide. 

Bjorkenstam et al. 

(2017), N = 476,103 

The authors studied the 

association of cumulative 

childhood adversity and 

adolescent violent 

offending with suicide in 

early adulthood. 

This study examined whether adolescent violent offending 

mediates the association between CA and suicide in early 

adulthood. This was a population-based, longitudinal 

cohort study with a follow-up time spanning 5 to 9 years 

included 476 103 individuals born in Sweden between 

1984 and 1988. The study population was prospectively 

followed up from 20 years of age until December 31, 2013, 

with respect to suicide. Data analysis was performed from 

January 1, 1984, to December 31, 2013. Register-based 

CAs included parental death, parental substance abuse and 

psychiatric disorder, parental criminal offending, parental 

separation, public assistance recipiency, child welfare 

intervention, and residential instability. Adolescent violent 

offending was defined as being convicted of a violent crime 

between the ages of 15 and 19 years. Estimates of risk of 

suicide after 20 years of age (from 2004 if born in 1984 and 

from 2008 if born in 1988) until the end of 2013 were 

calculated as incidence rate ratios (IRRs) with 95% CIs 

using Poisson regression analysis. Adjustments were made 

for demographics and psychiatric disorder. In addition, 

binary mediation analysis with logistic regression was 

used. A total of 476 103 individuals (231 699 [48.7%] 

female) were included in the study. Those with a conviction 

for violent offending had been exposed to all CAs to a 

greater extent than those with no violent offending. 

Cumulative CA was associated with risk of suicide in non-

convicted (adjusted IRR, 2.4; 95% CI, 1.5-3.9) and 

convicted youths, who had a higher risk of suicide 

Compares Violent offending vs non-

violent offending. No non-offender 

comparison. 
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(adjusted IRR, 8.5; 95% CI, 4.6-15.7). Adolescent violent 

offending partly mediated the association between CA and 

suicide. 

Brezina et al. (2009), 

N = 34,780  

The authors used a multi-

methods approach to 

anticipate early death and 

youth crime. 

 

This study used the National Longitudinal Study of 

Adolescent Health, also known as Add Health. A total of 

20,745 adolescents between grades 7 and 12 and their 

parents were interviewed in Wave I between April and 

December 1995 and 15,197 of them were interviewed 

again for Wave II conducted from April 1996 through 

August 1996. Respondents were asked in both waves 

whether they had committed any of the following acts in 

the 12 months prior to the interview date: theft, damaging 

property, burglary, assault, robbery, pulling a gun or knife 

on someone else, and shooting or stabbing someone else.  

We created binary variables to indicate whether 

respondents engaged in each of these behaviours during the 

previous 12 months. Questions were also posed to 

individuals regarding expectations about their lifespan. 

Interviews with young offenders in Atlanta confirmed 

research detailed above on the fatalism and sense of 

“futurelessness” experienced by many inner-city youth. 

Outcome measure is anticipation of death.  

Bullock & Gaehl 

(2012), N = 450 

This article charted the 

offending and mortality 

rates over a 25–30 year 

period of children 

admitted to care in 

England and Wales in 

1980.  

The study examines UK criminal records and the Death 

Index for England and Wales of two groups of children: 

ones that stayed in care for more than two years, and ones 

that stayed for less than six weeks. The study showed that 

all of the children experienced an increased risk of 

offending and premature death compared with the general 

population but that it is not possible to evaluate the 

outcomes without taking account of the their characteristics 

and risks these pose. The rates for the subsequent offending 

of children presenting delinquency and other difficult 

behaviour, especially irregular school attendance, and who 

stay long in care is 2.7 times higher than for those coming 

into care because of neglect and abuse and 1.6 times higher 

than for those coming into care due to family breakdown. 

Mortality is for long stay versus short stay 

care duration – not for offending. 
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There was no evidence that being in care per se reduces or 

increases the risk of offending, as criminal behaviour is not 

constant and the risks associated with it vary over time with 

much depending on the child's predisposition, life events 

and the quality of interventions received. 

Chassin et al. 

(2013), N = 1,354 

This study investigated 

distal and proximal 

predictors of premature 

mortality among serious 

juvenile offenders. 

This study extended previous research by testing the joint 

contributions of distal (historical and demographic 

characteristics) and proximal (closer to the time of the 

death) predictors of mortality. It also tested whether 

proximal variables were potential mediators of the effects 

of distal variables on mortality. Participants were 1,354 

serious juvenile offenders, enrolled in the Pathways to 

Desistance study, a longitudinal investigation of the 

transition from adolescence to young adulthood in serious 

adolescent offenders - 45 (3.32%) of whom were deceased 

by the completion of the study. Data were collected through 

self-reports and official records. Significant distal 

predictors of mortality were being African-American and 

having a history of substance use disorder. Proximal 

predictors that added significantly to prediction included 

gun carrying, gang membership, and substance use 

problems. Potential mediators of the effects of substance 

use disorder history were continuing substance use 

problems and gang membership. However, proximal 

variables could not explain the heightened risk for African-

Americans. 

No non-offender comparison. 

Christensen et al. 

(2006), N = 15,885 

This study sought to 

determine the mortality 

of drug users after 

release from prison in 

Denmark.  

A cohort of drug users was identified from two national 

registers during 1996‐2001: the drug treatment register 

(T) and the register of viral hepatitis (H). Incarcerations 

were extracted from the national penal register, vital 

status from the civil register, and causes of death from the 

death certificate register and the police register of drug‐

related deaths. The authors identified 15,885 drug users (T: 

15,735, H: 896), 62% of the estimated drug‐using 

population in Denmark. There were 1000 observed deaths, 

Compared released drug taking offenders 

with drug takers within the general 

population. 
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of which 51% were classified as overdose deaths. Mortality 

in the treatment cohort was 2.4/100 person years (py) (95% 

C.I. 2.2‐2.5/100 py) compared to the general population 

expectation of 0.2/100 py. Within the first 2 weeks after 

release from prison, 26 deaths were observed among 6019 

released drug users corresponding to 13/100 py (95% CI 8‐

19/100 py). Overdose deaths accounted for 24/26 deaths 

(92%) in the first two weeks compared to 121/179 (68%) 

hereafter (p <0.001).  

Coffey et al. (2004), 

N = 2,849  

This study sought to 

examine predictors of 

death in young offenders 

who have received a 

custodial sentence using 

data routinely collected by 

juvenile justice services. 

 

A retrospective cohort of 2849 (2625 male) 11-20-year-

olds receiving their first custodial sentence between 1 

January 1988 and 31 December 1999 was identified. 

Deaths, date and primary cause of death ascertained from 

study commencement to 1 March 2003 by data-matching 

with the National Death Index; measures comprising year 

of and age at admission, sex, offence profile, any drug 

offence, multiple admissions and ethnic and Indigenous 

status, obtained from departmental records.  

Results - -the overall mortality rate was 7.2 deaths per 1000 

person-years of observation. Younger admission age 

(hazard ratio [HR], 1.4; 95% Cl, 1.0-1.9), repeat 

admissions (HR, 1.8; 95% Cl, 1.1-2.9) and drug offences 

(HR, 1.5; 95% Cl, 1.0-2.1) predicted early death.. The role 

of ethnicity/Aboriginality could only be assessed in cohort 

entrants from 1996 to 1999. The Asian sub-cohort showed 

higher risk of death from drug-related causes (HR, 2.5; 

95% Cl, 1.1-5.5), more drug offences (relative risk ratio 

[RRR], 13; 95% Cl, 8.5-20.0) and older admission age 

(oldest group v youngest: RRR, 9.3; 95% Cl, 1.3-68.0) than 

non-Indigenous Australians. Although higher mortality 

was not identified in Indigenous Australians, this group 

was more likely to be admitted younger (oldest v youngest: 

RRR, 0.31; 95% Cl, 0.15-0.63) and experience repeat 

admissions (RRR, 1.6; 95% Cl, 1.0-2.4). 

Overlaps with 2003, but has a prison focus. 

Useful for later analyses. No population 

comparisons provided for initial analyses.    
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Daigle & Naud 

(2011), N = 1,025 

This study investigated the 

risk of dying by suicide 

inside or outside prison.  

A follow-up of 1,025 inmates over the period from 1995 to 

2006 was conducted by searching the computerized records 

of correctional services and coroner files for data on 

suicidal behaviour and death. There were 47 deaths 

(4.59%) from all causes among the 1,025 offenders during 

the observation period, of which 82.98% occurred outside 

prison. Of the 1,025, 26 died by suicide (2.54%). Of these 

suicides, 76.92% occurred outside prison.  

Insufficient differentiation between 

offenders inside or outside of prison to 

meaningful use the results of analysis. 

Fazel et al. (2014), N 

= 24,297  

The authors investigated 

violent crime, suicide, and 

premature mortality in 

patients with 

schizophrenia and related 

disorders. 

They undertook a total population cohort study in Sweden 

of 24 297 patients with schizophrenia and related disorders 

between January, 1972 and December, 2009. Patients were 

matched by age and sex to people from the general 

population (n=485 940) and also to unaffected sibling 

controls (n=26 357). First, the authors investigated rates of 

conviction of a violent offence, suicide, and premature 

mortality, with follow-up until conviction of a violent 

offence, emigration, death, or end of follow-up (Dec 31, 

2009), whichever occurred first. Second, they analysed 

associations between these adverse outcomes and 

sociodemographic, individual, familial, and distal risk 

factors, for men and women separately, with Cox 

proportional hazards models. Finally, they assessed time 

trends in adverse outcomes between 1972 and 2009, for 

which we compared patients with unaffected siblings, and 

analysed associations with changes in the number of nights 

spent in inpatient beds in psychiatric facilities nationwide. 

Findings - within 5 years of their initial diagnosis, 13·9% 

of men and 4·7% of women with schizophrenia and related 

disorders had a major adverse outcome (10·7% of men and 

2·7% of women were convicted of a violent offence, and 

3·3% of men and 2·0% of women died prematurely of any 

cause). During the study, the adjusted odds ratio of any 

adverse outcomes for patients compared with general 

population controls was 7·5 (95% CI 7·2–7·9) in men and 

11·1 (10·2–12·1) in women. Three risk factors that were 

Referred Individuals.  
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present before diagnosis were predictive of any adverse 

outcome: drug use disorders, criminality, and self-harm, 

which were also risk factors for these outcomes in 

unaffected siblings and in the general population. Over the 

period 1973–2009, the odds of these outcomes increased in 

patients with schizophrenia and related disorders compared 

with unaffected siblings. Schizophrenia and related 

disorders are associated with substantially increased rates 

of violent crime, suicide, and premature mortality. Risk 

factors for these three outcomes included both those 

specific to individuals with schizophrenia and related 

disorders, and those shared with the general population. 

Therefore, a combination of population-based and targeted 

strategies might be necessary to reduce the substantial rates 

of adverse outcomes in patients with schizophrenia and 

related disorders. 

Fazel et al. (2016a), 

N = 12,056  

The authors investigated 

patient outcomes 

following discharge from 

secure psychiatric 

hospitals. 

The authors searched for primary studies that followed 

patients discharged from a secure hospital, and reported 

mortality, readmissions or reconvictions. The authors 

determined crude rates for all adverse outcomes.  

Results - in total, 35 studies from 10 countries were 

included, involving 12 056 patients out of which 53% were 

violent offenders. The crude death rate for all-cause 

mortality was 1538 per 100 000 person-years (95% CI 

1175-1901). For suicide, the crude death rate was 325 per 

100000 person-years (95% CI 235 415). The readmission 

rate was 7208 per 100000 person-years (95% CI 5916-

8500). Crude reoffending rates were 4484 per 100000 

person-years (95% CI 3679-5287), with lower rates in 

more recent studies.  

Meta-Analysis of Referred Individuals. 

Fazel et al. (2016b), 

N = 6,520  

The authors investigated 

mortality, 

rehospitalisation and 

violent crime in forensic 

The authors conducted a historical cohort study of all 6,520 

psychiatric patients discharged from forensic psychiatric 

hospitals between 1973 and 2009 in Sweden. They 

calculated hazard ratios for mortality, rehospitalisation, 

and violent crime using Cox regression to investigate the 

Referred Individuals. 
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psychiatric patients 

discharged from hospital. 

effect of different psychiatric diagnoses and two 

comorbidities (personality or substance use disorder) on 

outcomes. Over a mean follow-up of 15.6 years, 30% of 

patients died (n = 1,949) after discharge with an average 

age at death of 52 years. Over two-thirds were re-

hospitalised (n = 4,472, 69%), and 40% violently offended 

after discharge (n = 2,613) with a mean time to violent 

crime of 4.2 years. The association between psychiatric 

diagnosis and outcome varied-substance use disorder as a 

primary diagnosis was associated with highest risk of 

mortality and rehospitalisation, and personality disorder 

was linked with the highest risk of violent offending. 

Furthermore comorbid substance use disorder typically 

increased risk of adverse outcomes.  

Harding-Pink 

(1990), N = 300 

This study investigated 

mortality following 

Release from Prison. 

This study looked at deaths occurring after release from 

prison in the Canton of Geneva during the period 1982–86. 

The mortality rate during the first year after release was 

about 5 deaths/1000 person years, a rate over four times the 

age-adjusted rate in the general population. The majority of 

deaths were due to overdose by opiate drugs among young, 

frequently imprisoned drug abusers, and occurred within 

the first few weeks after release. Likely risk factors include 

loss of tolerance to opiates while in prison, and 

psychological and social stresses following release. 

Drug related mortality. 

Harding-Pink & 

Fryc (1988), N = 300 
This study investigated 

risk of death after release 

from prison.  

This was a summary report and did not provide any novel 

analyses or figures. 

A summary paper of Harding-Pink (1990).  

Kariminia et al. 

(2007), N = 85,203 

This study investigated the 

risk of suicide and drug 

overdose death among 

recently released 

prisoners. 

Design, setting and 

participants:  

 

This study used a retrospective cohort study of N = 85,203 

adult offenders who had spent some time in full-time 

custody in prisons in New South Wales between 1 January 

1988 and 31 December 2002. The main outcomes measures 

were the association between time after release and risk of 

suicide and overdose death. Of 844 suicides (795 men, 49 

women), 724 (86%) occurred after release. Men had a 

higher rate of suicide than women both in prison (129 v 56 

No non-offender comparison made.  
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per 100 000 person years) and after release (135 v 82 per 

100 000 person-years). The suicide rate in men in the 2 

weeks after release was 3.87 (95% CI, 2.26–6.65) times 

higher than the rate after 6 months. Male prisoners admitted 

to the prison psychiatric hospital had a threefold higher risk 

than non-admitted men both in prison and after release. No 

suicides among women were observed in the 2 weeks after 

release. No increased risk of suicide was observed among 

Aboriginal Australians in the first 2 weeks after release. Of 

1674 deaths due to overdose, 1627 (97%) occurred after 

release. Drug-related mortality in men was 9.30 (95% CI, 

7.80–11.10) times higher, and in women was 6.42 (95% CI, 

3.88–10.62) times higher, in the 2 weeks after release than 

after 6 months. Conclusions - prisoners are at a heightened 

risk of suicide and overdose death in the immediate post-

release period. After 6 months post-release, the suicide rate 

approaches the rate observed in custody. 

Kjelsberg & Laake 

(2010), N = 1,112  
This study’s aim was to 

investigate possible 

predictors for over-all and 

cause specific mortality in 

a nation-wide study of 

convicted offenders with 

and without previous 

imprisonment.  

 

This case-control study drew random samples of deceased 

and living offenders (N = 1,112) from four complete 

cohorts of convicted offenders, two male (born 1967 and 

1977, respectively), and two female (born 1967-70 and 

1977-80, respectively). All criminal records were 

systematized and information about date and cause of death 

was collected on those deceased. Multivariable analyses 

demonstrated that age at first court conviction (OR = 0.88, 

95% CI = 0.84-0.93), drug related crimes (OR = 1.99, 95% 

CI = 1.23-3.22), and crime diversity (1.51, 95% CI = 1.07-

2.13) were significant predictors of premature death in 

males. In females, age at first court conviction (OR = 0.92, 

95% CI = 0.88-0.97), drug related crimes (OR = 2.24, 95% 

CI = 1.37-3.69) and belonging to the oldest cohort (OR = 

2.10, 95% CI = 1.35-3.26) were significant predictors of 

premature death. Age at first court conviction remained a 

significant predictor for death in all cause specific 

multivariable mortality analyses. In addition, having 

No non-offender control group. 
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committed drug related crimes and high crime diversity 

were strong predictors for substance related deaths. Males 

did more often die in accidents or commit suicide. Somatic 

deaths were most often encountered in the oldest cohort. 

Incarceration did not remain a significant predictor for 

premature death in any of the multivariable analyses. 

Lattimore et al. 

(1997), N = 4,000 
This study investigated the 

risk of death among 

serious young offenders. 

 

Mortality data were gathered from California Vital 

Statistics for more than 4,000 youth paroled by the 

California Youth Authority during the 1980s. Exposure 

periods (time at risk of death), were about 11 years and 6 

years for the two samples. Known deaths for two cohorts 

totalled 181 for the 3,995 male offenders in the two 

samples, including 109 for the 1,998 males in the 1981-

1982 sample and 72 for the 1,997 males in the 1986-1987 

sample. Homicide was the prevailing cause for both 

samples. Of particular note is the fact that the numbers of 

deaths due to causes other than homicide are roughly 

proportional to the length of the exposure periods for the 

two samples while the numbers of homicides are roughly 

equal despite the very different lengths of time at risk. A 

higher probability of death by murder was observed for 

black youth, those from Los Angeles, those with a history 

of gang involvement and institutional violence, and those 

with a history of drug arrests.  

No meaningful comparison group. 

Laub & Sampson 

(2003), N = 1,000  

The present study 

examined if the increased 

mortality of delinquent 

subjects continues until 

age 70 years and, if so, 

why.  

The authors followed 500 delinquent and 500 matched 

nondelinquent comparison boys from age 7 to 70 years old. 

They used the same design as Laub & Vaillant’s (2000) 

previous work. Deaths of delinquents have increased to 

225. 

No new data on the non-delinquents or 

estimated/expected deaths within the 

greater population to compare to. 

Lewis et al. (1991), 

N = 21  

This study was a follow-

up of Female Delinquents 

investigating maternal 

contributions to the 

perpetuation of deviance. 

Twenty-one female delinquents, neuro-psychiatrically 

evaluated while in a juvenile correctional facility, were 

followed up 7 to 12 years later. The authors compared their 

female delinquents with a matched sample of male 

delinquents. Unlike the males, early biopsychosocial 

Participants were neuro-psychiatrically 

impaired.  
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variables were not predictive of adult criminality: however, 

most females were seriously impaired neuro-

psychiatrically. Mortality rates were high. Having come 

from abusive households, the female delinquents became 

suicidal, alcoholic, drug addicted, enmeshed in violent 

relationships, and unable to care for their children. 

Loeber & Farrington 

(2011), N = 1,517 

This study aimed to 

document the 

development of antisocial 

and delinquent behaviour 

from childhood to early 

adulthood, the risk factors 

that impinge on that 

development, and help 

seeking and service 

provision of boys' 

behaviour problems. 

Secondly, to focus on 

boys' development of 

alcohol and drug use, and 

internalizing problems. 

This study used the Pittsburgh Youth Study. The youngest 

cohort (n=503) has been assessed a total of 18 consecutive 

times from middle childhood to late adolescence, the 

middle cohort (N = 508) was only assessed seven times, at 

half-yearly intervals from age 10-13. While the oldest 

cohort (N = 506) has been assessed a total of 16 consecutive 

times from early adolescence to early adulthood. Huge 

numbers of risk factors measured. Of the 1,517 males in the 

PYS, four died and one emigrated permanently by age 14. 

These males are considered to be not at risk of offending, 

leaving 1,512 males at risk at age 15. The number of males 

at risk then decreased because of deaths (57 males died up 

to age 29) and because not all males in the youngest cohort 

had reached their 30th birthday.  

No non-offender comparison. 

Mallett et al. (2012), 

N = 433  

This study investigated 

reported suicide attempts 

within a youthful offender 

population 

In this study of court-involved youth (N = 433) in two 

Midwest counties, logistic regression analysis identified 

some expected and unexpected findings of important 

demographic, educational, mental health, child welfare, 

and juvenile court-related variables that were linked to 

reported suicide attempts. Some of the expected suicide 

attempt risk factors for these youth included prior 

psychiatric hospitalization and related mental health 

services, residential placement, and diagnoses of 

depression and alcohol dependence. However, the most 

unexpected finding was that a court disposition to shelter 

care (group home) was related to a nearly tenfold increased 

risk in reported suicide attempt. These findings are of 

importance to families, mental health professionals, and 

Not longitudinal. 
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juvenile court personnel to identify those youth who are 

most at risk and subsequently provide appropriate 

interventions to prevent such outcomes. 

Maughan et al. 

(2014), N = 4,158 

This study investigated 

adolescent conduct 

problems and premature 

mortality.  

A total of 4158 members of the Medical Research Council 

National Survey of Health and Development (the British 

1946 birth cohort) were assessed for conduct problems at 

the ages of 13 and 15 years. Follow-up to the age of 65 

years via the UK National Health Service Central Register 

provided data on date and cause of death. Dimensional 

measures of teacher-rated adolescent conduct problems 

were associated with increased hazards of death from 

cardiovascular disease by the age of 65 years in men 

[hazard ratio (HR) 1.17, 95% confidence interval (CI) 1.04-

1.32], and of all-cause and cancer mortality by the age of 

65 years in women (all-cause HR 1.16, 95% CI 1.07-1.25). 

Adjustment for childhood cognition and family social class 

did little to attenuate these risks. Adolescent conduct 

problems were not associated with increased risks of 

unnatural/substance-related deaths in men or women in this 

representative sample.  

No offender categories. 

Merrall et al. (2010), 

N = 69,093 

This study meta-

analytically investigated 

drug-related deaths soon 

after release from prison  

English-language studies were identified that followed up 

adult prisoners for mortality from time of index release for 

at least 12 weeks. Six studies from six prison systems met 

the inclusion criteria and relevant data were extracted 

independently. Results - these studies contributed a total of 

69 093 person-years and 1033 deaths in the first 12 weeks 

after release, of which 612 were drug-related. A three- to 

eightfold increased risk of drug-related death was found 

when comparing weeks 1 + 2 with weeks 3–12, with 

notable heterogeneity between countries: United Kingdom, 

7.5 (95% CI: 5.7–9.9); Australia, 4.0 (95% CI: 3.4–4.8); 

Washington State, USA, 8.4 (95% CI: 5.0–14.2) and New 

Mexico State, USA, 3.1 (95% CI: 1.3–7.1). Comparing 

weeks 3 + 4 with weeks 5–12, the pooled relative risk was: 

1.7 (95% CI: 1.3–2.2). 

Meta-analysis.  
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Ojansuu et al. 

(2015), N = 1,253 

This study investigated 

mortality among forensic 

psychiatric patients in 

Finland. 

A total of 1253 patients were included, of which 153 were 

females and 1100 were males. The mean follow-up time in 

this study was 15.1 years, and 351 (28%) had died during 

the follow-up period. The standardized mortality rate 

(SMR) for the whole study group was 2.97 (95% CI 2.67-

3.29). Among females the SMR was 3.62 (95% CI 2.57-

5.09), and among males 2.91 (95% CI 2.61-3.25). The 

SMRs were higher when patients were committed to 

forensic treatment before the age of 40 years. 

Referred Individuals.  

Paanila et al. (1999), 

N = 102 

Mortality among 

habitually violent 

offenders 

There are no published studies about mortality among 

habitually violent offenders, although it would be essential 

to take into account the possibly higher mortality rate of 

this population, when the incidence of committing violent 

offenders is calculated as a function of age. This research 

looked at mortality during the age range 30–50 years 

among 102 habitually violent male offenders, who were 

considered to be dangerous to the lives of other people, 

during the 24.5-year period 1971–1995 (in the range 3.5 

months–24.5 years, the average prison time was 6 years, 7 

months and 11 days). In Finland, the deathrate in the group 

of men aged 30–50 years is 3.7/1000/year, but among these 

habitually violent male criminals, the mortality rate was 

observed to be 18.1/1000/year. Therefore, the relative risk 

for dying in this age group was 4.9-fold when compared 

with the normal male population aged 30–50 years. A 

finding of this magnitude has a substantial effect, when the 

real incidence of committing homicides or other violent 

offences is calculated as a function of age. This is an 

important issue in forensic psychiatry, since it is generally 

believed that the incidence of committing violent crimes is 

decreased between the ages of 30 and 50 years, and age is 

used as one predictive factor when the risk of forthcoming 

violent behaviour is assessed. 

The sample does not differentiate between 

those in prison and those released from 

prison.  
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Piquero (2016), N = 

1,354 
This study investigated 

both the determinants of 

perceived age-at-death, as 

well as some of the 

mediating processes 

associated with the 

relationship between 

perceived age-at-death 

and offending. 

Using data for a large sample of serious youthful offenders 

from two urban cities and who were followed for seven 

years, this study attended to these concerns. Results 

showed that gender, race/ethnicity, and adverse 

neighbourhood conditions influence the perceived age-at-

death; this perception distinguishes between distinct 

trajectories of offending, and such perceptions also 

influenced both perceived risks and perceived rewards as 

well as one's impulse control. 

Longitudinal sample, but based on 

perceptions of early death. 

Pridemore, & Berg 

(2017), N = 1,750 

This study is a population-

based case-control study 

of repeat victimization, 

premature mortality and 

homicide 

The authors examined risk of male premature mortality 

associated with recent criminal victimization. Prior 

victimization is among the most consistent predictors of 

future risk but the explanation of repeat victimization 

remains elusive. Two general perspectives frame this 

debate. According to the state-dependence perspective, 

repeat victimization is forged through intervening 

processes connecting an initial with a subsequent violent 

victimization. According to the risk-heterogeneity 

perspective, this association is spurious because all 

victimization events for a person result from underlying 

individual traits. Research on health outcomes and 

premature mortality provides related, but often overlooked, 

conceptual assumptions about the co-occurring health 

burden of preventable injuries and disease. This study 

extended and applied each of these perspectives to assess 

the nature and sources of repeat violent victimization. Data 

were from the Izhevsk (Russia) Family Study, a large-scale 

population-based case-control study. Cases (n=1750) were 

all male deaths aged 25-54 living in Izhevsk between 

October 2003 and October 2005. Controls (n=1750) were 

randomly selected from a city population register. Key 

independent variables were prior year prevalence of 

violent, property, and residential victimization. The authors 

used logistic regression to estimate mortality odds ratios. 

Results provided evidence for state dependence. It was 

This is about victimization. 
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found that (i) after controlling for indicators of risk 

heterogeneity men who had been victims of violence (but 

not property or residential crime) within the past year were 

2.6 times more likely than those who had not to die 

prematurely; and (ii) the only type of death for which risk 

was higher was homicide. 

Pritchard et al. 

(1997), N = 7,456 

This study investigated 

suicide and ‘violent’ death 

in a six-year cohort of 

male probationers 

compared with pattern of 

mortality in the general 

population. 

This study explored the mortality rates of a six-year cohort 

of male probationers (1990-1995) with males in the general 

population. Male offenders (aged 17-54) had double the 

death rate, five times the 'external death' rate and nine times 

the suicide rate of the general population. 

Did not exclude mental illness. 

Richardson et al. 

(2013), N = 15 

These authors interviewed 

young, black male serious 

violent youth offenders 

detained in an adult jail to 

understand their 

experience of violence.  

Their narratives reveal how the code of the street, informal 

rules that govern interpersonal violence among poor inner-

city black male youths, increases the likelihood of violent 

victimization. Youth offenders detained in adult jails have 

the lowest rate of service provision among all jail 

populations. The study addressed how services for youth 

offenders can be improved to reduce the pathways to early 

violent death. 

Qualitative Study.   

Rydelius (1988), N = 

1,056  

This investigated the 

development of antisocial 

behaviour and sudden 

violent death. 

A register was drawn up covering those young persons 

(1,056; 832 boys and 224 girls; mean age 16 years) who 

were admitted to Swedish probationary schools during the 

period 1 January — 31 December 1967. Using the registers 

of immigration and emigration and causes of death kept by 

SCB (Statistiska Centralbyrån), mortality occurring 

between 1 January 1967 — 31 December 1985 was 

tabulated. One hundred and ten boys (13%) and 22 girls 

(10%) had died. The deaths had occurred at a rate of 

approximately seven new deaths per observation year, the 

youngest being still in their teens when they died. For 

comparison, the criteria set up by insurance companies for 

life insurance premiums are based on a death expectancy 

for healthy Swedish boys and girls in the age groups 

No meaningful comparison group.  
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corresponding to the subjects under observation of 1.2‐

3.1% for boys and 1.1‐2.6% for girls. Eighty‐eight percent 

of the dead boys and 77% of the dead girls had died 

“sudden violent deaths”— accidents, suicides, death from 

uncertain causes, murder/manslaughter, or alcohol/drug 

abuse. For both sexes, death from uncertain causes and 

suicides were the most frequent single causes of death. 

Death as a direct result of alcohol/drug abuse occurred only 

in boys. 

Sattar (2003), N = 

141,102 

This study investigated the 

Death of Offenders in 

England and Wales. 

This study compared the nature and extent of death among 

prisoners (N= 236) and offenders serving community 

sentences or ex-prisoners receiving post-custodial 

supervision by the Probation Service (N = 1,267) in 

England and Wales in 1996 and 1997. Information 

contained in death certificates was used to code for mode 

of death. Prisoners and community offenders were found to 

be reasonably similar in vulnerability to suicide/self-

inflicted death; however, the risk of accidental death and 

homicide was greater for community offenders, and drugs 

and alcohol played a bigger part in their deaths.  

Overlaps with Sattar 2001. 

Sattar & Killias 

(2005), N = N/A 

This study investigated the 

death of offenders in 

Switzerland. 

The Swiss data presented confirmed that unnatural death is 

rather common among offenders outside prison. Despite 

some differences in frequency of suicide and other 

unnatural causes of death among prisoners in England and 

Switzerland (which may be due to differences in 

sentencing and other policies), the overall picture of 

mortality in prisons suggests many similarities between the 

two countries. 

No non-offender comparison. 

 

Shepherd et al. 

(2009), N = 411 

This study investigated the 

impact of antisocial 

lifestyle on health: chronic 

disability and death by 

middle age. 

Mortality, injury and illness data were collected 

prospectively in the longitudinal Cambridge study in 

delinquent development at age 43–48. Childhood and 

parental predictors of offending, self-reported delinquency 

at age 32 and convictions were significantly associated 

with death and disability by age 48.  

Overlap with Piquero et al. 2014 and only 

provides analyses under ‘death and 

disability’ – not just death. 
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Sherman & Harris 

(2013), N = 1,200 

This study investigated the 

increased homicide 

victimization of suspects 

for domestic assault using 

a 23-year follow-up of the 

Milwaukee Domestic 

Violence Experiment 

(MilDVE). 

The Milwaukee Domestic Violence Experiment (MilDVE) 

employed a randomized experimental design with over 98 

% treatment as assigned. In 1987–88, 1,200 cases with 

1,128 suspects were randomly assigned to arrest or a 

warning in a 2:1 ratio. Arrested suspects were generally 

handcuffed and taken to a police station for about 3 to 12 

h. Warned suspects were left at liberty at the scene after 

police read aloud a scripted statement. Death records were 

obtained in 2012–13 from the Wisconsin Office of Vital 

Statistics and the Social Security Death Index, with the 

support of the Milwaukee Police Department. In the first 

presenting case in which the 1,128 were identified as 

suspects, they were randomly assigned to arrest in 756 

cases and to a warning in 372. No clear difference in death 

rates from all causes combined (d=0.04) was ever evident 

between the groups, or for five of the six specific categories 

of cause of death. However, a clear difference in homicide 

victimizations of the suspects emerged between those 

arrested and those warned. At 23 years after enrolment, 

suspects assigned to arrest were almost three times more 

likely to have died of homicide (at 2.25% of suspects) than 

suspects assigned to a warning (at 0.81%), a small to 

moderate effect size (d=0.39) with marginal significance 

(two-tailed p=0.096; relative risk ratio=2.79:1; 90 % CI = 

1.0007 to 7.7696). Cox regressions controlling for 

suspects’ stakes in conformity (employment and marriage) 

show that homicide victimization for arrested suspects is 

three times that of warned suspects (p=0.07), although no 

interactions are yet significant. Logistic regression with 

more covariates increases arrest effects on homicide to 3.2 

times more than warnings (p= 0.06). 

No population based non-offender 

comparison group. 

Singleton et al. 

(2003), N = 12,438 

This study investigated 

drug-related mortality 

among newly released 

offenders. 

This study provided estimates of the rates of mortality 

amongst recently released prisoners in England and Wales 

and provides some evidence of the risk factors associated 

with this group. The sampling exercise here was 

Not comparison to non-offender 

population.  
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undertaken prior to the implementation of the revised 

prison service drug strategy which brought in a 

considerable expansion in the provision of treatment and 

support for drug misusers. 

Stenbacka et al. 

(2012), N = 48,834 

This study investigated 

mortality and causes of 

death among violent 

offenders and victims.  

This study analysed overall and cause specific mortality 

among violent offenders, victims, and individuals who 

were both offenders and victims in a general sample of 

48,834 18-20 year-old men conscripted for military service 

in 1969/70 in Sweden. Each person completed two non-

anonymous questionnaires concerning family, 

psychological, and behavioral factors. The cohort was 

followed for 35 years through official registers regarding 

violent offences, victimization, and mortality. The impact 

of violence, victimization, early risk factors and 

hospitalization for psychiatric diagnosis or alcohol and 

drug misuse during follow up on mortality was investigated 

using Cox proportional hazard regression analyses. Repeat 

violent offences were associated with an eleven-fold higher 

hazard of dying from a substance-related cause and nearly 

fourfold higher hazard of dying from suicide. These figures 

remained significantly elevated also in multivariate 

analyses, with a 3.03 and 2.39 hazard ratio (HR), 

respectively. Participants with experience of violence and 

inpatient care for substance abuse or psychiatric disorder 

had about a two to threefold higher risk of dying compared 

to participants with no substance use or psychiatric 

disorder. 

Overlap with Stenbacka et al 2014 – but 

smaller sample. 

Stoddard-Dave et al. 

(2013), N = 999 

This study was an 

assessment of risk factors 

for early death among a 

sample of previously 

incarcerated youth. 

This study extends previous research by evaluating 

potential factors that are associated with early death in a 

random sample (N = 999) of formerly detained youthful 

offenders in New York stratified by gender (50% female). 

Existing case records were referenced with the National 

Death Index to determine if the formerly detained youth 

were deceased by the time they would have reached age 28. 

Regression analyses were run to determine if any of 16 

No non-offender comparison group. 
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sociodemographic, offence history, weapons/gang 

involvement, mental health, substance use, child 

maltreatment, child welfare, or family environmental risk 

factors measured in their childhood or adolescence were 

associated with early death. Two additional regression 

analyses were run to determine if those risk factors 

differentially impacted early death for males vs. females. 

Of the variables measured, however, only gender was 

significantly related to early death – compared to females, 

males were 2.3 times more likely to have prematurely died. 

Additionally, in the model run separately for females, 

being an African-American female was protective against 

early death. These findings are compared to findings from 

the existing literature. 

Tabita et al. (2012), 

N = 88 

This study investigated 

criminal recidivism and 

mortality among patients 

discharged from a forensic 

medium secure hospital. 

All offenders in Orebro County, Sweden, sentenced to 

forensic psychiatric treatment and discharged during 1992-

2007 were included: 80 males and eight females. Follow-

up data was retrieved from the Swedish National Council 

for Crime Prevention, the National Cause-of-Death register 

and clinical files. Mean follow-up time was 9.4 years. The 

mean age at discharge was 40 years. Schizophrenia, other 

psychoses and personality disorders were the most 

prevalent diagnoses. Thirty-eight percent of those still alive 

and still living in the country re-offended and were 

sentenced to a new period of forensic psychiatric treatment 

or incarceration during follow-up. Four male re-offenders 

committed serious violent crimes. Substance-related 

diagnosis was significantly associated with risk of 

recidivism and after adjustment for diagnoses, age and 

history of serious violent crime, the Hazard Ratio was 4.04 

(95% CI 1.51-10.86, P = 0.006). Of all included patients, 

23% had died at the end of follow-up (standardized 

mortality rate 10.4).  

Psychiatric patients. 
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Teplin et al. (2005), 

N = 1,829  

This study investigated 

early violent death among 

delinquent youth. 

This prospective longitudinal study examined mortality 

rates among 1829 youth (1172 male and 657 female) 

enrolled in the Northwestern Juvenile Project, a study of 

health needs and outcomes of delinquent youth. 

Participants, 10 to 18 years of age, were sampled randomly 

from intake at the Cook County Juvenile Temporary 

Detention Center in Chicago, Illinois, between 1995 and 

1998. The sample was stratified according to gender, 

race/ethnicity (African American, non-Hispanic white, 

Hispanic, or other), age (10-13 or >= 14 years), and legal 

status (processed as a juvenile or as an adult), to obtain 

enough participants for examination of key subgroups. The 

sample included 1005 African American (54.9%), 296 non-

Hispanic white (16.2%), 524 Hispanic (28.17%), and 4 

other-race/ethnicity (0.2%) subjects. The mean age at 

enrollment was 14.9 years (median age: 15 years). The 

refusal rate was 4.2%. As of March 31, 2004, the authors 

had monitored participants for 0.5 to 8.4 years (mean: 7.1 

years; median: 7.2 years; interquartile range: 6.5-7.8 

years); the aggregate exposure for all participants was 12 

944 person-years. Data on deaths and causes of death were 

obtained from family reports or records and were then 

verified by the local medical examiner or the National 

Death Index. For comparisons of mortality rates for 

delinquents and the general population, all data were 

weighted according to the racial/ethnic, gender, and age 

characteristics of the detention centre; these weighted 

standardized populations were used to calculate reported 

percentages and mortality ratios. They calculated mortality 

ratios by comparing our sample's mortality rates with those 

for the general population of Cook County, controlling for 

differences in gender, race/ethnicity, and age. Sixty-five 

youths died during the follow-up period. All deaths were 

from external causes. As determined by using the weighted 

percentages to estimate causes of death, 95.5% of deaths 

Overlap with Teplin 2014.  



110 

 

were homicides or legal interventions (90.1% homicides 

and 5.4% legal interventions), 1.1% of all deaths were 

suicides, 1.3% were from motor vehicle accidents, 0.5% 

were from other accidents, and 1.6% were from other 

external causes. Among homicides, 93.0% were from 

gunshot wounds. The overall mortality rate was >4 times 

the general-population rate. The mortality rate among 

female youth was nearly 8 times the general-population 

rate. African American male youth had the highest 

mortality rate (887 deaths per 100 000 person-years). 

Testa et al. (2017), N 

= 21,417 

This study examined all-

cause and cause-specific 

mortality among former 

prisoners in Pennsylvania. 

This study used a unique set of measures obtained from 

administrative records from Pennsylvania to examine 

demographic, custodial, behavioural, and criminal history 

factors that impact mortality risk following release from 

incarceration. Moreover, this study was the first to assess 

whether risk factors for post-release mortality are 

consistent or variable across race and ethnicity. Using data 

from the Pennsylvania Department of Corrections and 

mortality records from the Pennsylvania Department of 

Health it can be found that several demographic, custodial, 

behavioural, and criminal history measures were related to 

post-release mortality risk. Moreover, while most risk 

factors for mortality are generally consistent across race 

and ethnicity, evidence was found that some custodial and 

criminal history factors vary by race and ethnicity. 

No comparison to non-offenders. 

Timonen et al. 

(2003), N = 11,017 

The aim of this study was 

to investigate the 

association between 

adverse physical disorders 

and violent/non-violent 

criminal behaviour. 

The study material consisted of the large, prospectively 

followed, unselected and genetically homogenous 

Northern Finland 1966 Birth Cohort, the Finnish Hospital 

Discharge Registers and the National Crime Register (N = 

10,934). The results of the logistic regression analyses 

showed that male offenders had statistically significantly 

more injuries (adj. OR=1.81, 95% CI=1.51–2.17), when 

compared with males without a criminal history. Violent 

male offenders exhibited greater morbidity to the diseases 

of the respiratory system (adj. OR=1.64, 95% CI=1.03–

No information on mortality, just increased 

risk of injuries and somatic illness. 
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2.60) when compared with non-violent criminals. Female 

offenders suffered more commonly from poisonings (adj. 

OR=3.84, 95% CI=1.69–8.72), injuries (adj. OR=2.79, 

95% CI=1.67–4.66), infections (adj. OR=1.87, 95% 

CI=1.16–2.99) and indefinite symptoms (adj. OR=2.02, 

95% CI=1.20–3.40) than non-offending females. 

Tremblay, & Pare 

(2003), N = N/A  

This study investigated 

patterns in serious 

offenders’ mortality rates. 

No novel results reported.  Review Article. 

Yeager & Lewis 

(1990), N = 118 

This study investigated 

mortality in a group of 

formally incarcerated 

juvenile delinquents. 

A 7-year follow-up study of formerly incarcerated 

delinquents revealed an extremely high mortality rate. Of 

118 male and female subjects, seven had died before their 

25th birthdays, making the mortality rate of the sample 

approximately 58 times the national average for individuals 

in their age group. All died violent deaths, making the 

violent death rate of the sample approximately 76 times the 

national average for that age group. Differences in 

mortality rates according to the race and sex of the subjects 

are reported, and possible clinical predictors of early death 

are explored. 

No Access. 

Zane et al. (2018), N 

= 253  

This study investigated 

criminal offending 

and mortality over the full 

life‑course. 

This study used the CSYS, a delinquency prevention 

experiment and prospective longitudinal survey of the 

development of offending. Begun in 1939, the study 

involves 506 at-risk boys, ages 5–13 years (mean birth year 

= 1928), from Cambridge and Somerville, Massachusetts. 

Following the analytic strategy of Joan McCord, 

participants are drawn from the study’s longitudinal arm (N 

= 253). Data include court convictions of criminal offences 

collected during middle age (mean = 47) and death records 

collected during old age (up to age 89). Death records were 

collected for 216 participants or 85.4% of the sample. 

Results Life-course persistent offenders experience earlier 

mortality compared to nonoffenders (by about 7 years) and 

adolescent-limited offenders (by about 8 years). While life-

course persistent offenders are not more likely to die early 

Results are only presented within Offender 

Trajectory groupings.  
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(< 40 years) compared to other trajectory groups, they are 

more likely to experience premature mortality from late 

middle age into old age. Life-course persistent offenders 

are also more likely to experience unnatural deaths, with 

alcoholism confounding the relationship. Conclusions That 

group differences in mortality risk did not emerge until age 

55 (while offending is in decline) suggests that the 

relationship between offending and mortality is not direct 

and may be spurious. 

Zlodre & Fazel 

(2012), N = 26,163  

This study investigated the 

all-cause and external 

mortality in released 

prisoners. 

The paper searched 5 computer-based literature indexes to 

conduct a systematic review of studies that reported all-

cause, drug-related, suicide, and homicide deaths of 

released prisoners. The authors extracted and meta-

analysed crude death rates and standardized mortality 

ratios by age, gender, and race/ethnicity, where reported. 

Eighteen cohorts met review criteria reporting 26,163 

deaths with substantial heterogeneity in rates. The all-cause 

crude death rates ranged from 720 to 2054 per 100,000 

person-years. Male all-cause standardized mortality ratios 

ranged from 1.0 to 9.4 and female standardized mortality 

ratios from 2.6 to 41.3. There were higher standardized 

mortality ratios in White, female, and younger prisoners. 

Review paper – individual papers within 

have been review separately.  
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Table 5. Odds Ratios for Premature Mortality of Community Offenders 
Authors, Date, N OR 95% CI Lower Limit 95% CI Upper Limit Z-value p-value  

Robins & O’Neil (1958), N = 524 2.30 2.00 4.46 5.36 0.01 

Stattin & Romelsjo¨ (1995), N = 7,577 3.23 2.59 4.00 10.55 0.01 
Joukamaa (1998), N = 903 1.26 1.10 1.44 3.29 0.01 

Rasanen et al. (1998), N = 12,058 2.6 1.38 4.8 2.98 0.01 

Laub, & Vaillant (2000), N = 931  1.79 1.41 2.27 4.84 0.01 

Putkonen et al. (2001), N = 132 38.01 28.27 51.12 24.08 0.01 

Repo-Tiihonen et al. (2001), N = 250 6.60 5.27 8.27 16.38 0.01 
Sattar (2001), N = 141,102 4.10 3.54 4.76 18.67 0.01 

Coffey et al. (2003), N = 2,849 10.27 9.17 11.49 40.63 0.01 

Graham (2003), N = 25,469 7.70 7.16 8.26 55.75 0.01 

Verger et al. (2003), N = 1,127 1.28 1.10 1.49 3.28 0.01 

Stewart et al. (2004), N = 9,381  4.24 3.81 4.72 26.48 0.01 
Tikkanen et al. (2004), N = 242 1.96 1.62 2.36 6.92 0.01 

Sailas et al. (2005), N = 3,832 2.05 1.71 2.44 7.91 0.01 

Hobbs et al. (2006), N = 13,667 3.96 3.95 3.97 956.01 0.01 

Pratt et al. (2006), N = 244,988 23.14 22.99 23.29 962.93 0.01 

Binswanger et al. (2007), N = 30,237 3.48 3.00 4.04 16.40 0.01 
Farrell & Marsden (2007), N = 44,771 7.86 7.38 8.37 63.72 0.01 

Lindqvist et al. (2007), N = 153 3.68 2.35 5.76 5.71 0.01 

Nieuwbeerta & Piquero (2008), N = 4,615  1.76 1.45 2.13 5.81 0.01 

Rosen et al. (2008), N = 168,001 0.76 0.75 0.76 -56.86 0.01 

Ramchand, Morral & Becker (2009), N = 449 4.96 3.89 6.33 12.90 0.01 
Trumbetta et al. (2010), N = 1,812 0.99 0.98 1.00 -1.03 0.30 

Dirkzwager et al. (2011), N = 2,297 3.21 2.60 3.96 10.93 0.01 

Kinner et al. (2011), N (Western Australia) = 16,162; N (NSW) = 82,650   10.97 10.25 11.73 69.26 0.01 

Spaulding et al. (2011), N = 23,510 1.54 1.44 1.65 12.45 0.01 
Stenbacka & Jansson (2012), N = 49,398 2.00 1.93 2.07 37.74 0.01 

Skardhamar, & Skirbekk (2013), N = 2,900,000 1.91 1.88 1.94 93.88 0.01 

Piquero et al. (2014), N = 411 1.95 1.36 2.79 3.66 0.01 

Pridemore (2014), N = 1,750 2.20 1.61 3.01 4.92 0.01 

Teplin et al. (2014), N = 1,829 3.61 2.75 4.76 9.17 0.01 
Lize et al. (2015), N = 476 7.80 6.51 9.34 22.23 0.01 

Aalsma et al. (2016), N = 49,470 1.58 1.24 2.00 3.72 0.01 

Van de Weijer, Bijleveld, & Huschek (2016), N = 212 1.76 1.39 2.22 4.68 0.01 

Elonheimo et al. (2017), N = 5,405 5.40 3.33 8.74 6.85 0.01 

Lindberg et al. (2017), N = 606  7.73 5.74 10.40 13.50 0.01 
Main Effect  3.42 2.29 5.12 5.99 0.01 

Note. NSW = New South Wales.  
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Table 6. Premature Mortality Results by Country 
Country K OR 95% CI Lower Limit 95% CI Upper Limit Z-value p-value 

Australia 5 6.80 4.10 11.26 7.44 0.01 

Finland 9 4.38 2.09 9.20 3.91 0.01 
France 1 1.28 1.11 1.49 3.28 0.01 

Netherlands 3 2.15 1.45 3.20 3.78 0.01 

Norway 1 1.91 1.89 1.94 93.88 0.01 

Russia 1 2.20 1.61 3.01 4.92 0.01 

Sweden 3 2.78 1.83 4.21 4.81 0.01 
UK 4 6.26 2.62 14.96 4.12 0.01 

USA 10 2.24 1.87 2.68 8.85 0.01 

Note. K = Number of Studies. 
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Table 7. Differences in Premature Mortality by Gender and Ethnicity 
Ethnicity Gender K OR 95% CI Lower Limit 95% CI Upper Limit Z-value p-value  

Black N/A 4 1.29 0.70 2.35 0.82 0.41 

Hispanic N/A 1 5.52 3.86 7.90 9.35 0.01 
Indigenous N/A 2 2.74 1.00 7.50 1.96 0.05 

White N/A 5 3.50 2.42 5.07 6.66 0.01 

Black Female 3 2.25 1.14 4.43 2.33 0.02 

Black Male 4 1.21 0.68 2.13 0.65 0.52 

Hispanic Female 1 9.10 4.07 20.35 5.38 0.01 
Hispanic Male 1 4.88 3.27 7.28 7.77 0.01 

Indigenous Female 2 2.55 1.52 4.26 3.55 0.01 

Indigenous Male 2 2.60 0.72 9.32 1.47 0.14 

White Female 3 5.36 1.76 16.47 2.94 0.01 

White Male 4 2.22 1.95 2.53 11.86 0.01 

Note. K = Number of studies. 
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Table 8. Cause of Premature Mortality with Gender, Data Source and Country Comparisons  

Cause Gender Data Source Country K OR 95% CI Lower 

Limit 

95% CI Upper 

Limit 

Z-value p-value  

Organic     18 2.06 1.502 2.83 4.47 0.01 
Unnatural    26 3.97 2.226 7.07 4.68 0.01 

Organic  Female   5 3.33 2.342 4.72 6.72 0.01 

Unnatural Female   11 6.46 2.354 17.70 3.62 0.01 

Organic Male   6 2.47 1.818 3.36 5.77 0.01 

Unnatural Male   10 3.26 1.517 7.00 3.03 0.01 
Natural   Community  4 2.23 1.109 4.48 2.25 0.02 

Natural   Ex-prison  10 2.01 1.391 2.91 3.72 0.01 

Natural   PLCG  4 1.97 1.513 2.57 5.04 4.72 

Unnatural  Community  6 1.62 1.252 2.10 3.67 0.01 

Unnatural  Ex-prison  15 5.05 2.281 11.17 4.00 0.01 
Unnatural  PLCG  5 5.22 1.95 13.96 3.29 0.01 

Organic    Australia 3 2.26 1.02 5.02 2.01 0.05 

Organic    Finland 5 2.43 1.44 4.09 3.34 0.01 

Organic    France 1 1.11 0.95 1.30 1.26 0.21 

Organic    Netherlands 2 1.95 1.34 2.82 3.51 0.01 
Organic    Russia 1 1.51 0.92 2.48 1.63 0.10 

Organic    Sweden 2 1.64 0.66 4.07 1.07 0.28 

Organic    UK 1 2.41 2.01 2.89 9.49 0.01 

Organic    USA 3 2.08 1.70 2.55 7.15 0.01 

Unnatural   Australia 3 2.29 1.25 4.18 2.70 0.01 
Unnatural   Finland 7 4.71 2.32 9.56 4.29 0.01 

Unnatural   France 1 4.50 4.02 5.03 26.39 0.01 

Unnatural   Netherlands 2 2.65 1.11 6.33 2.19 0.03 

Unnatural   Russia 1 1.07 0.92 1.24 0.81 0.42 
Unnatural   Sweden 2 5.01 0.33 76.33 1.16 0.25 

Unnatural   UK 3 12.97 5.37 31.34 5.69 0.01 

Unnatural   USA 7 3.04 2.18 4.23 6.58 0.01 

Note. PLCG = Population Level Control Group.
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Chapter 4: A Systematic Review and Meta-Analysis of Offending versus Suicide in 

Community (Non-Psychiatric and Non-Prison) Samples9 

Introduction 

From the preceding CSDD analyses, meta-analyses and literature reviews in Chapters 1, 2 and 

3, we can see that a voluminous but still incomplete knowledge base has emerged from research 

investigating the inter-relationships between health, mortality, and offending. Researchers 

report that community offenders run a higher risk of mortality (of all causes) compared to 

nonoffenders. Suicide amongst non-institutional groups, has, however, to date been accorded 

limited attention compared to correctional sample-based studies and no systematic reviews or 

meta-analyses of longitudinal literature exist (Sirdifield, Brooker & Marples, 2020).  

 

It is well-established that prisoner suicide rates are elevated compared with age-matched 

general populations (Fazel & Baillargeon, 2011; Fazel et al., 2011; Fazel, Ramesh & Hawton, 

2017). For example, the suicide rate of male prisoners in England and Wales between 1973 and 

2003 was found to be 5 times higher than that of the general population (Fazel et al., 2005) and 

8 times higher in American Jails (DuRand et al., 1995) and is the second biggest cause of death 

(Noonan, Rohloff, & Ginder, 2015). It is also important to consider the range of behaviours 

that are linked to completed death by suicide, such as self-harm (with and without suicidal 

intent) and parasuicide (Gelsthorpe, Padfield & Phillips, 2012; Phillips et al., 2018). For 

example, in a recent global scoping review, Borschmann and colleagues (Borschmann et al., 

2020) found the prevalence of suicidal behaviours was markedly higher among detained 

adolescents than among adolescents in the general population. In detained adolescents, the 

prevalence of suicide attempts was 1.9% - 6.6% during the past month and 13.3 – 35.0% during 

the past year. Lifetime prevalence in detained adolescence of death by suicide was 17.6% - 

32%.  

 

In terms of gender comparisons, both men and woman prisoners are more likely to commit 

suicide than the wider population, with females 20 times more likely than non-offenders in the 

general population (Benning & Fazel, 2009). Borschmann et al. (2020) similarly found the 

 
9Skinner, G. C. M., & Farrington, D. P. (2020b). A systematic review and meta-analysis of offending versus 

suicide in community (non-psychiatric and non-prison) samples. Aggression & Violent Behaviour, 52, 1359-1789. 

doi: 10.1016/j.avb.2020.101421. 
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lifetime prevalence of suicide attempts ranged from 4.0% to 29.4% for males and from 20.8% 

to 51.1% for females. 

 

There are also a significant number of studies which have examined risk factors for suicide in 

custody (Dooley, 1990; Fruehwald et al., 2004; Shaw et al., 2003; Shaw et al., 2004; Towl et 

al., 2002). For example, individual contributing factors can encompass psychiatric illness, 

substance misuse, and repetitive self-harm as important risk factors for suicide (Fazel, Wolf & 

Geddes, 2013; Hawton, Linsell, Adeniji, Sariaslan & Fazel, 2014). 

 

As mentioned within the introduction, and reiterated here, the risk of suicide in recently 

discharged forensic psychiatric patients is also high, as demonstrated by Fazel et al.’s (2016a) 

meta-analysis, which contained 6 studies investigating suicide, finding a crude death rate of 

325 per 100,000 person-years (95% CI 235–415). One study within this meta-analysis, Lund 

et al. (2013), reported that mentally disordered offenders sentenced to non-custodial sanctions 

had a crude death rate (CDR) as high as 3344 per 100,000 person-years (95% CI 1923–5754), 

which compares to recently released prisoners without mental health issues, who were found 

to have a CDR of 155 per 100,000 person-years (95% CI 140-171) (Pratt et al., 2006; Zlodre 

& Fazel, 2012).  

 

Work has also investigated suicide in populations of recently released offenders. For example, 

Phillips and colleagues (Phillips et al., 2018) found a nearly 9 times higher rate of suicide in 

released offenders compared to the general population within 2016 U.K. HM Prisons and 

Probation service data, investigating individuals still under the supervision of a state body i.e., 

the Probation Service. There is further substantial evidence suggesting that experiences within 

jails can condition the likelihood of suicide after release (Haney, 2001). King et al. (2015) also 

found that 13% of suicides in the general population were, or had recently been, under some 

form of monitoring by the criminal justice system, stating that there was a “…significantly 

elevated suicide risk among individuals who had: received a police caution, recently been 

released from prison, recently completed a supervised community sentence, served other 

community disposals, been remanded as a suspect on police bail and dealt with no further 

action” (King et al., 2015: 175). Indeed, the most typical non-natural death in released prisoners 

is suicide (Binswanger et al., 2011). 
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Additionally, Sirdifield et al. (2020), within their review of 5125 relevant papers in the field of 

suicide and probation, found that that probationers were at elevated suicide risk with causes 

ranging from substance abuse to mental wellbeing and poor physical health. This is important 

because numbers of probationers in England and Wales were 261,196 as at 30 June 2018 and 

this was larger than those incarcerated at that time (Ministry of Justice, 2018). Sirdifield and 

colleagues (2020) go on to state that offenders on probation have highly complex health needs 

when compared to the general population, and that this can be compounded by social issues 

such as homelessness and unemployment (Binswanger, Stern, Yamashita, Mueller, Baggett & 

Blatchford, 2016; Brooker, Sirdifield, Blizard, Denney, & Pluck, 2012; Brooker, Syson-Nibbs, 

Barrett, & Fox, 2009; Pari, Plugge, Holland, Maxwell, & Webster, 2012). They conclude that 

their study indicates that there is a high risk of those on probation committing suicide, a fact 

that they argue has subsequently been confirmed by other studies (Philips et al., 2018). They 

reconfirm that causes include drugs, especially mental health, and poor physical health, but 

these are integrated and complex in their influences (Bertolote & Fleischmann, 2002).  

 

The risk factors associated with suicide are wide-ranging and complex. For example, research 

has shown that offenders have more generally experienced poor physical and mental health, 

lead disrupted lives and use drugs (Mills, 2004; Brooker et al. 2009; Canton, 2008; Singleton, 

Pendry, Taylor, Farrell, Marsden, 2003; Brooker & Sirdifield, 2013; Denney, Tewksbury & 

Jones, 2014). This is relevant because this underpins poor mental wellbeing which, in turn, has 

been shown to be a cause of suicidal natures (Arsenault-Lapierre, Kim & Turecki, 2004). 

Indeed, Bertolote and Fleischmann (2002) estimated that 90% of all suicides had a diagnosable 

mental health disorder, most commonly depression, psychosis, and substance misuse 

(depression combined with alcohol misuse is the most common diagnoses of all). The range of 

factors that potentially raise the risk of suicide is vast, and includes coping skills, psychiatric 

treatment/medication, attitude to self, accidental traumatic injury, childhood abuse/trauma, 

current psychological problems, depression, and a history of close relationship difficulties 

(Borril, Cook & Beck, 2017; Cook & Borrill, 2015; King, 2011; Phillips et al., (2016) also 

make clear that factors beyond mental wellbeing – including life history, despair and 

inequalities – play their role in creating a heightened risk of serious self-harm (Jones & 

Maynard, 2013; Byng et al, 2015).  

 

However, findings within the current literature are often subject to variations within the groups 

in respect of other factors, including mental health issues and early-life suicide attempts which 
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have not been controlled for, and may create a pertinent stimulus for suicide, which draw into 

question the causality of suicide in offender populations (Powis, 2002). 

 

Powis (2002) goes on to question some of the assumptions that often underpins the assertion 

that mental health alone increases the suicide risk in prisoners (Towl & Crighton, 2000). She 

cites the definitional difficulties of comparing incarcerated people with the general population, 

and the potentially inaccurate diagnosis of mental conditions which makes comparisons 

unreliable (Sattar, 2001; Towl & Crighton, 2000). In a similar criticism of being too ready to 

adopt obvious explanations, Powis (2002) says that, while substance abuse in prisons has often 

been linked to suicide, the sheer prevalence of this behaviour calls into question its specificity 

in respect of suicide (Haycock, 1989; Karp, Whitman & Convit, 1991; Wilkins & Coid, 1991). 

In a sign of the importance of individual factors in the analysis of suicide causation, Crighton 

(2000) points to concerns that such headings may in fact have a large number of constituent 

‘interacting and intervening variables’. These may include separation from mothers, prior 

physical and sexual abuse (Rieger, 1971; Liebling, 1991; Wilkins & Coid, 1991).   

 

It is therefore important in future work to disentangle the impact reported histories mental 

health have, where possible, and control for these factors on suicide in community offenders. 

As noted in Chapter 3 by Phillips and colleagues (2018, p.1) the paucity of studies “is 

concerning” (Phillips et al., 2018, p. 1) and evidence specifically “…concerning community-

based offenders’ suicide risk is sparse” (King et al., 2015, p. 175).  

 

Of the little research conducted on suicide within community offenders, it seems likely that 

offenders in the community are at least as high risk of self-harm or suicide as those in prison 

(Bluck & Brooker, 2014). There is therefore a need for a systematic investigation of suicide in 

community offenders, controlling for mental illness, drug use and violence. 

 

Current Study 

Suicide amongst non-institutional groups to date, as highlighted above, has been accorded 

comparatively less investigation than correctional and psychiatric secure sample-based studies. 

It is clear that offenders with a history of mental health issues have a higher likelihood of 

suicide than controls without mental illness. What is less known, is the risk of suicide for 

community (non-institutional) offenders without psychiatric histories, compared with non-

offender comparisons (Elonheimo, Sillanmaki & Sourander, 2017; Nieuwbeerta & Piquero, 
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2008). As offender populations are largely drawn from socio-economically deprived 

backgrounds, with reduced access to health care and possible avoidance-based health-seeking 

behaviour when living in the community, community offenders may be at heightened risk of 

death by suicide. This thesis is the first research to systematically and meta-analytically analyse 

the risk of suicide in offenders who are not, or who are no longer, incarcerated, and who do not 

have a recorded history of psychiatric disturbance.     

 

Method 

In line with PRISMA guidelines, 6 computer-based literature indexes were searched using a 

TITLE-ABSTRACT-KEYWORD strategy within Web of Science (including SCI-

EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-

EXPANDED, IC), Criminal Justice Abstracts, Google Scholar, PsychInfo, and MEDLINE 

through all years with no language restrictions. In all databases, the same keywords were used 

in multiple combinations: Suicide AND offend* AND OR crim* OR delinquen* OR violence 

OR prison* OR incarce* OR felon*OR detain* OR jail* OR penal* OR custod*. 32 journals 

were hand searched, which are presented in Table 1. 

 

The inclusion criteria for studies were (1) a sample of offenders who were not incarcerated at 

the time of measurement, (2) a comparison of offenders with non-offenders, (3) data reporting 

cause-specific deaths, or mortality rates as a result of suicide, for the whole sample, or for a 

subset selected according to age, gender, or race/ethnicity. Studies were excluded if samples 

were selected by a variable (e.g., substance misuse) other than age, gender, ethnicity, or 

geographical area. Secure Forensic Psychiatric samples, samples where individuals had a 

clinical level of mental illness, and samples with a focus on substance misuse were not 

included. 

 

Eligible publications obtained via database, hand, author and citation searches were exported 

to EndNoteTM (v.7.0.2) Referencing Management Software. Duplicates were removed by this 

software with assisted manual discretion. All unique results were screened according to the 

abstract for general relevance to the review aims. The reliability of coding of included papers 

was established using an independent coder, with high levels of agreement. Inter-coder 

reliability for inclusion versus exclusion was k = 0.88. In the case of discrepancy, the full text 

of the paper was screened in order to make a final decision.  
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Outcome data was extracted or Odds Ratios (OR) calculated for each study, which will tell us 

how much more or less likely an offender is of dying before their non-offender comparisons. 

Hazard Ratios (HR) and Risk Ratios (RR) were converted using the following formulae: 

 

𝑅𝑅 =
1 − 𝑒𝐻𝑅∗𝑙𝑛(1−𝑟)

𝑟
 

 

Where r is the rate for the reference group (Shor et al., 2017).  

 

𝑂𝑅 =
(𝑅𝑅 − 𝑃0 ∗ 𝑅𝑅)

(1 −  𝑃0 ∗ 𝑅𝑅)
 

 

Where P0 = baseline risk or prevalence. 

 

The standardized mean difference (SMD), or Cohen’s d, was also calculated for the main 

results. The following formula was used: 

 

𝑆𝑀𝐷 =  𝑙𝑛(𝑂𝑅) ∗ 
√3

𝜋
 

Where reported, data was extracted on geographical location, age (to be conceptualised as 

‘Time at Risk’), sample and comparison group types. Random effect models were used to 

account for heterogeneity of study effects. Random effects meta-analyses were performed to 

establish whether offenders were more likely to commit suicide compared to non-offenders. 

Mixed effects analyses were used to investigate whether different data sources and community 

offender types result in differences in effect size. Moderator analyses across levels of country 

were run, comparing effects for different countries. Age was used as a continuous variable and 

meta-regressions were performed to see whether age impacted the odds of suicide.  

The following moderators were used: quality of the study measures and design, sample size, 

and age and sex of the participants. In Table 2 the ‘Risk of Bias’ quality assessment is 

presented. Criteria for rating quality of studies were based on the Cochrane Handbook for 
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Systematic Reviews (Higgins, Altman & Sterne, 2011), and some meta-analysis papers using 

quality ratings (Hughes et al., 2017; Pasricha et al., 2013; Cipriani et al., 2016; Van IJzendoorn 

et al., 2020).  

Reliability of the quality assessment was established at the outset of the project using an 

independent coder, with high levels of agreement across all categories (N = 10 studies): 

‘Convenience Sampling’, K = 0.98; ‘Heterogeneous Groups’, K = 0.78; ‘Unreliable Measures’, 

K = 1.00; ‘Selective Reporting’, K = 0.71. Overall interrater reliability at this stage was K = 

0.84. Midway through the quality rating, a second round of interrater reliability checks were 

conducted with a third independent coder (N = 20). This served the purpose of ensuring that no 

coder drift was present, and to establish the reliability of a new category we added 

(‘Unrepresentative Sampling’).  

 

High levels of agreement were found across almost all categories: ‘Unrepresentative 

Sampling’, K = 1.00; ‘Convenience Sampling’, K = 0.77; ‘Unreliable Measures’, K = 0.74; and 

‘Selective Reporting’, K = 0.63. The overall interrater reliability was K = 0.77. Pearson's 

correlation coefficient was used to calculate interrater reliability of continuous study 

characteristics between three independent coders on 20 studies. Average reliability for sample 

size was r = .92.  Average interrater reliability for age was r = .84. Meta-regression showed 

that quality of the measures and design of the studies did not moderate effect sizes within 

developmental domains. The “trim and fill” method (Duval & Tweedie, 2000a, 2000b) and 

Egger’s regression test to explore potential publication bias also did not show large bias. 

 

Results 

15 studies met our review criteria, reporting on N = 602,347 persons. Figure 1 shows a flow 

diagram of the searches. Table 3 provides a description of included studies and Table 4 provides 

descriptions of studies which were excluded.  

 

Table 5 shows that community offenders were significantly more likely to commit suicide 

compared with non-offenders (OR = 4.54, Z = 3.89, p < 0.01, d = 0.36, U3 = 64.06%). Figure 

2 shows that time at risk was not significantly related suicide in offenders (β = 0.07, SE = 0.05, 

Z = 1.53, p = 0.13).  
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The type of community offender and sample group used also created significantly diverging 

effect sizes. Table 6 shows that only one study utilizing a longitudinal community sample was 

found, and offenders in this sample had the lowest likelihood of committing suicide (OR = 

2.90). When comparing offenders with general population samples, dramatically higher odds 

of suicide were found (OR = 7.62). Ex-prisoners, when also compared to the general 

population, also had extremely high odds of suicide (OR = 4.18). Table 7 shows that offenders 

in different countries also had differing likelihoods of suicide, with Swedish offenders having 

the highest likelihood of suicide (OR = 25.06). 

 

Discussion 

The prevalence of suicide in the general population across the world is high, accounting for 

800,000 deaths each year, representing 1.4% of all deaths worldwide, making it the 18th 

leading cause of death in 2016 and the 2nd leading cause of death for 15-29 year olds (WHO, 

2018). With this in mind, the fact that our results show that offenders are over four times the 

odds of committing suicide than non-offenders is significant.  

 

The results in this Chapter show, compared to the general population, that community offenders 

in general have a significantly elevated likelihood of suicide at any function of time at risk. Ex-

prisoner samples, which also utilize general population comparisons, have as high odds of 

suicide as expected, but significantly less than offenders who have not been incarcerated when 

compared with the general population. Interestingly, similar findings relating to ex-prison 

samples have been reported. For example, King and colleagues (King et al., 2015) found that 

suicide risk was highest for those who had avoided prosecution - although King et al. (2015) 

did not control for mental health histories in the same way the study in this Chapter did.  

 

Elonheimo et al. (2009) has theorized that ex-prisoners in particular have such a high likelihood 

of mortality by suicide compared to non-offenders due to their lack of willingness to engage 

with the health and social care system for assistance. For example, Lund et al. (2013) also 

found differences between groups in their sample, with the CDR of mentally disordered 

offenders sentenced to prison being 1274 per 100,000 person-years (95% CI 746-2168), and a 

CDR of 3344 per 100,000 person-years (95% CI 1923-5754) for mentally disordered offenders 

sentenced to non-custodial sanctions. 
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Furthermore, as discussed previously, Tremblay and Pare (2003) present a ‘strain-hazard’ 

model. This formulation is proposed by the authors to cover that percentage of the criminal 

population who have poorer health and die prematurely “…because they want to” (p. 313), 

conceptualising crime, in itself, as a cause of severe strain and even of making life “not worth 

living any more” (Lemert, 1967, p. 131). Such theoretical considerations, in addition to 

cumulative reintegration barriers for ex-prisoners, could be used to explain our findings in this 

Chapter, where offenders were more likely to commit suicide, even when mental illness 

histories were excluded. Tremblay and Pare (2003) argue that this characteristic is evidenced 

in Lattimore et al.’s (1997) mortality study of long-term inmates compared to young males in 

the general population. Early death was found, both self-inflicted and accidental, far more often 

in the former group. The findings in this Chapter extend these theorizations, suggesting that 

offending in itself, even when individuals are not incarcerated, may act as a similar stressor to 

induce feelings of despair which ultimately leads to the higher likelihood of suicide than their 

non-offending general population and community comparisons. 

 

It may well be that offenders who are incarcerated receive higher levels of mental health 

treatment, and offenders within forensic psychiatric inpatient services, despite their higher 

risks, have far greater safeguards, monitoring and risk assessments put in place. Indeed, Fazel 

et al. (2016a), found within their meta-analysis of patients following discharge from secure 

psychiatric hospitals, that 39% of all deaths were due to suicide; the total number of deaths was 

368, of which 143 were suicides. Based on the U3 value, 64.06% of our total sample of 

community offenders were at a high likelihood of death by suicide. Those leaving prison, or 

community offenders who live antisocial lifestyles and commit lower-level offenses, may slip 

through the net of mental health services. Interestingly, time at risk was not significant within 

the meta-regression, highlighting the risk of premature mortality due to suicide at any age and 

length of offending history or interaction with the criminal justice system.  

 

The fact that one community longitudinal study produced an odds ratio that was so much lower 

than studies which used population wide control groups does not necessarily mean that there 

were fewer absolute numbers of suicides. Rather, this may mean that all individuals are more 

predisposed to committing suicide within certain communities. Environmental factors, and 

socioeconomic status in particular, are well established as associated with increased levels of 

premature mortality (Cohen, Mason, Bedimo, Scribner, Basolo & Farley, 2003; Melchior et 
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al., 2006; Stringhini et al., 2017) may also contribute to suicide – although there is mixed 

evidence to support this expectation (Rehkopf & Buka, 2006).  

 

This study sought only to address the likelihood of suicide in individuals with no recorded 

histories of mental illness, deliberately excluding psychiatric samples which have been robustly 

linked to premature mortality, especially by suicide. As noted in Chapter 3, although every 

effort was made, including contacting authors for clarification, individuals who were not held 

in forensic or secure hospitals or who had sub-clinical levels of mental illness, such as 

individuals with antisocial personality disorder and conduct disorder, are likely to have been 

included in some studies and categorised as ‘not having a mental health illness’. Therefore, it 

is not guaranteed that our samples of community offenders had no mental health problems. 

Mental illness in general is chronically underreported and is likely to be an acute issue in 

community offenders, who often do not seek help or engage with healthcare services 

(Elonheimo et al., 2009). 

 

These results must be interpreted cautiously in the light of the small number of studies 

informing our analysis and conclusions. For example, we only have one longitudinal 

community sample and our analysis of differences between countries also tend to come from 

single studies which differ greatly in their scale (see Table 3 for a full description). Our results 

are also likely to provide an underestimate of suicide risk, with many studies not specifically 

reporting on suicide as a cause of death, and those that did report not including open verdicts. 

The present study could not compare ex-prisoners and community offenders on criminal 

histories and socio-demographic or other risk factors. Therefore, we do not know why 

community offenders and non-offenders differ in their likelihood of suicide, or why community 

offenders have a greater likelihood of suicide than ex-prisoners. Offenders Index data would 

have been helpful to make more nuanced comparisons between offenders.  

 

Unfortunately, too few studies contained mortality data split by gender for analysis. It would 

have been interesting to see whether community offender statistics regarding suicide match 

non-offender gender differences in suicide prevalence, with males at greater risk (Moller-

Leimkuhler, 2003), or whether they would agree with previous offender mortality research 

which highlights the enhanced risk of females (Elonheimo et al., 2017).    
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Comparing results to worldwide suicide data must also be considered carefully. This sample 

was predominantly from high-income countries. Suicide is particularly prevalent in low- and 

middle-income countries, with 79% of suicides worldwide in 2016 occurring in this category 

(WHO, 2018). Future work needs to utilize low- and middle-income countries to assess the 

mortality and suicide risk of offenders, which we expect to be considerably higher. Similar to 

the discussion given above in Chapter 3, there seems to be multiple theories interpreting 

premature mortality, and suicide as a cause of mortality, which may be useful in explaining 

why this relationship exists. However, as concluded in Chapter 3, these theories do not form a 

coherent picture as of yet.   

 

Conclusion 

This study highlights that community offenders, especially those who do not have the 

monitoring networks put in place following prison, and compared to the general population, 

are at extremely high risk of suicide and represent an extremely under-researched sub-group of 

offenders. Further research needs to be conducted to investigate the mediating factors between 

offending and suicide, and to explore gender, ethnic, offender type differences and risk factors 

within the community. 

 

Community offenders form a vulnerable group which require targeted intervention to reduce 

their incidence of suicide across the lifespan. The anti-social lifestyles that offenders often lead, 

when out of secure environments, pose a significant risk to health, and preventing this 

‘delinquent way of life’ should be viewed as a future public health challenge (West & 

Farrington, 1977). A shared responsibility lies with the prison, probation, health and social 

services to develop more collaborative practices in providing services for this high-risk group. 
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Figure 1. PRISMA Flow Diagram of 

Searches.  

Web of Science (N= 17,969), Criminal Justice Abstracts (N= 

115,493), Google Scholar (N= 37,300), PsychInfo (N= 

170,974), and MEDLINE (N= 170,091). 

 Total results identified via search engines, N= 511,827. 

 

Duplicates 

removed N= 

500,589 

Abstracts screened on inclusion 

criteria N= 11,238 

Excluded due to prison 

sample, non-relevance, 

incorrect samples, no 

offending focus: N= 

11,008  

 

Additional unique 

results on title via 

journal search N= 

108; via citation 

search N= 52   

Full text screened on inclusion criteria N= 230 

 

Final Sample Included 

 N= 15 

 

Excluded: duplicates 

N= 22; not relevant 

N= 333; did not fit 

specific criteria, 

samples overlapped, 

or no access N= 20   
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Figure 2. Meta-Regression of Log odds ratio of Suicide in Relation to Time at Risk.  
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Table 1. List of Journals Searched 

 

Aggression and Violent Behaviour Deviant Behavior 

Aggressive Behaviour European Journal of Public Health 

American Journal of Psychiatry International Journal of Behavioral Development 

British Journal of Clinical Psychology Journal of the American Medical association 

British Journal of Developmental Psychology  Journal of Child Psychology and Psychiatry 

British Journal of Psychiatry  Journal of Experimental Criminology 

British Medical Journal Journal of Interpersonal Violence 

Child Abuse & Neglect Journal of Youth and Adolescence 

Child Development Justice Quarterly 

Child Psychiatry and Human Development  Psychology, Crime, and Law 

Clinical Psychology Review Scandinavian Journal of Psychology 

Criminal Justice and Behaviour Archives of Suicide Research 

Crisis – The journal of Crisis Intervention and 

Suicide Prevention 

Trauma, Violence and Abuse 

Developmental Psychology Victims and Offenders 

Developmental and Psychopathology Violence and Victims  

Suicide and Life-Threatening Behavior Psychological Medicine 
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Table 2. Risk of Bias Quality Coding Table  

Type of Bias  Description  Relevant Domains within our 

‘Risk of Bias’ assessment  

Selection Bias 

 

Convenience sampling yes/no 

Systematic differences between 

baseline characteristics of the 

groups that are compared. 

E.g. convenience samples; 

random-sample; whole-

population approach; self-

reports; control groups; sample 

size – continuous variable  

Performance Bias 

 

Heterogeneous groups yes/no 

Systematic differences between 

groups in terms of (assessment 

of) moderators, mediators and 

confounding exposures.  

E.g. combination of different 

group sizes or different types 

of care in one effect size.  

Attrition Bias 

 

Systematic drop out differences 

(no intent to treat) yes/no 

Systematic differences between 

groups in withdrawals from a 

study. 

E.g., drop outs in longitudinal 

studies; refusal to take part in 

the study.  

Detection Bias 

 

Reliability of measures yes/no 

Systematic differences between 

groups in terms of assessment 

of outcome measures. 

E.g., reliability and validity of 

established measures used.  

Reporting Bias  

 

Selective reporting yes/no 

Potentially systematic 

differences in effect sizes 

between reported and 

unreported findings.  

E.g., selective reporting of 

outcomes (one subscale of an 

instrument); publication bias. 

Note. Quality assessment scoring: 1=bias absent; 0=bias reported or inferred. This assessment for the 

quality of studies was based upon the Cochrane Handbook for Systematic Reviews, and previously 

described methods within meta-analyses published in the Lancet.  
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Table 3. Description of Studies Included in Meta-Analysis of Suicide by Community Offenders (N = 15)10 

Authors, Date, N Description Method 

Coffey et al. 

(2003), N = 2,849 

The authors estimated the overall and cause-specific standardized 

mortality ratios in young offenders. 

 

Comparison of mortality data in cohort of young offenders. The 

cohort contained young offenders aged 10-20 years with a first 

custodial sentence from 1 January 1988 to 31 December 1999. 

Deaths were ascertained by matching with the national death 

index, a database containing records of all deaths in Australia 

since 1980. Death rates in the reference Victorian population were 

used to calculate standardized mortality ratios. 

Dirkzwager et al. 

(2011), N = 597 

The authors examined the effects of first-time imprisonment on 

post-prison mortality. 

Data was used from a longitudinal study examining criminal 

behaviour and mortality over a 25-year period in a representative 

group of 2,297 Dutch offenders. Of these offenders, 597 were 

imprisoned for the first-time in their lives in 1977. The remaining 

1,700 offenders received a noncustodial sentence. Ex-prisoners' 

mortality rates and causes of death are compared with those in the 

general population and those in a matched control group of non-

imprisoned offenders. Propensity score matching is used to 

minimize selection bias. Odds ratios with 95% confidence 

intervals are used to examine whether mortality among the ex-

prisoners differed significantly from the general population or 

from the non-imprisoned controls. 

Elonheimo et al. 

(2017), N = 2,304 

This paper studied the associations between investigated offending, 

death, and causes of death in a nationally representative birth cohort. 

 

A broad concept of offending was used such that people who had 

had any contact with the police because they had been suspected 

of crime were included. Offending data was obtained from the 

National Police Register for 5405 men and women born in Finland 

in 1981, spanning the ages 15–30 years. Mortality data was 

received from Statistics Finland. Offending was classified into 

four categories by frequency: none, 1–4 different offence contacts, 

5–27 and 28 or more. Causes of death were categorized into 

natural, accidents, suicide or homicide. Of the cohort, 2304 (43%) 

had offended and 57 (1.1%) had died. Associations between 

offending, mortality and causes of death were analysed, 

 
10This search was completed at the end of 2018. Any papers published after this date would not have been found during the systematic searches and could not be documented 

in this table. Study Descriptions are verbatim in places. 
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controlling for parental education level and family structure in 

childhood. 

Graham (2003), 

N = 25,469 

The extent and nature of unnatural death among people who were 

released from Victorian prisons between January 1990 and 

December 1999 was examined. 

A total of 820 men and women released during January 1990 and 

December 1999 in Australia were identified as having died 

unnatural deaths while not imprisoned prior to July 2000. 

Joukamaa (1998), 

N = 903 

This paper compared the mortality of released prisoners and the 

general population. The study forms a part of the Health Survey of 

Finnish Prisoners (the WATTU Project). 

A sample of 5903 males, representing all Finnish male prisoners, 

underwent a thorough health survey in 1985. A 7-year follow-up 

study was performed by means of gathering register data (deaths, 

hospital care, diseases leading to working incapacity). A 

population-based age-selected control group was formed for 

comparison. 

Lindqvist et al. 

(2007), N = 146 
The authors examined whether the mortality rate, as well as cause 

and manner of death, of homicide offenders is different from the 

general population. 

 

An incidence cohort of Swedish homicide offenders from 1970 to 

1980 (N = 153) was re-examined by computerized record linkage 

with the National Cause-of-Death Register for the period between 

trial and 1 October 2002, i.e. 22-32 years after the offence. Death 

certificates were analysed, and standard procedures for calculating 

Standard Mortality Rate (SMR) and survival analysis were 

employed. 

Lize et al. (2015), 

N = 88 
The risk of violent death, specifically homicide and suicide, was 

investigated within this study (USA). 

Data on inmates released from the North Carolina Division of 

Adult Corrections (N = 476) matched to the Violent Death 

Reporting System were analysed to estimate rates and 

demographic and criminal justice-related predictors. 

Nieuwbeerta & 

Piquero (2008), N 

= 4,109  

This article examined the relation between criminal conduct and 

mortality rates in the Netherlands using data from the Criminal 

Careers and Life Course Study (Netherlands). 

It traced the life course and criminal careers of 4,615 males and 

females convicted in 1977 up until 2002. The causes of deaths that 

occurred during this 25-year period were examined using data 

from the Netherlands Statistics. 

Pratt et al. 

(2006), N = 

244,988 

 

The authors undertook a population-based cohort study to 

investigate suicide rates in recently released prisoners in England 

and Wales. 

They used the database of the National Confidential Inquiry into 

Suicide and Homicide by People with Mental Illness for England 

and Wales to identify all individuals who died by suicide or who 

received an open verdict at the coroner's inquest between 2000 and 

2002. These records were linked to a Home Office register to 

identify all such deaths in people within 1 year of release from 

prison in England and Wales. They compared suicide rates per 

100,000 person-years in these released prisoners with rates in the 
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general population by using the indirectly age-standardized 

mortality ratio. 

Pridemore 

(2014), N = 375 
This study examined the risk of male premature mortality associated 

with incarceration. 

Data came from the Izhevsk (Russia) Family Study, a large-scale 

population-based case-control design. Cases (N = 1,750) were 

male deaths aged 25 to 54 in Izhevsk between October 2003 and 

October 2005. Controls (N = 1,750) were selected at random from 

a city population register. The key independent variable was 

lifetime prevalence of incarceration. They used logistic regression 

to estimate mortality odds ratios, controlling for age, hazardous 

drinking, smoking status, marital status, and education. 

Putkonen et al. 

(2001), N = 132 

The mortality of female homicidal offenders has scarcely been 

studied. The aim of this study was to examine the mortality of 

homicidal women in Finland using a representative nation-wide 

material. 

Their data consisted of all 132 Finish women who underwent 

forensic psychiatric examinations after committing homicide or 

attempted homicide in 1982-1992. They analysed their rate and 

cause of death during follow-up using standardized mortality 

ratios (SMRs) and the official classification of death. 

Rosen et al. 

(2008), N = 

168,001 

The authors compared mortality of ex-prisoners and other state 

residents to identify unmet health care needs among former 

prisoners. 

They linked North Carolina prison records with state death records 

for 1980 to 2005 to estimate the number of overall and cause-

specific deaths among male ex-prisoners aged 20 to 69 years and 

used standardized mortality ratios (SMRs) to compare these 

observed deaths with the number of expected deaths if they had 

experienced the same age-, race-, and cause-specific death rates as 

other state residents. 

Sattar (2001), N 

= 141,102 

Previous studies of deaths of offenders have usually focussed on 

deaths in prisons. This study investigated all violent deaths of 

offenders under the supervision of the criminal justice system, both 

those in custody and those under the supervision of the National 

Probation Service. 

The raw death rates and standardized mortality ratios for over 

1,250 deaths of UK community offenders during 1996 and 1997 

were compared with the general population rates from the Office 

of National Statistics. 

Stewart et al. 

(2004), N = 9,455  

The authors compared the risk of death in a cohort of Western 

Australian released prisoners with the risk experienced by the 

general population of Western Australia. 

 

A cohort study of prisoners in Western Australia whose last date 

of release ranged from 1 January 1994 to 1 January 1999. Overall 

mortality and cause of death were determined by data linkage to 

the Registrar General’s record of deaths. 

Teplin et al. 

(2014), N = 1829 

This study utilized the Northwestern Juvenile Project, a prospective 

longitudinal study of health needs and outcomes of a stratified 

random sample of 1829 youth (657 females, 1172 males; 524 

Hispanic, 1005 African American, 296 non-Hispanic white, 4 other 

Data on risk factors were drawn from interviews; death records 

were obtained up to 16 years after detention. The authors 

compared all-cause mortality rates and causes of death with those 

of the general population. Survival analyses were used to examine 
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race/ethnicity) detained between 1995 and 1998. 

 

risk factors for mortality after youth leave detention. They 

compared standardized all-cause mortality rates and specific 

causes of death between their study sample and the Cook County, 

Illinois, general population. They estimated mortality rates in their 

sample by calculating the deaths per 100 000 person-years lived 

during the intervals 15 to 19, 20 to 24, and 25 to 29 years of age. 

Because selected strata were oversampled, they used sampling 

weights to estimate mortality rates that reflect CCJTDC’s 

population; 95% confidence intervals (CIs) were estimated by 

using the jack-knife method. They estimated all-cause mortality 

rates in Cook County by using the single decrement period life 

table method. To make contemporaneous comparisons between 

their cohort data and period data from Cook County, they created 

3 synthetic cohorts from the years 2000, 2005, and 2008. They 

standardized Cook County rates to reflect the racial/ethnic and 

gender distribution of the CCJTDC population; 95% CIs were 

based on the Poisson distribution. They used the delta method to 

compute rate ratios comparing mortality rates and specific causes 

of death. 
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Table 4. Studies Excluded in the Meta-Analysis of Suicide by Community Offenders (N = 69)11 

Authors, Date, N Description Method  Reason for Exclusion  

Aalsma et al. 

(2016), N = 49,470 

This study aimed to 

determine how early 

mortality among youth 

offenders varies based on 

race; gender; and the 

continuum of justice 

system involvement: 

arrest, detention, 

incarceration, and transfer 

to adult courts. 

Criminal and death records of 49,479 youth offenders (ages 

10-18 years at first arrest) in Marion County, Indiana, from 

January 1, 1999, to December 31, 2011, were examined. 

Statistical analyses were completed in November 2014. In 

order to compare the mortality rate of youth offenders to 

that of the general population, the total number of deaths 

by year, race, gender, and U.S. Census age category (10–

14, 15–19, 20–24, and 25–29 years) were retrieved from 

Marion County Public Health Department data. As in 

previous work on mortality, 23 youth offender deaths were 

subtracted from total community youth deaths. 

No specific information of suicide. 

Biles et al. (1999), N 

= 7000 

 

 

The Deaths of Offenders 

Serving Community 

Corrections Orders. 

This study finds that offenders serving community 

corrections orders, particularly parole, have an even higher 

probability of death than those in prison. The authors 

analysed data from Victoria and found that, among an 

average of around 7000 persons serving community 

corrections orders on any one day, there have been between 

50 and 70 deaths per year since 1991. Between 1995 and 

1998, there were 198 deaths, 62 from drugs or alcohol and 

29 reported suicides. This paper identifies risks faced by 

these offenders, and in particular high-risk drug and 

alcohol behaviour. But whose responsibility is the 

appropriate care? There are significant issues related to 

duty of care, given that one-third have orders requiring no 

supervision. The study focuses in detail on Victoria but 

points out that we know very little about the issue, or about 

the situation in other States and Territories. A case is made 

for further research in other jurisdictions. 

Overlaps with Graham (2003). 

Binswanger et al. 

(2007), N = 30,237 

The authors studied the 

risk of death among 

They conducted a retrospective cohort study of all inmates 

released from the Washington State Department of 

No specific information of suicide. 

 
11This search was completed at the end of 2018. Any papers published after this date would not have been found during the systematic searches and could not be documented 

in this table. Study Descriptions are verbatim in places. 
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former inmates soon after 

their release from 

Washington State prisons. 

 

Corrections from July 1999 through December 2003. 

Prison records were linked to the National Death Index. 

Data for comparison with Washington State residents were 

obtained from the Wide-ranging OnLine Data for 

Epidemiologic Research system of the Centers for Disease 

Control and Prevention. Mortality rates among former 

inmates were compared with those among other state 

residents with the use of indirect standardization and 

adjustment for age, sex, and race. 

Bird and 

Hutchinson (2003), 

N = 20,000  

This study investigated 

male drug-related deaths 

in the fortnight after 

release from Prison, 

Scotland, 1996-99.  

The authors aimed to assess whether 486 15–35-year-old 

males released after 14+ days’ imprisonment in Scotland, 

1996–99, had a higher drugs-related death rate in 2 weeks 

after release than during subsequent 10 weeks; higher than 

expected death rate from other causes; and if drugs-related 

deaths in the first fortnight were three times as many as 

prison suicides. They used confidential linkage of an ex-

prisoner database against deaths. They found that drugs-

related mortality in 1996–99 was seven times higher (95% 

CI: 3.3–16.3) in the 2 weeks after release than at other times 

at liberty and 2.8 times higher than prison suicides (95% 

CI: 1.5–3.5) by males aged 15–35 years who had been 

incarcerated for 14+ days. The authors estimated one 

drugs-related death in the 2 weeks after release per 200 

adult male injectors released from 14 + days’ incarceration. 

Non-drugs-related deaths in the 12 weeks after release were 

4.9 times (95% CI: 2.8–7.0) the 4.3 deaths expected. 

No non-offender control group. They 

compare risk of death between prisons after 

2 weeks and after 10 weeks, using drug-

related deaths. 

Bjork & Lindqvist 

(2005), N = 46  

The authors studied 

mortality among mentally 

disorder offenders in a 

community-based follow-

up study. 

This study was undertaken to estimate the standard 

mortality rate (SMR) of a population-based sample of 

people sentenced to forensic psychiatric care. All MDOs in 

Orebro County, Sweden, discharged from a forensic 

psychiatric treatment unit between 1992 and 1999 were 

identified (N = 46). The variables were gender, age, 

offence, diagnosis and duration of admission. Case linkage 

was made with the National Cause-of-Death register. 

Median follow-up time was 53 months (0-93). The sample 

Referred Sample. 
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yielded a significantly elevated SMR 13.4 (95% CI 4.35-

31.3) times higher than that in the general population, 

mostly due to suicide. 

Bjorkenstam et al. 

(2017), N = 476,103 

The authors studied the 

association of cumulative 

childhood adversity and 

adolescent violent 

offending with suicide in 

early adulthood. 

This study examined whether adolescent violent offending 

mediates the association between CA and suicide in early 

adulthood. This was a population-based, longitudinal 

cohort study with a follow-up time spanning 5 to 9 years 

included 476 103 individuals born in Sweden between 

1984 and 1988. The study population was prospectively 

followed up from 20 years of age until December 31, 2013, 

with respect to suicide. Data analysis was performed from 

January 1, 1984, to December 31, 2013. Register-based 

CAs included parental death, parental substance abuse and 

psychiatric disorder, parental criminal offending, parental 

separation, public assistance recipiency, child welfare 

intervention, and residential instability. Adolescent violent 

offending was defined as being convicted of a violent crime 

between the ages of 15 and 19 years. Estimates of risk of 

suicide after 20 years of age (from 2004 if born in 1984 and 

from 2008 if born in 1988) until the end of 2013 were 

calculated as incidence rate ratios (IRRs) with 95% CIs 

using Poisson regression analysis. Adjustments were made 

for demographics and psychiatric disorder. In addition, 

binary mediation analysis with logistic regression was 

used. A total of 476 103 individuals (231 699 [48.7%] 

female) were included in the study. Those with a conviction 

for violent offending had been exposed to all CAs to a 

greater extent than those with no violent offending. 

Cumulative CA was associated with risk of suicide in non-

convicted (adjusted IRR, 2.4; 95% CI, 1.5-3.9) and 

convicted youths, who had a higher risk of suicide 

(adjusted IRR, 8.5; 95% CI, 4.6-15.7). Adolescent violent 

offending partly mediated the association between CA and 

suicide. 

Compares violent offending vs non-violent 

offending. No non-offender comparison.  
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Brezina et al. 

(2009), N = 20,745  

The authors used a multi-

methods approach to 

anticipate early death and 

youth crime. 

 

This study used the National Longitudinal Study of 

Adolescent Health, also known as Add Health. A total of 

20,745 adolescents between grades 7 and 12 and their 

parents were interviewed in Wave I between April and 

December 1995 and 15,197 of them were interviewed 

again for Wave II conducted from April 1996 through 

August 1996. Respondents were asked in both waves 

whether they had committed any of the following acts in 

the 12 months prior to the interview date: theft, damaging 

property, burglary, assault, robbery, pulling a gun or knife 

on someone else, and shooting or stabbing someone else.  

We created binary variables to indicate whether 

respondents engaged in each of these behaviours during the 

previous 12 months. Questions were also posed to 

individuals regarding expectations about their lifespan. 

Interviews with young offenders in Atlanta confirmed 

research detailed above on the fatalism and sense of 

“futurelessness” experienced by many inner-city youth. 

Outcome measure is anticipation of death.  

Bullock & Gaehl 

(2012), N = 450 
This study investigated 

children in care, using a 

long-term follow up of 

criminality and mortality. 

This article charted the offending and mortality rates over 

a 25–30 year period of children admitted to care in England 

and Wales in 1980. The study examines UK criminal 

records and the Death Index for England and Wales of two 

groups of children: ones that stayed in care for more than 

two years, and ones that stayed for less than six weeks. The 

study showed that all of the children experienced an 

increased risk of offending and premature death compared 

with the general population but that it is not possible to 

evaluate the outcomes without taking account of the their 

characteristics and risks these pose. The rates for the 

subsequent offending of children presenting delinquency 

and other difficult behaviour, especially irregular school 

attendance, and who stay long in care is 2.7 times higher 

than for those coming into care because of neglect and 

abuse and 1.6 times higher than for those coming into care 

due to family breakdown. There was no evidence that being 

Mortality is for long stay versus short stay 

care duration – not for offending. 
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in care per se reduces or increases the risk of offending, as 

criminal behaviour is not constant and the risks associated 

with it vary over time with much depending on the child's 

predisposition, life events and the quality of interventions 

received. 

Chassin et al. 

(2013), N = 1,354 
This study investigated 

distal and proximal 

predictors of premature 

mortality among serious 

juvenile offenders. 

This study extended previous research by testing the joint 

contributions of distal (historical and demographic 

characteristics) and proximal (closer to the time of the 

death) predictors of mortality. It also tested whether 

proximal variables were potential mediators of the effects 

of distal variables on mortality. Participants were 1,354 

serious juvenile offenders, enrolled in the Pathways to 

Desistance study, a longitudinal investigation of the 

transition from adolescence to young adulthood in serious 

adolescent offenders - 45 (3.32%) of whom were deceased 

by the completion of the study. Data were collected through 

self-reports and official records. Significant distal 

predictors of mortality were being African-American and 

having a history of substance use disorder. Proximal 

predictors that added significantly to prediction included 

gun carrying, gang membership, and substance use 

problems. Potential mediators of the effects of substance 

use disorder history were continuing substance use 

problems and gang membership. However, proximal 

variables could not explain the heightened risk for African-

Americans. 

No non-offender comparison. 

Christensen et al. 

(2006), N = 15,885 
This study investigated 

mortality among Danish 

Drug Users released from 

Prison. 

In order to determine the mortality of drug users after 

release from prison in Denmark, a cohort of drug users 

was identified from two national registers during 1996‐

2001: the drug treatment register (T) and the register of 

viral hepatitis (H). Incarcerations were extracted from 

the national penal register, vital status from the civil 

register, and causes of death from the death certificate 

register and the police register of drug‐related deaths. 

This study then identified 15,885 drug users (T: 15,735, 

Compared released drug taking offenders 

with drug takers within the general 

population. 
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H: 896), 62% of the estimated drug‐using population in 

Denmark. There were 1000 observed deaths, of which 

51% were classified as overdose deaths. Mortality in the 

treatment cohort was 2.4/100 person years (py) (95% 

C.I. 2.2‐2.5/100 py) compared to the general population 

expectation of 0.2/100 py. Within the first 2 weeks after 

release from prison, 26 deaths were observed among 

6019 released drug users corresponding to 13/100 py 

(95% CI 8‐19/100 py). Overdose deaths accounted for 

24/26 deaths (92%) in the first two weeks compared to 

121/179 (68%) hereafter (p <0.001).  

Coffey et al. (2004), 

N = 2,849  

This study utilised a 

retrospective cohort study 

to predicting death in 

young offenders. 

A retrospective cohort of 2849 (2625 male) 11-20-year-

olds receiving their first custodial sentence between 1 

January 1988 and 31 December 1999 was identified. 

Deaths, date and primary cause of death ascertained from 

study commencement to 1 March 2003 by data-matching 

with the National Death Index; measures comprising year 

of and age at admission, sex, offence profile, any drug 

offence, multiple admissions and ethnic and Indigenous 

status, obtained from departmental records. The overall 

mortality rate was 7.2 deaths per 1000 person-years of 

observation. Younger admission age (hazard ratio [HR], 

1.4; 95% Cl, 1.0-1.9), repeat admissions (HR, 1.8; 95% Cl, 

1.1-2.9) and drug offences (HR, 1.5; 95% Cl, 1.0-2.1) 

predicted early death. The role of ethnicity/Aboriginality 

could only be assessed in cohort entrants from 1996 to 

1999. The Asian subcohort showed higher risk of death 

from drug-related causes (HR, 2.5; 95% Cl, 1.1-5.5), more 

drug offences (relative risk ratio [RRR], 13; 95% Cl, 8.5-

20.0) and older admission age (oldest group v youngest: 

RRR, 9.3; 95% Cl, 1.3-68.0) than non-Indigenous 

Australians. Although higher mortality was not identified 

in Indigenous Australians, this group was more likely to be 

admitted younger (oldest v youngest: RRR, 0.31; 95% Cl, 

Overlaps with 2003, but has a prison focus. 

No population comparisons provided for 

initial analyses.    
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0.15-0.63) and experience repeat admissions (RRR, 1.6; 

95% Cl, 1.0-2.4).  

Daigle & Naud 

(2011), N = 1,025 

This study investigated 

the risk of dying by 

suicide inside or outside 

prison.  

A follow-up of 1,025 inmates over the period from 1995 to 

2006 was conducted by searching the computerized records 

of correctional services and coroner files for data on 

suicidal behaviour and death. There were 47 deaths 

(4.59%) from all causes among the 1,025 offenders during 

the observation period, of which 82.98% occurred outside 

prison. Of the 1,025, 26 died by suicide (2.54%). Of these 

suicides, 76.92% occurred outside prison.  

Insufficient differentiation between 

offenders inside or outside of prison to 

meaningful use the results of analysis. 

Farrell & Marsden 

(2007), N = 44,771 

The authors investigated 

drug-related deaths among 

newly released prisoners 

in England and Wales.   

They used a national sample of male and female sentenced 

prisoners released during 1998– 2000 with all recorded 

deaths included to November 2003 to calculate mortality 

rates. 

No specific information of suicide, and 

drug-related deaths. 

Fazel et al. (2014), 

N = 24,297  

The authors investigated 

violent crime, suicide, and 

premature mortality in 

patients with 

schizophrenia and related 

disorders. 

They undertook a total population cohort study in Sweden 

of 24 297 patients with schizophrenia and related disorders 

between January, 1972 and December, 2009. Patients were 

matched by age and sex to people from the general 

population (N = 485 940) and also to unaffected sibling 

controls (N = 26 357). First, the authors investigated rates 

of conviction of a violent offence, suicide, and premature 

mortality, with follow-up until conviction of a violent 

offence, emigration, death, or end of follow-up (Dec 31, 

2009), whichever occurred first. Second, they analysed 

associations between these adverse outcomes and 

sociodemographic, individual, familial, and distal risk 

factors, for men and women separately, with Cox 

proportional hazards models. Finally, they assessed time 

trends in adverse outcomes between 1972 and 2009, for 

which we compared patients with unaffected siblings, and 

analysed associations with changes in the number of nights 

spent in inpatient beds in psychiatric facilities nationwide. 

Findings - within 5 years of their initial diagnosis, 13·9% 

of men and 4·7% of women with schizophrenia and related 

disorders had a major adverse outcome (10·7% of men and 

Referred Individuals.  
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2·7% of women were convicted of a violent offence, and 

3·3% of men and 2·0% of women died prematurely of any 

cause). During the study, the adjusted odds ratio of any 

adverse outcomes for patients compared with general 

population controls was 7·5 (95% CI 7·2–7·9) in men and 

11·1 (10·2–12·1) in women. Three risk factors that were 

present before diagnosis were predictive of any adverse 

outcome: drug use disorders, criminality, and self-harm, 

which were also risk factors for these outcomes in 

unaffected siblings and in the general population. Over the 

period 1973–2009, the odds of these outcomes increased in 

patients with schizophrenia and related disorders compared 

with unaffected siblings. Schizophrenia and related 

disorders are associated with substantially increased rates 

of violent crime, suicide, and premature mortality. Risk 

factors for these three outcomes included both those 

specific to individuals with schizophrenia and related 

disorders, and those shared with the general population. 

Therefore, a combination of population-based and targeted 

strategies might be necessary to reduce the substantial rates 

of adverse outcomes in patients with schizophrenia and 

related disorders. 

Fazel et al. (2016a), 

N = 12,056  

The authors investigated 

patient outcomes 

following discharge from 

secure psychiatric 

hospitals. 

The authors searched for primary studies that followed 

patients discharged from a secure hospital, and reported 

mortality, readmissions or reconvictions. The authors 

determined crude rates for all adverse outcomes.  

Results - in total, 35 studies from 10 countries were 

included, involving 12 056 patients out of which 53% were 

violent offenders. The crude death rate for all-cause 

mortality was 1538 per 100 000 person-years (95% CI 

1175-1901). For suicide, the crude death rate was 325 per 

100000 person-years (95% CI 235 415). The readmission 

rate was 7208 per 100000 person-years (95% CI 5916-

8500). Crude reoffending rates were 4484 per 100000 

Meta-Analysis of Referred Individuals. 
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person-years (95% CI 3679-5287), with lower rates in 

more recent studies.  

Fazel et al. (2016b), 

N = 6,520  

The authors investigated 

mortality, 

rehospitalisation and 

violent crime in forensic 

psychiatric patients 

discharged from hospital. 

The authors conducted a historical cohort study of all 6,520 

psychiatric patients discharged from forensic psychiatric 

hospitals between 1973 and 2009 in Sweden. They 

calculated hazard ratios for mortality, rehospitalisation, and 

violent crime using Cox regression to investigate the effect 

of different psychiatric diagnoses and two comorbidities 

(personality or substance use disorder) on outcomes. Over 

a mean follow-up of 15.6 years, 30% of patients died (N = 

1,949) after discharge with an average age at death of 52 

years. Over two-thirds were re-hospitalised (N = 4,472, 

69%), and 40% violently offended after discharge (N = 

2,613) with a mean time to violent crime of 4.2 years. The 

association between psychiatric diagnosis and outcome 

varied-substance use disorder as a primary diagnosis was 

associated with highest risk of mortality and 

rehospitalisation, and personality disorder was linked with 

the highest risk of violent offending. Furthermore 

comorbid substance use disorder typically increased risk of 

adverse outcomes.  

Referred Individuals. 

Flannery et al. 

(2001), N = 484 

This study examined 

violence exposure, violent 

behaviours, psychological 

trauma, and suicide risk in 

a community sample of 

dangerously violent 

adolescents by 

comparison with a 

matched community 

sample of nonviolent 

adolescents. 

Anonymous self-report questionnaires were administered 

in the 1992–1993 school year to students in grades 9 

through 12, in six public high schools located in Ohio and 

Colorado (N = 3,735). From this sample, 484 adolescents 

(349 males, 135 females) who reported attacking someone 

with a knife or shooting at someone within the past year 

(i.e., dangerously violent adolescents) were drawn. Four 

hundred eighty-four controls were also selected and 

matched on gender, age in years, ethnicity, area of 

residence, and family structure. Dangerously violent 

adolescents reported higher levels of exposure to violence 

and victimization than did matched controls. Dangerously 

violent females were more likely to score in the clinical 

range of depression, anxiety, posttraumatic stress, anger, 

Dangerously violent sub-category of 

offenders and focused on risk of suicide. 
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and dissociation than were control females and violent 

males; they also had significantly higher levels of suicide 

potential.  

Harding-Pink 

(1990), N = 300 

This study investigated 

mortality following 

Release from Prison. 

This study looked at deaths occurring after release from 

prison in the Canton of Geneva during the period 1982–86. 

The mortality rate during the first year after release was 

about 5 deaths/1000 person years, a rate over four times the 

age-adjusted rate in the general population. The majority of 

deaths were due to overdose by opiate drugs among young, 

frequently imprisoned drug abusers, and occurred within 

the first few weeks after release. Likely risk factors include 

loss of tolerance to opiates while in prison, and 

psychological and social stresses following release. 

Drug related mortality. 

Harding-Pink & 

Fryc (1988), N = 

300 

This study investigated 

risk of death after release 

from prison.  

This was a summary report and did not provide any novel 

analyses or figures. 

A summary paper of Harding-Pink (1990).  

Hobbs et al. (2006), 

N = 13,667 

This was a systematic 

study of general health 

problems in released 

prisoners. 

They used the Western Australian Data Linkage System 

(WADLS) that enables data from statistical health 

collections, including hospital admissions, mental health 

services and deaths, to be linked to other administrative 

records. The study cohort consisted of 13,667 persons 

released from prisons in Western Australia in the six years 

1995–2001 inclusive. Subjects were followed for a 

minimum period of two years, to the end of 2003. The 

average time of follow-up in the community, excluding 

further spells in prison, was 4.61 years. Ex-prisoners had 

substantially higher risks of death than the general 

population after adjustment for age. In those aged 20–39 

years, mortality rates per 1,000 person-years were 4.5 in 

Indigenous female prisoners, 7.0 in non-Indigenous female 

prisoners, 7.9 in Indigenous male prisoners and 4.8 in non-

Indigenous male prisoners. Compared with the 

corresponding group in the general population the relative 

risk of death (based on rate ratios) were 3.1 in Indigenous 

female prisoners, 14.0 in non-Indigenous female prisoners, 

No specific information of suicide. 
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1.8 in Indigenous male prisoners and 4.0 in non-Indigenous 

male prisoners. These differences were particularly marked 

in those under 30 years of age. 

Kariminia et al. 

(2007), N = 85,203 

This study investigated 

the suicide risk among 

recently released prisoners 

in New South Wales, 

Australia 

A retrospective cohort study of 85 203 adult offenders who 

had spent some time in full-time custody in prisons in New 

South Wales between 1 January 1988 and 31 December 

2002 were investigated. The main outcome measure was 

the association between time after release and risk of 

suicide and overdose death. Of 844 suicides (795 men, 49 

women), 724 (86%) occurred after release. Men had a 

higher rate of suicide than women both in prison (129 v 56 

per 100 000 person years) and after release (135 v 82 per 

100,000 person-years). The suicide rate in men in the 2 

weeks after release was 3.87 (95% CI, 2.26–6.65) times 

higher than the rate after 6 months. Male prisoners admitted 

to the prison psychiatric hospital had a threefold higher risk 

than non-admitted men both in prison and after release. No 

suicides among women were observed in the 2 weeks after 

release. No increased risk of suicide was observed among 

Aboriginal Australians in the first 2 weeks after release. Of 

1674 deaths due to overdose, 1627 (97%) occurred after 

release. Drug-related mortality in men was 9.30 (95% CI, 

7.80–11.10) times higher, and in women was 6.42 (95% CI, 

3.88–10.62) times higher, in the 2 weeks after release than 

after 6 months. 

No non-offender comparison made.  

 

Kinner et al. (2011), 

N (Western 

Australia) = 16, 

162; N (NSW) = 

82,650   

This study estimated the 

number of deaths among 

people released from 

prison in Australia in the 

2007–08 financial year, 

within 4 weeks and 1 year 

of release. 

Application of crude mortality rates for ex-prisoners 

(obtained from two independent, state-based record-

linkage studies [New South Wales and Western Australia]) 

to a national estimate of the number and characteristics of 

people released from prison in 2007–08. Main outcome 

measures estimated number of deaths among adults 

released from Australian prisons in 2007–08, within 

4 weeks and 1 year of release, classified by age, sex, 

Indigenous status and cause of death. 

No specific information of suicide. 
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Kjelsberg & Laake 

(2010), N = 1,112  

This study investigated 

whether the high mortality 

risk in sentenced 

offenders was or is 

independent of previous 

imprisonment.  

The authors’ investigated possible predictors for over-all 

and cause specific mortality in a nation-wide study of 

convicted offenders with and without previous 

imprisonment. This case-control study drew random 

samples of deceased and living offenders (N = 1,112) from 

four complete cohorts of convicted offenders, two male 

(born 1967 and 1977, respectively), and two female (born 

1967-70 and 1977-80, respectively). All criminal records 

were systematized and information about date and cause of 

death was collected on those deceased. Multivariable 

analyses demonstrated that age at first court conviction 

(OR = 0.88, 95% CI = 0.84-0.93), drug related crimes (OR 

= 1.99, 95% CI = 1.23-3.22), and crime diversity (1.51, 

95% CI = 1.07-2.13) were significant predictors of 

premature death in males. In females, age at first court 

conviction (OR = 0.92, 95% CI = 0.88-0.97), drug related 

crimes (OR = 2.24, 95% CI = 1.37-3.69) and belonging to 

the oldest cohort (OR = 2.10, 95% CI = 1.35-3.26) were 

significant predictors of premature death. Age at first court 

conviction remained a significant predictor for death in all 

cause specific multivariable mortality analyses. In addition, 

having committed drug related crimes and high crime 

diversity were strong predictors for substance related 

deaths. Males did more often die in accidents or commit 

suicide. Somatic deaths were most often encountered in the 

oldest cohort. Incarceration did not remain a significant 

predictor for premature death in any of the multivariable 

analyses. Measures intended to prevent premature death in 

convicted offenders should target wider populations than 

hitherto acknowledged. 

No non-offender control group.  

Lattimore et al. 

(1997), N = 4,000 
This study investigated 

the risk of death among 

serious young offenders. 

 

Mortality data were gathered from California Vital 

Statistics for more than 4,000 youth paroled by the 

California Youth Authority during the 1980s. Exposure 

periods (time at risk of death), were about 11 years and 6 

years for the two samples. Known deaths for two cohorts 

No meaningful comparison group. 
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totalled 181 for the 3,995 male offenders in the two 

samples, including 109 for the 1,998 males in the 1981-

1982 sample and 72 for the 1,997 males in the 1986-1987 

sample. Homicide was the prevailing cause for both 

samples. Of particular note is the fact that the numbers of 

deaths due to causes other than homicide are roughly 

proportional to the length of the exposure periods for the 

two samples while the numbers of homicides are roughly 

equal despite the very different lengths of time at risk. A 

higher probability of death by murder was observed for 

Black youth, those from Los Angeles, those with a history 

of gang involvement and institutional violence, and those 

with a history of drug arrests.  

Laub & Sampson 

(2003), N = 1,000  
The present study 

examined if the increased 

mortality of delinquent 

subjects continues until 

age 70 years and, if so, 

why.  

The authors followed 500 delinquent and 500 matched 

nondelinquent comparison boys from age 7 to 70 years old. 

They used the same design as Laub & Vaillant’s (2000) 

previous work. Deaths of delinquents have increased to 

225. 

No new data on the non-delinquents or 

estimated/expected deaths within the 

greater population to compare to. 

Laub, & Vaillant 

(2000), N = 931  
The present study 

examined if the increased 

mortality of delinquent 

subjects continues until 

age 65 years and, if so, 

why.  

The authors followed 475 delinquent and 456 matched 

nondelinquent comparison boys from age 14 years until age 

65 years. Thirteen percent (N = 62) of the delinquent and 

only 6% (N = 28) of the nondelinquent subjects died 

unnatural deaths. By age 65 years, 29% (N = 139) of the 

delinquent and 21% (N = 95) of the nondelinquent subjects 
had died from natural causes. In a univariate analysis, 

frequency of delinquency, abuse of alcohol, adult crime, 

dysfunctional home environment, and poor education were 

significantly related to death, especially to unnatural death. 

However, when delinquency and alcohol abuse were 

controlled by logistic regression, education, dysfunctional 

upbringing, and adult criminality made no further 

contributions to mortality. 

No specific information of suicide. 
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Lewis et al. (1991), 

N = 21  
This study was a follow-

up of Female Delinquents 

investigating maternal 

contributions to the 

perpetuation of deviance. 

Twenty-one female delinquents, neuro-psychiatrically 

evaluated while in a juvenile correctional facility, were 

followed up 7 to 12 years later. The authors compared their 

female delinquents with a matched sample of male 

delinquents. Unlike the males, early biopsychosocial 

variables were not predictive of adult criminality: however, 

most females were seriously impaired neuro-

psychiatrically. Mortality rates were high. Having come 

from abusive households, the female delinquents became 

suicidal, alcoholic, drug addicted, enmeshed in violent 

relationships, and unable to care for their children. 

Participants were neuro-psychiatrically 

impaired.  

Lindberg et al. 

(2017), N = 606  
The primary aim of this 

national register-based 

follow-up study was to 

investigate the mortality 

rate of Finnish delinquents 

who underwent a forensic 

psychiatric examination 

between 1980 and 2010. 

As delinquency is not a 

solid entity, the authors 

further aimed to compare 

the risk of premature death 

among different 

subgroups of the 

delinquents; violent 

versus non-violent 

offenders, offenders with 

alcohol use disorders 

versus those with no such 

diagnoses, offenders with 

schizophrenia spectrum 

disorders versus conduct-

and personality-

disordered offenders, 

They collected the forensic psychiatric examination reports 

of all 15- to 19-year-old offenders who were born in 

Finland and had undergone the examination between 

1.1.1980 and 31.12.2010 (N = 606) from the archives of the 

National Institute of Health and Welfare and 

retrospectively reviewed them. For each delinquent, four 

age-, gender- and place of birth-matched controls were 

randomly selected from the Central Population Register (N 

= 2424). The delinquents and their controls were followed 

until the end of 2015. The median follow-up time was 23.9 

years (interquartile range 15.3-29.5). The authors obtained 

the mortality data from the causes of death register. Deaths 

attributable to a disease or an occupational disease were 

considered natural, and those attributable to an accident, 

suicide or homicide were considered unnatural. 

No specific information of suicide. 
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under-aged versus young 

adult offenders, and, 

finally, boys versus girls. 

Loeber & 

Farrington (2011), 

N = 1,517 

This study focused on 

young homicide offenders 

and victims, investigating 

risk factors, prediction, 

and prevention from 

childhood.  

The authors used the Pittsburgh Youth Study. The youngest 

cohort (N = 503) has been assessed a total of 18 consecutive 

times from middle childhood to late adolescence, the 

middle cohort (N = 508) was only assessed seven times, at 

half-yearly intervals from age 10-13. While the oldest 

cohort (N = 506) has been assessed a total of 16 consecutive 

times from early adolescence to early adulthood. Huge 

numbers of risk factors measured. Of the 1,517 males in the 

PYS, four died and one emigrated permanently by age 14. 

These males are considered to be not at risk of offending, 

leaving 1,512 males at risk at age 15. The number of males 

at risk then decreased because of deaths (57 males died up 

to age 29) and because not all males in the youngest cohort 

had reached their 30th Birthday.  

No non-offender comparison.  

Mallett et al. (2012), 

N = 433  
This study investigated 

reported suicide attempts 

within a youthful offender 

population 

In this study of court-involved youth (N = 433) in two 

Midwest counties, logistic regression analysis identified 

some expected and unexpected findings of important 

demographic, educational, mental health, child welfare, 

and juvenile court-related variables that were linked to 

reported suicide attempts. Some of the expected suicide 

attempt risk factors for these youth included prior 

psychiatric hospitalization and related mental health 

services, residential placement, and diagnoses of 

depression and alcohol dependence. However, the most 

unexpected finding was that a court disposition to shelter 

care (group home) was related to a nearly tenfold increased 

risk in reported suicide attempt. These findings are of 

importance to families, mental health professionals, and 

juvenile court personnel to identify those youth who are 

most at risk and subsequently provide appropriate 

interventions to prevent such outcomes. 

Not longitudinal and concerned only 

attempts of suicide. 



151 

Maughan et al. 

(2014), N = 4,158 
This study investigated 

adolescent conduct 

problems and premature 

mortality.  

A total of 4158 members of the Medical Research Council 

National Survey of Health and Development (the British 

1946 birth cohort) were assessed for conduct problems at 

the ages of 13 and 15 years. Follow-up to the age of 65 

years via the UK National Health Service Central Register 

provided data on date and cause of death. Dimensional 

measures of teacher-rated adolescent conduct problems 

were associated with increased hazards of death from 

cardiovascular disease by the age of 65 years in men 

[hazard ratio (HR) 1.17, 95% confidence interval (CI) 1.04-

1.32], and of all-cause and cancer mortality by the age of 

65 years in women (all-cause HR 1.16, 95% CI 1.07-1.25). 

Adjustment for childhood cognition and family social class 

did little to attenuate these risks. Adolescent conduct 

problems were not associated with increased risks of 

unnatural/substance-related deaths in men or women in this 

representative sample.  

No offender categories. 

Merrall et al. 

(2010), N = 69,093 
This study meta-

analytically investigated 

drug-related deaths soon 

after release from prison  

English-language studies were identified that followed up 

adult prisoners for mortality from time of index release for 

at least 12 weeks. Six studies from six prison systems met 

the inclusion criteria and relevant data were extracted 

independently. Results - these studies contributed a total of 

69 093 person-years and 1033 deaths in the first 12 weeks 

after release, of which 612 were drug-related. A three- to 

eightfold increased risk of drug-related death was found 

when comparing weeks 1 + 2 with weeks 3–12, with 

notable heterogeneity between countries: United Kingdom, 

7.5 (95% CI: 5.7–9.9); Australia, 4.0 (95% CI: 3.4–4.8); 

Washington State, USA, 8.4 (95% CI: 5.0–14.2) and New 

Mexico State, USA, 3.1 (95% CI: 1.3–7.1). Comparing 

weeks 3 + 4 with weeks 5–12, the pooled relative risk was: 

1.7 (95% CI: 1.3–2.2). 

Meta-analysis.  

Ojansuu et al. 

(2015), N = 1,253 
This study investigated 

mortality among forensic 

A total of 1253 patients were included, of which 153 were 

females and 1100 were males. The mean follow-up time in 

this study was 15.1 years, and 351 (28%) had died during 

Referred Individuals.  
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psychiatric patients in 

Finland. 

the follow-up period. The standardized mortality rate 

(SMR) for the whole study group was 2.97 (95% CI 2.67-

3.29). Among females the SMR was 3.62 (95% CI 2.57-

5.09), and among males 2.91 (95% CI 2.61-3.25). The 

SMRs were higher when patients were committed to 

forensic treatment before the age of 40 years. 

Paanila et al. 

(1999), N = 102 
Mortality among 

habitually violent 

offenders 

There are no published studies about mortality among 

habitually violent offenders, although it would be essential 

to take into account the possibly higher mortality rate of 

this population, when the incidence of committing violent 

offenders is calculated as a function of age. This research 

looked at mortality during the age range 30–50 years 

among 102 habitually violent male offenders, who were 

considered to be dangerous to the lives of other people, 

during the 24.5-year period 1971–1995 (in the range 3.5 

months–24.5 years, the average prison time was 6 years, 7 

months and 11 days). In Finland, the deathrate in the group 

of men aged 30–50 years is 3.7/1000/year, but among these 

habitually violent male criminals, the mortality rate was 

observed to be 18.1/1000/year. Therefore, the relative risk 

for dying in this age group was 4.9-fold when compared 

with the normal male population aged 30–50 years. A 

finding of this magnitude has a substantial effect, when the 

real incidence of committing homicides or other violent 

offences is calculated as a function of age. This is an 

important issue in forensic psychiatry, since it is generally 

believed that the incidence of committing violent crimes is 

decreased between the ages of 30 and 50 years, and age is 

used as one predictive factor when the risk of forthcoming 

violent behaviour is assessed. 

The sample does not differentiate between 

those in prison and those released from 

prison.  

Piquero (2016), N = 

1,354 
This study investigated 

both the determinants of 

perceived age-at-death, as 

well as some of the 

mediating processes 

Using data for a large sample of serious youthful offenders 

from two urban cities and who were followed for seven 

years, this study attended to these concerns. Results 

showed that gender, race/ethnicity, and adverse 

neighbourhood conditions influence the perceived age-at-

Longitudinal sample, but based on 

perceptions of early death. 
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associated with the 

relationship between 

perceived age-at-death 

and offending. 

death; this perception distinguishes between distinct 

trajectories of offending, and such perceptions also 

influenced both perceived risks and perceived rewards as 

well as one's impulse control. 

Piquero et al. 

(2014), N = 411 

This paper examined the 

risk of early death among 

411 South London males 

in the Cambridge Study in 

Delinquent Development 

followed into their late 

50s. 

 

Attention is paid not only to differential risk of death 

between nonoffenders and offenders, but also to the risk 

within the population of offenders and through 

consideration of theoretical frameworks and associated 

predictor variables. Results show that high-rate chronic 

offenders evince the highest risk of death, an effect that 

continues even after controlling for childhood individual 

and environmental risk factors as well as participation in a 

range of analogous behaviours. 

No specific information of suicide. 

Pluck & Brooker 

(2014), N = 88 

The authors conducted an 

epidemiological survey of 

suicide ideation and acts 

and other deliberate self-

harm among offenders in 

the community under 

supervision of the 

Probation Service in 

England and Wales.  

One hundred and seventy-three randomly selected 

offenders under supervision by the probation service in one 

county in England were screened for mental illness. All 88 

screened cases and a one-in-five sample of non-cases were 

interviewed according to the Mini International 

Neuropsychiatric Inventory Module-B. False negatives (N 

= 17) were used to weight calculations and estimate 

prevalence for the whole group. A third of the interviewed 

sample (N = 56) had a lifetime history of suicide attempts, 

and 9 (5%) had self-harmed in the month prior to interview. 

Lifetime suicide history was associated with suicidal 

ideation and deliberate self-harm in the prior month. 

Self-report survey design.  

Pridemore, & Berg 

(2017), N = 1,750 

This study is a population-

based case-control study 

of repeat victimization, 

premature mortality and 

homicide 

The authors examined risk of male premature mortality 

associated with recent criminal victimization. Prior 

victimization is among the most consistent predictors of 

future risk but the explanation of repeat victimization 

remains elusive. Two general perspectives frame this 

debate. According to the state-dependence perspective, 

repeat victimization is forged through intervening 

processes connecting an initial with a subsequent violent 

victimization. According to the risk-heterogeneity 

perspective, this association is spurious because all 

This is about victimization. 
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victimization events for a person result from underlying 

individual traits. Research on health outcomes and 

premature mortality provides related, but often overlooked, 

conceptual assumptions about the co-occurring health 

burden of preventable injuries and disease. This study 

extended and applied each of these perspectives to assess 

the nature and sources of repeat violent victimization. Data 

were from the Izhevsk (Russia) Family Study, a large-scale 

population-based case-control study. Cases (N = 1750) 

were all male deaths aged 25-54 living in Izhevsk between 

October 2003 and October 2005. Controls (N = 1750) were 

randomly selected from a city population register. Key 

independent variables were prior year prevalence of 

violent, property, and residential victimization. The authors 

used logistic regression to estimate mortality odds ratios. 

Results provided evidence for state dependence. It was 

found that (i) after controlling for indicators of risk 

heterogeneity men who had been victims of violence (but 

not property or residential crime) within the past year were 

2.6 times more likely than those who had not to die 

prematurely; and (ii) the only type of death for which risk 

was higher was homicide. 

Pritchard et al. 

(1997), N = 7,456 

This study investigated 

suicide and ‘violent’ death 

in a six-year cohort of 

male probationers 

compared with pattern of 

mortality in the general 

population. 

This study explored the mortality rates of a six-year cohort 

of male probationers (1990-1995) with males in the general 

population. Male offenders (aged 17-54) had double the 

death rate, five times the 'external death' rate and nine times 

the suicide rate of the general population. 

Did not exclude mental illness.  

Ramchand, Morral 

& Becker (2009), N 

= 449 

This study examined 

important life outcomes 

for adolescent offenders to 

describe how they were 

faring in young adulthood. 

The authors assessed 449 adolescent offenders (aged 13–

17 years) in Los Angeles, CA, whose cases had been 

adjudicated by the Los Angeles Superior Court and who 

had been referred to group homes between February 1999 

and May 2000. They used the Global Appraisal of 

Individual Needs to interview respondents at baseline and 

No specific information of suicide. 
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at 3, 6, 12, 72, and 87 months after baseline. A total of 395 

respondents (88%) were interviewed or confirmed as dead 

at the final interview. 

Rasanen et al. 

(1998), N = 12,058 

This study investigated 

mortality, criminality and 

mental illness among 

young adults were studied 

in an unselected birth 

cohort of N = 12,058 

children born live in 

Northern Finland during 

1966.  

 

The cohort members were followed up to the age of 27 

years. The odds ratios for violent offenses and recidivism 

were calculated for each diagnostic group. Men who 

abused alcohol and were diagnosed with schizophrenia 

were 25.2 (95% confidence interval (CI) 6.1-97.5) times 

more likely to commit violent crimes than mentally healthy 

men. The risk for nonalcoholic patients with schizophrenia 

was 3.6 (95% CI 0.9-12.3) and for other psychoses, 7.7 

(95% CI 2.2-23.9). None of the patients with schizophrenia 

who did not abuse alcohol were recidivists (>2 offenses), 

but the risk for committing more crimes among alcoholic 

subjects with schizophrenia was 9.5-fold (95% CI 2.7-

30.0). 

No specific information of suicide. 

Repo-Tiihonen et al. 

(2001), N = 250 

The aim of this study was 

to investigate the 

mortality and causes of 

death of criminal 

offenders having 

antisocial personality 

disorder (ASPD) over a 

wide range of age groups, 

relative to the general 

population. 

 

The death rates of 250 Finnish men with ASPD were 

compared with those of the general Finnish male 

population. Among those having ASPD in younger age 

groups, up to 50, the overall mortality rate showed from a 

fivefold to a ninefold increase. The mortality rate for other 

than natural causes (suicide, accident, homicide) showed 

from a sixfold increase to a seventeen-fold increase. 

No specific information of suicide. 

Richardson et al. 

(2013), N = 15 

This study investigated 

pathways to early violent 

death. 

The authors interviewed young Black male serious violent 

youth offenders detained in an adult jail to understand their 

experience of violence. Their narratives revealed how the 

code of the street, informal rules that govern interpersonal 

violence among poor inner-city Black male youths, 

increases the likelihood of violent victimization. Youth 

offenders detained in adult jails have the lowest rate of 

service provision among all jail populations. The study 

Qualitative Study.   
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addressed how services for youth offenders can be 

improved to reduce the pathways to early violent death. 

Robins & O’Neil 

(1958), N = 524 

This research looked at the 

occurrence of deviant 

social behaviour in adults 

with a history of 

childhood behaviour 

problems. The rate of 

occurrence of various 

expressions of social 

deviance, including not 

only criminal behaviour, 

but also failure to achieve 

satisfactory employment 

status, transiency, 

alcoholism, mental illness, 

unstable marital relations, 

inadequacy as parents, and 

social isolation, was 

investigated and 

contrasted with the rate of 

occurrence of these 

phenomena among a 

control group of adults 

without serious childhood 

behaviour problems. 

The subjects of the study reported in part in this paper are, 

first, the patient group, a consecutive series of 524 persons 

seen as children at the St. Louis Municipal Psychiatric 

Clinic between 1924 and 1929. At the same time, the 

patient group was compared with a control group, 100 

subjects selected from the St. Louis Public School records, 

located, interviewed, and checked through the public 

records in the same manner as the patient group, to discover 

to what extent childhood behaviour problems are 

associated with an adult adjustment different from that 

found in a group without serious behaviour problems in 

childhood.  

No specific information of suicide.  

Rydelius (1988), N 

= 1,056  

This investigated the 

development of antisocial 

behaviour and sudden 

violent death. 

A register was drawn up covering those young persons 

(1,056; 832 boys and 224 girls; mean age 16 years) who 

were admitted to Swedish probationary schools during the 

period 1 January — 31 December 1967. Using the registers 

of immigration and emigration and causes of death kept by 

SCB (Statistiska Centralbyrån), mortality occurring 

between 1 January 1967 — 31 December 1985 was 

tabulated. One hundred and ten boys (13%) and 22 girls 

(10%) had died. The deaths had occurred at a rate of 

No meaningful comparison group.  



157 

approximately seven new deaths per observation year, the 

youngest being still in their teens when they died. For 

comparison, the criteria set up by insurance companies for 

life insurance premiums are based on a death expectancy 

for healthy Swedish boys and girls in the age groups 

corresponding to the subjects under observation of 1.2‐

3.1% for boys and 1.1‐2.6% for girls. Eighty‐eight percent 

of the dead boys and 77% of the dead girls had died 

“sudden violent deaths”— accidents, suicides, death from 

uncertain causes, murder/manslaughter, or alcohol/drug 

abuse. For both sexes, death from uncertain causes and 

suicides were the most frequent single causes of death. 

Death as a direct result of alcohol/drug abuse occurred only 

in boys. 

Sailas et al. (2005), 

N = 3,832 

This research studied the 

nationwide mortality in 

Finland of young 

offenders sentenced to 

prison, with the advantage 

of a long-term follow-up 

in an unselected 

population. In addition, 

the authors aimed to 

clarify the relationship 

between psychiatric 

disorders requiring 

hospital treatment and 

early death in young 

offenders sentenced to 

prison. 

The study population was selected from the nationwide 

Prison Court Register. This register included all young 

prisoners who have committed their offences while aged 

15–21 years, with the exception of offenders who receive 

very short sentences (<3 months) or very long sentences 

(>4 years). Thus, the register included ∼98% of all young 

offenders sentenced to prison. The study population 

consists of all young offenders sentenced to prison from the 

Prison Court Register who were convicted during the 17-

year period from 1984 to 2000. Each young prisoner was 

entered into the cohort in the year in which he or she was 

for the last time sentenced to prison as an adolescent 

prisoner, for which the age range in Finland is between 15 

and 21 years. For each prisoner, the date of the prison 

conviction—the first prison conviction in the case of re-

offenders—was obtained and recorded as the beginning of 

the follow-up period. Using the personal identification 

number that is assigned to all residents of Finland by the 

Finnish Population Register, linkage was performed with 

Statistics Finland's Cause of Death Register. All subjects 

were followed until 30 July 2002, or earlier in the event of 

No specific information of suicide. 
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their death. The causes of death were classified according 

to the International Classification of Diseases, according to 

the eighth revision (ICD-8) until 1986, ICD-9 between 

1987 and 1995, and ICD-10 from 1996 onwards. The 

numbers and causes of deaths were compared with age- and 

sex-matched mortality data for the general Finnish 

population, obtained from Statistics Finland. The personal 

identification number was also used to collect data on 

hospitalizations from the Finnish Health Care Register 

(HCR, founded in 1967). Information on hospital treatment 

periods for psychiatric diagnoses was collected from this 

register for the years 1971–2001. The study population 

consisted of 3743 young male and 89 young female 

offenders. Of these, 435 (11.4%) had died by the end of the 

follow-up period, including 3 girls. The standardized 

mortality ratio for young male prisoners was 7.4 (95% 

confidence interval 6.7–8.1). There was a higher mortality 

rate among young offenders convicted in the later years of 

the study period. The causes of death were mostly 

unnatural and often violent. 

Sattar (2003), N = 

141,102 

This study investigated 

the Death of Offenders in 

England and Wales. 

This study compared the nature and extent of death among 

prisoners (N = 236) and offenders serving community 

sentences or ex-prisoners receiving post-custodial 

supervision by the Probation Service (N = 1,267) in 

England and Wales in 1996 and 1997. Information 

contained in death certificates was used to code for mode 

of death. Prisoners and community offenders were found to 

be reasonably similar in vulnerability to suicide/self-

inflicted death; however, the risk of accidental death and 

homicide was greater for community offenders, and drugs 

and alcohol played a bigger part in their deaths.  

Overlaps with Sattar 2001. 

Sattar & Killias 

(2005), N = N/A 

This study investigated 

the death of offenders in 

Switzerland. 

The Swiss data presented confirmed that unnatural death is 

rather common among offenders outside prison. Despite 

some differences in frequency of suicide and other 

unnatural causes of death among prisoners in England and 

No non-offender comparison and lack of 

specific numerical reporting. 

 



159 

Switzerland (which may be due to differences in sentencing 

and other policies), the overall picture of mortality in 

prisons suggests many similarities between the two 

countries. 

Shepherd et al. 

(2009), N = 411 

This study investigated 

the impact of antisocial 

lifestyle on health: chronic 

disability and death by 

middle age. 

Mortality, injury and illness data were collected 

prospectively in the longitudinal Cambridge study in 

delinquent development at age 43–48. Childhood and 

parental predictors of offending, self-reported delinquency 

at age 32 and convictions were significantly associated 

with death and disability by age 48.  

Overlap with Piquero et al. 2014 and only 

provides analyses under ‘death and 

disability’ – not just death. 

Sherman & Harris 

(2013), N = 1,200 

This study investigated 

the increased homicide 

victimization of suspects 

for domestic assault using 

a 23-year follow-up of the 

Milwaukee Domestic 

Violence Experiment 

(MilDVE). 

The Milwaukee Domestic Violence Experiment (MilDVE) 

employed a randomized experimental design with over 98 

% treatment as assigned. In 1987–88, 1,200 cases with 

1,128 suspects were randomly assigned to arrest or a 

warning in a 2:1 ratio. Arrested suspects were generally 

handcuffed and taken to a police station for about 3 to 12 

h. Warned suspects were left at liberty at the scene after 

police read aloud a scripted statement. Death records were 

obtained in 2012–13 from the Wisconsin Office of Vital 

Statistics and the Social Security Death Index, with the 

support of the Milwaukee Police Department. In the first 

presenting case in which the 1,128 were identified as 

suspects, they were randomly assigned to arrest in 756 

cases and to a warning in 372. No clear difference in death 

rates from all causes combined (d=0.04) was ever evident 

between the groups, or for five of the six specific categories 

of cause of death. However, a clear difference in homicide 

victimizations of the suspects emerged between those 

arrested and those warned. At 23 years after enrolment, 

suspects assigned to arrest were almost three times more 

likely to have died of homicide (at 2.25% of suspects) than 

suspects assigned to a warning (at 0.81%), a small to 

moderate effect size (d=0.39) with marginal significance 

(two-tailed p=0.096; relative risk ratio=2.79:1; 90 % CI = 

1.0007 to 7.7696). Cox regressions controlling for 

No population based non-offender 

comparison group. 
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suspects’ stakes in conformity (employment and marriage) 

show that homicide victimization for arrested suspects is 

three times that of warned suspects (p=0.07), although no 

interactions are yet significant. Logistic regression with 

more covariates increases arrest effects on homicide to 3.2 

times more than warnings (p=0.06). 

Singleton et al. 

(2003), N = 12,438 

This study investigated 

drug-related mortality 

among newly released 

offenders. 

This study provided estimates of the rates of mortality 

amongst recently released prisoners in England and Wales 

and provides some evidence of the risk factors associated 

with this group. The sampling exercise here was 

undertaken prior to the implementation of the revised 

prison service drug strategy which brought in a 

considerable expansion in the provision of treatment and 

support for drug misusers. 

Not comparison to non-offender population 

and a focus on drug-related mortality. 

Skardhamar, & 

Skirbekk (2013), N 

= 2,900,000 

This study investigated 

the overall mortality rate 

of offenders compared to 

the non-criminal 

population, and estimated 

the risk of death by 

criminal records related to 

substance abuse and other 

types of criminal acts. 

 

Age-adjusted relative risks of death for 2000–2008 were 

studied in a population-based dataset. Their dataset 

comprise the total Norwegian population of 2.9 million 

individuals aged 15–69 years old in 1999, of whom 10% 

had a criminal record in the 1992–1999 period. Individuals 

with a criminal record have twice the relative risk (RR) of 

death of the control group (non-offenders). Males with a 

record of use/possession of drugs and a prison record have 

an 11.9 RR (females, 15.6); males with a drug record but 

no prison record have a 6.9 RR (females 10.5). Males 

imprisoned for driving under the influence of substances 

have a 4.4 RR (females 5.6); males with a record of driving 

under the influence but no prison sentence have a 3.2 RR 

(females 6.5). Other male offenders with a prison record 

have a 2.8 RR (females 3.7); other male offenders with no 

prison record have a 1.7 RR (females 2.3). Significantly 

higher mortality was found for people with a criminal 

record, also for those without any record of drug use. 

Mortality is much higher for those convicted of substance-

related crimes: more so for drug- than for alcohol-related 

crimes and for women. 

No specific information of suicide. 
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Spaulding et al. 

(2011), N = 23,510 

The authors sought to 

determine the 15.5-year 

survival of 23,510 

persons imprisoned in the 

state of Georgia on June 

30, 1991. 

 

After linking prison and mortality records, they calculated 

standardized mortality ratios (SMRs). The cohort 

experienced 2,650 deaths during follow-up, which were 

799 more than expected (SMR = 1.43, 95% confidence 

interval (CI): 1.38, 1.49). Mortality during incarceration 

was low (SMR = 0.85, 95% CI: 0.77, 0.94), while 

postrelease mortality was high (SMR = 1.54, 95% CI: 1.48, 

1.61). SMRs varied by race, with black men exhibiting 

lower relative mortality than white men. Black men were 

the only demographic subgroup to experience significantly 

lower mortality while incarcerated (SMR = 0.66, 95% CI: 

0.58, 0.76), while white men experienced elevated 

mortality while incarcerated (SMR = 1.28, 95% CI: 1.10, 

1.48). Four causes of death (homicide, transportation, 

accidental poisoning, and suicide) accounted for 74% of 

the decreased mortality during incarceration, while 6 

causes (human immunodeficiency virus infection, cancer, 

cirrhosis, homicide, transportation, and accidental 

poisoning) accounted for 62% of the excess mortality 

following release. Adjustment for compassionate releases 

eliminated the protective effect of incarceration on 

mortality.  

No specific information of suicide and 

prison sample. 

Stattin & Romelsjo¨ 

(1995), N = 7,577 

The authors examined the 

mortality risk at an adult 

age (including sudden 

violent death and death 

due to accidents) as a 

consequence of adolescent 

behavioural problems and 

adverse home‐upbringing 

conditions, and further to 

examine whether subjects 

who had a criminal 

conviction as an adult 

were over‐represented 

In total, 7577 persons about to undertake compulsory 

military service, 18 years old in 1969–70, responded to 

questions about their family background and antisocial 

behaviour, and were followed up in registers of mortality, 

criminality and alcohol or drug abuse up to the age of 33. 

Their results revealed that early contact with the police, 

truancy and school misconduct, and also the home‐

upbringing variables, divorce and parents' nervous 

disorders, were significant predictors of later premature 

mortality. 

No specific information of suicide. 
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among those who died 

prematurely.  

Stenbacka & 

Jansson (2012), N = 

49,398 

The authors investigated 

life course criminality in 

relation to unintentional 

injury mortality and other 

causes of death.  

The authors’ sample included 49,398 male Swedish 

conscripts aged 18–20 years in 1969/70 and a follow-up 

through 35 years. All subjects completed two 

questionnaires at the time of conscription concerning 

family, social, behavioural risk factors including alcohol 

and drug use. The impacts of committed crimes, alcohol 

and drug use and other risk factors were estimated using 

proportional hazard ratios (HRs) from Cox Regression 

analyses. Many adolescent offences entailed a nearly six-

fold higher injury mortality risk (HR = 5.64) and a four-

fold higher risk (HR = 3.93) for all other causes vs. no 

convictions. In multivariate analyses, adolescent 

criminality was still found to be significantly associated 

with time to unintentional injury mortality, while 

criminality limited to adulthood had a moderately higher 

risk for all other causes of deaths. Individuals with both 

adolescence and adult criminality showed elevated 

mortality from especially unintentional injury (HR = 5.06), 

with the hazards remaining elevated, even after adjustment 

for other behavioural risk factors. Men with behavioural 

risk factors including alcohol and/or drug misuse in 

combination with frequent criminality seem to be a 

vulnerable group of both unintentional and other causes of 

deaths. 

No specific information of suicide. 

Stenbacka et al. 

(2012), N = 48,834 

This study investigated 

mortality and causes of 

death among violent 

offenders and victims.  

This study analysed overall and cause specific mortality 

among violent offenders, victims, and individuals who 

were both offenders and victims in a general sample of 

48,834 18-20 year-old men conscripted for military service 

in 1969/70 in Sweden. Each person completed two non-

anonymous questionnaires concerning family, 

psychological, and behavioral factors. The cohort was 

followed for 35 years through official registers regarding 

violent offences, victimization, and mortality. The impact 

Overlap with Stenbacka et al 2014 – but 

smaller sample. 
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of violence, victimization, early risk factors and 

hospitalization for psychiatric diagnosis or alcohol and 

drug misuse during follow up on mortality was investigated 

using Cox proportional hazard regression analyses. Repeat 

violent offences were associated with an eleven fold higher 

hazard of dying from a substance-related cause and nearly 

fourfold higher hazard of dying from suicide. These figures 

remained significantly elevated also in multivariate 

analyses, with a 3.03 and 2.39 hazard ratio (HR), 

respectively. Participants with experience of violence and 

inpatient care for substance abuse or psychiatric disorder 

had about a two to threefold higher risk of dying compared 

to participants with no substance use or psychiatric 

disorder. 

Stoddard-Dave et al. 

(2013), N = 999 

This study was an 

assessment of risk factors 

for early death among a 

sample of previously 

incarcerated youth. 

This study extends previous research by evaluating 

potential factors that are associated with early death in a 

random sample (N = 999) of formerly detained youthful 

offenders in New York stratified by gender (50% female). 

Existing case records were referenced with the National 

Death Index to determine if the formerly detained youth 

were deceased by the time they would have reached age 28. 

Regression analyses were run to determine if any of 16 

sociodemographic, offence history, weapons/gang 

involvement, mental health, substance use, child 

maltreatment, child welfare, or family environmental risk 

factors measured in their childhood or adolescence were 

associated with early death. Two additional regression 

analyses were run to determine if those risk factors 

differentially impacted early death for males vs. females. 

Of the variables measured, however, only gender was 

significantly related to early death – compared to females, 

males were 2.3 times more likely to have prematurely died. 

Additionally, in the model run separately for females, being 

an African-American female was protective against early 

No non-offender comparison group.  
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death. These findings are compared to findings from the 

existing literature. 

Tabita et al. (2012), 

N = 88 

This study investigated 

criminal recidivism and 

mortality among patients 

discharged from a forensic 

medium secure hospital. 

All offenders in Orebro County, Sweden, sentenced to 

forensic psychiatric treatment and discharged during 1992-

2007 were included: 80 males and eight females. Follow-

up data was retrieved from the Swedish National Council 

for Crime Prevention, the National Cause-of-Death register 

and clinical files. Mean follow-up time was 9.4 years. The 

mean age at discharge was 40 years. Schizophrenia, other 

psychoses and personality disorders were the most 

prevalent diagnoses. Thirty-eight percent of those still alive 

and still living in the country re-offended and were 

sentenced to a new period of forensic psychiatric treatment 

or incarceration during follow-up. Four male re-offenders 

committed serious violent crimes. Substance-related 

diagnosis was significantly associated with risk of 

recidivism and after adjustment for diagnoses, age and 

history of serious violent crime, the Hazard Ratio was 4.04 

(95% CI 1.51-10.86, P = 0.006). Of all included patients, 

23% had died at the end of follow-up (standardized 

mortality rate 10.4).  

Psychiatric patients.  

Teplin et al. (2005), 

N = 1,829  

This study investigated 

early violent death among 

delinquent youth. 

This prospective longitudinal study examined mortality 

rates among 1829 youth (1172 male and 657 female) 

enrolled in the Northwestern Juvenile Project, a study of 

health needs and outcomes of delinquent youth. 

Participants, 10 to 18 years of age, were sampled randomly 

from intake at the Cook County Juvenile Temporary 

Detention Center in Chicago, Illinois, between 1995 and 

1998. The sample was stratified according to gender, 

race/ethnicity (African American, non-Hispanic white, 

Hispanic, or other), age (10-13 or >= 14 years), and legal 

status (processed as a juvenile or as an adult), to obtain 

enough participants for examination of key subgroups. The 

sample included 1005 African American (54.9%), 296 non-

Hispanic white (16.2%), 524 Hispanic (28.17%), and 4 

Overlaps with Teplin 2014.  
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other-race/ethnicity (0.2%) subjects. The mean age at 

enrollment was 14.9 years (median age: 15 years). The 

refusal rate was 4.2%. As of March 31, 2004, the authors 

had monitored participants for 0.5 to 8.4 years (mean: 7.1 

years; median: 7.2 years; interquartile range: 6.5-7.8 

years); the aggregate exposure for all participants was 12 

944 person-years. Data on deaths and causes of death were 

obtained from family reports or records and were then 

verified by the local medical examiner or the National 

Death Index. For comparisons of mortality rates for 

delinquents and the general population, all data were 

weighted according to the racial/ethnic, gender, and age 

characteristics of the detention centre; these weighted 

standardized populations were used to calculate reported 

percentages and mortality ratios. They calculated mortality 

ratios by comparing our sample's mortality rates with those 

for the general population of Cook County, controlling for 

differences in gender, race/ethnicity, and age. Sixty-five 

youths died during the follow-up period. All deaths were 

from external causes. As determined by using the weighted 

percentages to estimate causes of death, 95.5% of deaths 

were homicides or legal interventions (90.1% homicides 

and 5.4% legal interventions), 1.1% of all deaths were 

suicides, 1.3% were from motor vehicle accidents, 0.5% 

were from other accidents, and 1.6% were from other 

external causes. Among homicides, 93.0% were from 

gunshot wounds. The overall mortality rate was >4 times 

the general-population rate. The mortality rate among 

female youth was nearly 8 times the general-population 

rate. African American male youth had the highest 

mortality rate (887 deaths per 100 000 person-years).  

Testa et al. (2017), 

N = 21,417 

This study examined all-

cause and cause-specific 

mortality among former 

prisoners in Pennsylvania. 

This study used a unique set of measures obtained from 

administrative records from Pennsylvania to examine 

demographic, custodial, behavioural, and criminal history 

factors that impact mortality risk following release from 

No comparison to non-offenders. 
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incarceration. Moreover, this study was the first to assess 

whether risk factors for post-release mortality are 

consistent or variable across race and ethnicity. Using data 

from the Pennsylvania Department of Corrections and 

mortality records from the Pennsylvania Department of 

Health it can be found that several demographic, custodial, 

behavioural, and criminal history measures were related to 

post-release mortality risk. Moreover, while most risk 

factors for mortality are generally consistent across race 

and ethnicity, evidence was found that some custodial and 

criminal history factors vary by race and ethnicity. 

Tikkanen et al. 

(2008), N = 242 

This study examined risk 

factors for recidivism and 

mortality among non-

psychotic alcoholic 

violent offenders, the 

majority having antisocial 

or borderline personality 

disorders, or both, which 

is a group that commits 

the majority of violent 

offences in Finland. 

 

Criminal records and mortality data on 242 male alcoholic 

violent offenders were analysed after a 7- to 15-year 

follow-up and compared between themselves and with 

those of 1210 age-, sex- and municipality-matched 

controls. The prevalence of recidivistic acts of violence 

(32%) and mortality (16%) was high among the offenders. 

Severe personality disorders and childhood adversities 

increased the risk for recidivism and mortality both among 

offenders (OR 2.0–10.4) and in comparison between 

offenders and controls (RR 4.3–53.0). 

No specific information of suicide. 

Timonen et al. 

(2003), N = 11,017 

The aim of this study was 

to investigate the 

association between 

adverse physical disorders 

and violent/non-violent 

criminal behaviour.  

The study material consisted of the large, prospectively 

followed, unselected and genetically homogenous 

Northern Finland 1966 Birth Cohort, the Finnish Hospital 

Discharge Registers and the National Crime Register 

(n=10,934). Logistic regression analyses showed that male 

offenders had statistically significantly more injuries (adj. 

OR=1.81, 95% CI=1.51–2.17), when compared with males 

without a criminal history. Violent male offenders 

exhibited greater morbidity to the diseases of the 

respiratory system (adj. OR=1.64, 95% CI=1.03–2.60) 

when compared with non-violent criminals. Female 

offenders suffered more commonly from poisonings (adj. 

No information on mortality, just increased 

risk of injuries and somatic illness.  
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OR=3.84, 95% CI=1.69–8.72), injuries (adj. OR=2.79, 

95% CI=1.67–4.66), infections (adj. OR=1.87, 95% 

CI=1.16–2.99) and indefinite symptoms (adj. OR=2.02, 

95% CI=1.20–3.40) than non-offending females.  

Tremblay, & Pare 

(2003), N = N/A  

This study investigated 

patterns in serious 

offenders’ mortality rates. 

No novel results reported.  Review Article.  

Trumbetta et al. 

(2010), N = 1,812 

The authors examined 

whether socioeconomic 

status (SES), high school 

(HS) completion, IQ, and 

personality traits that 

predict delinquency in 

adolescence also could 

explain men's 

delinquency-related (Dq-

r) mortality risk across the 

life span. 

Through a 60-year Social Security Death Index (SSDI) 

follow-up of 1812 men from Hathaway's adolescent 

normative Minnesota Multiphasic Personality Inventory 

(MMPI) sample, they examined mortality risk at various 

ages and at various levels of prior delinquency severity. 

The authors examined SES (using family rent level), HS 

completion, IQ, and MMP1 indicators simultaneously as 

mortality predictors and tested for SES (rent level) 

interactions with IQ and personality. They ascertained 418 

decedents. Dq-r mortality peaked between ages 45 years to 

64 years and continued through age 75 years, with high 

delinquency severity showing earlier and higher mortality 

risk. IQ and rent level failed to explain Dq-r mortality. HS 

completion robustly conferred mortality protection through 

ages 55 years and 75 years, explained IQ and rent level-

related risk, but did not fully explain Dq-r risk. Dq-r MMPI 

scales, Psychopathic Deviate, and Social Introversion, 

respectively, predicted risk for and protection from 

mortality by age 75 years, explaining mortality risk 

otherwise attributable to delinquency. Wiggins' scales also 

explained Dq-r mortality risk, as Authority Conflict 

conferred risk for and Social Maladjustment and 

Hypomania conferred protection from mortality by age 75 

years. 

No specific information of suicide. 

Van de Weijer, 

Bijleveld, & 

Huschek (2016), N 

= 212 

This study investigated 

associations between 

mortality and offending 

for different types of 

Using conviction data for a number of families at high-risk 

of offending born on average in 1932, this research studied 

mortality in both offenders and non-offenders, from a 

similar socio-economic background, until 2007. In general, 

No specific information of suicide. 
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offences: violent offences, 

property offences, 

weapons offences, drugs 

offences and driving 

under the influence. 

 

offending sample members were not significantly more 

likely to have died than non-offending sample members. 

Compared to the general population, however, both the 

offending and non-offending sample members were at 

increased risk to die. Sample members who were convicted 

for driving under the influence of alcohol or weapons 

offenses were at increased risk to die prematurely 

compared to non-offending sample members. 

Verger et al. (2003), 

N = 1,127 

This study investigated 

the mortality of 1305 

prisoners released during 

1997 from a French prison 

 

Compared with the general population, ex-prisoners non-

natural mortality rates were significantly increased both in 

the 15–34 and 35–54 age categories (3.5-fold and 10.6-fold 

respectively) and the risk of death due to overdose was 124 

and 274 times higher in the same categories respectively. 

No specific information of suicide. 

Yeager & Lewis 

(1990), N = 118 

This study investigated 

mortality in a group of 

formally incarcerated 

juvenile delinquents. 

A 7-year follow-up study of formerly incarcerated 

delinquents revealed an extremely high mortality rate. Of 

118 male and female subjects, seven had died before their 

25th birthdays, making the mortality rate of the sample 

approximately 58 times the national average for individuals 

in their age group. All died violent deaths, making the 

violent death rate of the sample approximately 76 times the 

national average for that age group. Differences in 

mortality rates according to the race and sex of the subjects 

are reported, and possible clinical predictors of early death 

are explored. 

No Access. 

Zane et al. (2018), 

N = 253  

This study investigated 

criminal offending 

and mortality over the full 

life‑course. 

This study used the CSYS, a delinquency prevention 

experiment and prospective longitudinal survey of the 

development of offending. Begun in 1939, the study 

involves 506 at-risk boys, ages 5–13 years (mean birth year 

= 1928), from Cambridge and Somerville, Massachusetts. 

Following the analytic strategy of Joan McCord, 

participants are drawn from the study’s longitudinal arm (N 

= 253). Data include court convictions of criminal offences 

collected during middle age (mean = 47) and death records 

collected during old age (up to age 89). Death records were 

collected for 216 participants or 85.4% of the sample. 

Results are only presented within offender 

trajectory groupings.  
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Results Life-course persistent offenders experience earlier 

mortality compared to nonoffenders (by about 7 years) and 

adolescent-limited offenders (by about 8 years). While life-

course persistent offenders are not more likely to die early 

(< 40 years) compared to other trajectory groups, they are 

more likely to experience premature mortality from late 

middle age into old age. Life-course persistent offenders 

are also more likely to experience unnatural deaths, with 

alcoholism confounding the relationship. Conclusions That 

group differences in mortality risk did not emerge until age 

55 (while offending is in decline) suggests that the 

relationship between offending and mortality is not direct 

and may be spurious. 

Zlodre & Fazel 

(2012), N = 26,163  

This study investigated 

the all-cause and external 

mortality in released 

prisoners. 

The paper searched 5 computer-based literature indexes to 

conduct a systematic review of studies that reported all-

cause, drug-related, suicide, and homicide deaths of 

released prisoners. The authors extracted and meta-

analysed crude death rates and standardized mortality 

ratios by age, gender, and race/ethnicity, where reported. 

Eighteen cohorts met review criteria reporting 26,163 

deaths with substantial heterogeneity in rates. The all-cause 

crude death rates ranged from 720 to 2054 per 100,000 

person-years. Male all-cause standardized mortality ratios 

ranged from 1.0 to 9.4 and female standardized mortality 

ratios from 2.6 to 41.3. There were higher standardized 

mortality ratios in White, female, and younger prisoners. 

Review paper – individual papers within 

have been review separately.  
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Table 5. Summary Effect Sizes for Suicide of Community Offenders vs Non-Offenders  
Study name Odds ratio Lower limit Upper limit Z-Value p-Value 

Coffey et al. (2003) 1.07 1.03 1.11 3.89 0.01 

Dirkzwager et al. (2011) 7.30 4.12 12.93 6.81 0.01 
Elonheimo et al. (2017) 2.90 1.19 7.05 2.35 0.02 

Graham (2003) 3.20 3.20 3.21 2733.15 0.01 

Joukamaa (1998) 1.17 1.02 1.34 2.31 0.02 

Lindqvist et al. (2007) 25.06 11.32 55.51 7.94 0.01 

Lize et al. (2015) 6.01 4.73 7.65 14.61 0.01 
Nieuwbeerta & Piquero (2008) 1.75 0.51 6.00 0.89 0.37 

Pratt et al. (2006) 27.54 27.35 27.73 939.55 0.01 

Pridemore (2014) 0.68 0.39 1.18 -1.37 0.17 

Putkonen et al. (2001) 424.80 190.87 945.44 14.83 0.01 

Rosen et al. (2008) 1.30 1.20 1.40 6.77 0.01 
Sattar (2001) 7.68 5.14 11.47 9.96 0.01 

Stewart et al. (2004) 5.12 4.72 5.55 39.55 0.01 

Teplin et al. (2014) 0.97 0.90 1.06 -0.64 0.52 

Main Effect 4.54 2.12 9.74 3.89 0.01 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



171 

Table 6. Effect Size Data on Suicide of Offenders versus Different Comparison Groups 
Sample type K Odds ratio Lower limit Upper limit Z-Value p-Value 

LCS 1 2.90 1.19 7.05 2.35 0.02 

Ex-prison 11 4.18 1.73 10.11 3.18 0.01 
GPC 3 7.62 2.40 24.14 3.45 0.01 

Note: LCS = Longitudinal Community Sample; GPC = General Population Comparison. K = Number of studies.  
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Table 7. Effect Size Data on Suicide versus Offenders in Different Countries 
Country K Odds ratio Lower limit Upper limit Z-Value p-Value 

Australia 3 2.60 1.14 5.92 2.27 0.02 

Finland 3 11.19 0.32 388.96 1.33 0.18 
Netherlands 2 3.98 1.00 15.89 1.96 0.05 

Russia 1 0.68 0.39 1.18 -1.37 0.17 

Sweden 1 25.06 11.32 55.51 7.94 0.01 

UK 2 14.78 4.23 51.66 4.22 0.01 

USA 3 1.93 1.06 3.53 2.13 0.03 

 Note. K = Number of studies. 
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Chapter 5: Limitations and Future directions 

A number of limitations concerning the three studies of this thesis will be set out below. These 

limitations will also be discussed in connection with directions for future work. Such work may 

be able to then address the drawbacks of current studies and solidify our understanding of the 

health-crime relationship.  

 

An important issue from the outset is the term ‘Community Offender’. This term is subject to 

substantial heterogeneity (Phillips, Gelsthorpe & Padfield, 2017). Community offenders may 

include individuals who have been released from police custody or prison, who are currently 

under community supervision and those who are no longer under supervision. Supervision can 

include both community sentences and supervision following custody. There is also likely to 

be heterogeneity in both the length of time that individuals were on supervision, and the 

quality/depth of that supervision. Furthermore, there is also often a lack of clear distinction 

between those on supervision following custody who are still in the community and those who 

have been recalled to prison or arrested for allegations of further offending. These factors need 

to be taken into consideration when interpreting and applying the findings of this thesis to 

particular groups of offenders. 

 

In isolation, the CSDD work to date provides insightful and useful ‘additive’ empirical work 

to the knowledge base of criminology and health. The CSDD has many advantages, providing 

a wealth of detailed information about criminal careers and its association to health, with over 

a 50 year follow up period and high retention of the original participants.  

 

Yet, there are several limitations of the current CSDD work. Results from these CSDD 

longitudinal analyses are limited by the fact that this longitudinal cohort contains data on 

mainly British white, working class, inner city males born around 1953. Therefore, results may 

not be generalisable to women, Black, Asian, suburban, rural, middle- or upper-class people, 

people born more recently than the 1950s, or those who spent their childhood in other countries.  

 

Future research should investigate the offending-health relationship across demographic 

groups. Indeed, current evidence indicates that there is minority over-representation in physical 

health and premature mortality (Williams & Collins, 1995) and minority over-representation 

in criminal offending (due to differential offending and, in part, due to system processing 
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biases) (Piquero, 2008; Piquero & Brame, 2008). Sykes and Piquero (2009), for example, used 

evidence from the 2002 Survey of Inmates in Local Jails and the 2004 Survey of Inmates in 

State and Federal Prisons to evaluate the disjuncture between institutional policies and possible 

community outcomes by examining health evaluations of inmates before and after prison 

admission to determine the disjuncture between institutional policies and potential community 

outcomes.  

 

Sykes and Piquero (2009) found significant racial, educational, and marital disparities in health 

testing and outcomes, with later cohorts receiving fewer HIV tests and future release cohorts 

being more likely to be HIV positive. As a result, Sykes and Piquero concluded 

that institutionalization can create health inequalities (as in marital groups) where none 

previously existed. Beyond this particular study, however, the interrelationships between race, 

health, and crime have not received sufficient attention (Massoglia, 2008a; 2008b). Further 

investigation is needed to examine whether similar structural and barriers exist within 

community settings, and how best these can be addressed to minimise health disparities.  

 

Due to the limited CSDD sample and incidence of reported poor health, in the CSDD analyses 

conducted within this thesis, it was not able to split physical health into more nuanced 

categories across all the age groups. Furthermore, although attempts were made to control for 

key risk factors using Adjusted Odds Ratios (AOR), psychosocial risk factors at age 8-10 and 

a composite antisocial personality (ASP) variable, when considering other key risk factors such 

as drug and alcohol use (Borschmann et al., 2020; Testa & Semenza, 2020), the limited 

prevalence and numbers within the CSDD sample and health categories made the likelihood of 

results being Type 1 errors and statistical artefacts high12. Therefore, further individual parental 

and environmental logistic regression analyses were deemed not to be suitable for inclusion 

within this thesis.  

 

Further research needs to consider how individual, parental, environmental and lifestyles 

potentially mediate the offending-health relationship. For example, what differences do these 

risk factors have on the offending-health relationship? Are there differences between offender 

types who share similar individual characteristics? These concepts are related to the state 

dependency/persistent heterogeneity concept (Nagin & Farrington, 1992), which situates these 

 
12See Tables 1 and 2 in Appendix A and Tables 1-5 in Appendix B as examples. 
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two perspectives within the offender population, highlighting the possibility that there may be 

differential susceptibility to either state dependence or persistent heterogeneity between 

different types of offenders. It is possible that there is an element of active decision-making 

operating with respect to poor behavioural choices (persistent heterogeneity argument), but 

also that engaging in harmful and antisocial lifestyles also has ensnaring implications for future 

behaviour and outcomes (state dependence argument). Continued empirical investigation 

between the association between offending, poor physical health and mortality will critically 

allow more theoretical meat to be put on these theoretical bones (Vaughn et al., 2020a).  

 

In order to effectively investigate these mediators and moderators, Individual Participant Data 

(IPD) meta-analyses could be used. IPD meta-analyses are a specific type of systematic review. 

Rather than extracting summary (aggregate) data from study publications or from investigators, 

the original research data are sought directly from the researchers responsible for each study 

(Tierney, Stewart, Clarke, 2021). These data can then be re-analysed centrally and combined, 

if appropriate, in meta-analyses. IPD meta-analyses can improve the quality of data and the 

type of analyses that can be done and produce more reliable results (Stewart & Tierney, 2002). 

For this reason, they are considered to be a ‘gold standard’ type of systematic review. 

 

To date, published studies in Criminology often contain only sample aggregates of moderating 

factors (e.g., parental and child age, socioeconomic status). Within studies where this is the 

case, when studying moderator effects in meta-analysis, the entire study would be perceived as 

reflecting a certain age or socioeconomic status, thereby disregarding any within-sample 

variation. Using aggregate scores may therefore bias moderator effects (Lau, Ioannidis & 

Schmid, 1998; Stewart & Tierney, 2002). IPD meta-analyses have the potential to decrease 

such bias by examining these relations at the individual level instead of the group level. 

Furthermore, IPD Meta-analyses facilitate the use of multivariate models and the exploration 

of cross-level interactions between participant/individual characteristics and study 

characteristics, which could not previously be studied. Thus, in using IPD, the power of 

moderator and mediator analyses is substantially enhanced. 

 

Secondly, papers do not necessarily include all the existing information about all variables. 

Furthermore, due to the tradition of statistical significance being a prerequisite for publication, 

reported data and results might be selected on the basis of statistical significance, increasing 
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the risk of publication bias and within-study selective reporting. Conducting an IPD meta-

analysis would facilitate standardization of analyses across studies and direct derivation of the 

information desired, independent of significance or how it was reported. An IPD meta-analysis 

may also provide more outcomes than were considered within the original reports of the 

studies. Thus, an IPD meta-analysis can provide a fuller account of all study details collected, 

enhancing our ability to address important research questions - leading to more robust and 

replicable findings. Moreover, traditional meta-analyses are ill-suited for testing mediating 

experimental effects. IPD meta-analyses can easily accommodate and test multivariate models, 

allowing testing of hypotheses of crucial theoretical interest. Such approaches are beginning to 

emerge, such as the Mortality After Release from Incarceration Consortium (MARIC) 

(Borschmann et al., 2020), and should continue to be embraced. 

 

For further investigations were there is not already a body of knowledge from which to conduct 

an IPD meta-analysis, the proliferation and development of comprehensive data linkage 

packages holds promise. One such example is the Clinical Record Interactive Search (CRIS) 

database, commissioned by the NIHR to permit research on the clinical records from the South 

London and Maudsley Foundation Trust (2007-present, PubMed ID 19674459) and Cambridge 

and Peterborough Foundation Trust (2012-present, PubMed ID 28441940). These archives, 

together holding c.350,000 consenting participants, represent the UK’s flagship for the secure 

use of public sector records for research, with extensive measures to ensure participant 

anonymity. 99% of patients in the two Trusts have given consent for their data to be used for 

research. For South London and Maudsley there is unprecedented data linkage in place, 

including for education data (National Pupil Database), family welfare benefits data, offending 

histories and social work records. The CRIS records archive could therefore, for example, 

allow researchers to explore relationships across health, offending, social care and welfare 

services; and then, if desired, to examine factors such as economic deprivation or ethnicity as 

moderators. 

 

CRIS archives also include the special function of Google-style free-text searchability from 

referral, assessments, professional correspondence about symptoms and treatments, and 

progress notes, which could be related to offending behaviour. Though potentially identifying 

details are redacted, it is possible to subject the free text to qualitative analysis. This can be 

combined with quantitative analyses. For instance, the application of natural language 
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processing tools (Generalised Architecture for Text Engineering is already set up on the 

system), permits identification of cases where specific language sees use in assessment and 

case notes – e.g., types of health conditions or types of antisocial behaviours. Matched 

comparisons may then be used to examine potential differences in service provision associated 

with the language used in the case notes.  

 

Conducting analyses within this combined, multifaceted, perspective would offer a unique lens 

through which to view the offending-health relationship and provide opportunities for further 

ancillary investigations (Akers & Lanier, 2009). For instance, evidence shows that health 

outcomes are influenced, to some degree as discussed earlier, by genetic make-up (Braveman 

& Gottlieb, 2014; Moffitt, 2018). Although the CSDD does not contain the requisite measures 

to examine this variable, other datasets do, including the Dunedin Multidisciplinary Health and 

Human Development Study and Add Health. As participants grow older and begin to pass 

away, researchers should consider how the interplay between offending, genetics, lifestyle 

factors and differential susceptibility impact physical health across the life course and 

subsequent mortality, using robust IPD meta-analytic methodologies and data linkage 

packages.  

 

The CSDD analyses in this thesis were also limited by the infrequency of the interviews, 

meaning that accuracy and detail may have been lost as the men had to recall their health over 

a long period of time. This is a point picked up by Jackson and Vaughn (2018) when critiquing 

Shepherd et al.’s (2004) CSDD piece for its extended chronological gaps in analysis, arguing 

that more direct temporal links between offending and health need to be analysed. It is also 

important to acknowledge that the large number of odds ratios displayed here means that the 

interpretation of ‘significant’ odds ratios should be made with care. Adjusting for risk factors, 

often minimising ORs and in some cases changing the direction of the OR, should also be taken 

into consideration when interpreting results.  

 

Many of these limitations with the CSDD could be addressed through a further systematic 

review and meta-analysis investigating physical health and offending. Unfortunately, after 

conducting a systematic search with the view to conducting a global systematic review and 

meta-analysis, the lack of studies utilising community offender samples and a lack of 

specificity when detailing the nature of ‘health’ meant that this further study was not possible. 
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This systematic search highlights a prominent issue in criminology and indeed social science 

– the issue of replication and differentiation.  

 

This issue has been addressed by many authors and mostly notably by Fredrich Losel’s 

presentations and subsequent papers (Farrington, 2000; Farrington, Losel, Boruch, 

Gottfredson, Mazerolle, Sherman, & Weisburd, 2018b; Lipsey 2003; Lösel et al., 2018; Open 

Science Collaboration, 2015). The lack of replication and differentiation, even when there are 

sufficient numbers of papers for meta-analyses, can result in large heterogeneity between 

included studies in meta-analyses. The respective descriptive tables in Chapters 3 and 4, 

showing the included and excluded studies within the two meta-analyses of this thesis, attempt 

to be completely transparent in this regard, but when interpreting the results of the two meta-

analyses within this paper, lack of replication, differentiation and subsequent sample 

heterogeneity should be at the forefront of one’s mind. 

 

Although systematic reviews and meta-analyses have many methodological strengths, the two 

meta-analyses are limited in several further ways, in addition to the aforementioned issue of 

replication. For example, within the two meta-analyses, it is not guaranteed that samples of 

community offenders used here had no mental health problems. Mental illness in general is 

chronically underreported and is likely to be an acute issue in community offenders, who often 

do not seek help or engage with healthcare services (Elonheimo et al., 2009). This picture is 

further muddied when studies only define someone has having a mental illness at a threshold 

of psychiatric hospitalization, meaning anyone below this severe threshold of illness is not 

excluded or differentiated within analyses. Therefore, individuals with sub-clinical and sub-

forensic psychiatric hospitalizations levels of mental illness, such as antisocial personality 

disorder and conduct disorder, are likely to have been included in some of the studies meta-

analysed in Chapters 3 and 4. 

 

Furthermore, it was not possible to investigate the comorbidity of physical health and mental 

illness in this meta-analytic work. Comorbidity in offender populations is an incredibly 

important topic, with the potential to significantly impact statistical relationships. For example, 

Peters, Wexler, and Lurigio (2015) find that comorbid disorders are more common among 

justice-involved persons in than the general population (Council of State Governments, 2002), 

with large variance in both the combinations of disorders as well as in the severity (Kessler et 

al., 2005; Flynn & Brown, 2008; Peters et al., 2015). Although every effort was made to control 
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for mental health and its impact on the likelihood of mortality and suicide, in these meta-

analyses, one should be mindful of the difficulty of controlling for this complicated interaction 

and the lack of specificity commonly found when reporting health categories.  

 

It was not possible to compare different types of community offender sub-categories in either 

of my meta-analyses, other than ex-prisoners. For example, from a UK context, this research 

could not compare the differences between individuals serving a court order sentences in the 

community (including community orders, suspended sentence orders) or individuals on post-

release supervision after completing a custodial sentence. Differences and the nature of 

relationships may be further impacted by the supervising body. For instance, community 

offenders may be supervised by the probation service or community rehabilitation companies 

and these sub-categories of community offenders need to be investigated further in future work 

(Gelsthorpe et al., 2012; Phillips et al., 2016; 2018). 

 

In Chapter 3, it was not possible to disaggregate the causes of deaths further; drug/alcohol 

abuse are widely reported as issues following release from prison, and as major causes of 

mortality in offender samples, but I could not study them in my analyses. The present research 

was also based on the assumption that ex-prisoners and community offenders were similar in 

terms of socio-demographic and criminal history factors. It was also not possible to further 

differentiate between the severity of crimes committed or how prolific particular offenders may 

have been. Access to Offender Index data for the studies in Chapter 3 would have been helpful 

to make more nuanced comparisons between offenders. If it had been able to study and 

characterize individuals according to their criminal career durations into trajectories within 

studies, it may have been more able to effectively investigate how time at risk effects the 

mortality of offenders.  

 

It is also important to note that very different effect sizes can be generated from the same types 

of offenders based upon the comparison group. The results in Chapter 3 show large differences 

between community comparison samples and population-based comparisons. Offenders were 

at greater risk of dying prematurely when compared to the general population. Differences in 

comparison groups are therefore likely to influence results. This should form an important 

consideration when reviewing empirical work on the mortality of offenders, and it has 

significant implications for intervention strategies.  
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When considering the meta-analysis in Chapter 4, the results must also be interpreted 

cautiously, in light of the small number of studies informing my analysis and conclusions. For 

example, only one longitudinal community sample was included and the analysis of differences 

between countries also tended to come from single studies which differ greatly in their scale 

(see Table 3 for a full description). These results are also likely to provide an underestimate of 

suicide risk, with many studies not specifically reporting on suicide as a cause of death, and 

those that did report not including open verdicts. The present study also could not compare ex-

prisoners and community offenders on criminal histories and socio-demographic or other risk 

factors. Therefore, it was not possible to deduce why community offenders and non-offenders 

differ in their likelihood of suicide, or why community offenders have a greater likelihood of 

suicide than ex-prisoners. Again, Offenders Index data would have been helpful to make more 

nuanced comparisons between offenders.  

 

Unfortunately, too few studies contained mortality by suicide data disaggregated by gender for 

analysis. It would have been interesting to see whether community offender statistics regarding 

suicide match non-offender gender differences in suicide prevalence, with males at greater risk 

(Moller-Leimkuhler, 2003), or whether they would agree with previous offender mortality 

research which highlights the enhanced risk of female offenders (Elonheimo et al., 2017).    

 

Comparing results to worldwide suicide data must also be considered carefully. The sample 

presented in Chapter 4 was predominantly from high-income countries. Suicide is particularly 

prevalent in low- and middle-income countries, with 79% of suicides worldwide in 2016 

occurring in this category (WHO, 2018). Future work needs to utilize low- and middle-income 

countries to assess the mortality and suicide risk of offenders, which one might expect to be 

considerably higher than the results found in my meta-analysis. 

 

It is also necessary to consider the important finding in both meta-analyses that time at risk 

was not significant when investigating mortality and suicide. This is a striking result, contrary 

to the commonly held view in life course criminology and the results presented in Chapter 2 of 

this thesis. This finding is also in contrast to other unpublished work on mortality in the CSDD, 

which utilised Moffitt’s (1993) trajectories, finding that individuals who offend for the longest 

time had the highest likelihood of multiple poor health outcomes. Although these non-

significant meta-regressions are of great interest, one must be cautious when making direct 

comparisons with trajectory-based analyses. Unfortunately, insufficient studies utilised 



181 

Moffitt’s trajectories or similar categorisations that could be harmonised across the sample for 

analysis. Time at Risk was the most closely related concept that could be analysed. However, 

the discrete categories of Moffitt’s trajectories and the continuous nature of the Time at Risk 

variables may in part explain the differing relationships. Furthermore, the high degree of 

heterogeneity within the meta-analyses may have also contributed to this differing relationship.  

 

Time at risk being non-significant, however, still seems pertinent, and we cannot rule out that, 

in terms of the health-crime relationship, differences when using population level comparisons 

diminish the significant relationship of offending duration in relation to health that Chapter 2 

found and is commonly found in other community level studies (Piquero et al., 2007b; Loeber 

& Farrington, 2011; Welsh et al., 2019; Zane et al., 2018). It would be interesting to see if time 

at risk was also non-significant when investigating physical health versus offending meta-

analytically and investigate how levels of poor physical health combined with time at risk may 

impact the increased likelihood of premature mortality and suicide of community offenders 

found in Chapters 3 and 4 of this thesis.  

 

This thesis has approached this relationship of crime and health in a principally unidimensional 

fashion. Although efforts were made, for example by using specific search terms, to identify 

samples in bidirectional models, a lack of research in this area limited the ability of the meta-

analysis to undertake analyses in this way (Testa & Semenza, 2020).  

 

Yet, and with these limitations in mind, the findings from this thesis still provides valuable 

information and novel approaches based on this associative evidence. The findings within this 

thesis lend weight to the view that offending could be considered a risk factor in itself for poor 

physical health. Further investigation is needed to solidify this view, utilising the most 

appropriate forms of analyses and reported data as highlighted throughout this thesis.  
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Chapter 6: Discussion 

Piquero, Farrington and Blumstein stated in 2007 that “…although researchers have long 

established a linkage between offending and poor health outcomes, little specific information 

is known” (Piquero et al., 2007b, p. 211).  

This thesis therefore set out to investigate whether there were differences between the physical 

health, mortality, and likelihood of suicide amongst community offenders compared to non-

offenders. This contrasts with the focus of existing research on incarcerated offenders (e.g., 

Borschmann et al., 2014) and offenders with mental health histories (e.g., Fazel et al., 2007). 

This thesis began by conducting analyses into physical health in the Cambridge Study in 

Delinquent Development (CSDD). These analyses were supplemented by two global 

systematic reviews and meta-analyses, both of which produced several key and novel findings. 

It is important at this stage to reiterate that this thesis highlights only associations, not causal 

or predictive relationships, between offending, unidirectional physical health outcomes, 

mortality and suicide. This thesis also does not intend to provide a critique or recommendations 

for improving health pathways or the community supervision service. Thus, the findings and 

discussion should be interpretated with this scope in mind.  

 

Key Findings 

Physical Health in Community Offenders 

There are marked individual differences in the stability of antisocial behaviour (Moffitt, 1993). 

Earlier longitudinal research has investigated offenders as a homogeneous group and few 

studies have investigated physical health outcomes based on offender trajectory typologies or 

investigated risk factors related to offender trajectories (Jolliffe et al., 2017a; 2017b; Reising 

et al., 2019). Therefore, one of the focuses of Chapter 2, in contrast to the conviction and 

longitudinal risk factor analyses previously performed (Piquero, 2008), was on temporary 

versus persistently antisocial persons, defined according to Moffitt’s (1993) and Jolliffe and 

colleague’s (Jolliffe et al., 2017b) offending trajectories, who constitute qualitatively distinct 

types of persons (Jolliffe et al., 2017b; McGee & Farrington, 2010; Moffitt & Caspi, 2001; 

Moffitt, Caspi, Rutter & Silva, 2001; Piquero et al., 2012; Zara & Farrington, 2009). 

 

When considering physical illnesses (Respiratory Tract, Cardiovascular, Musculoskeletal, 

Skin, Allergic, Gastrointestinal and Infectious Illnesses) and hospitalizations (the number of 
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hospital visits), the present results largely confirm previous work (Shepherd et al., 2002; 2004). 

By age 48, unadjusted ORs showed that the incidence of organic illness was higher among 

Life-course-persistent, Late-onset offenders and offenders in general. Based on adjusted ORs 

at age 32, the incidence of hospitalizations was higher for Late-onset offenders. Adjusted ORs 

at age 48 also showed that the incidence of hospitalizations was higher for all three offender 

types and offenders in general. These results also provide evidence that offenders were more 

likely to suffer injuries than non-offenders. 

 

Furthermore, when investigating the relationship between psychosocial risk factors at age 8-

10, antisocial personality (ASP) at ages 18, 32 and 48, and poor physical health (based on self-

reports and GP records), this new research found that high ASP scores at ages 18, 32 and 48 

were related to a high prevalence of hospitalization. It was also found that, according to GP 

records, high ASP scores at age 32 were related to poor physical health, and high ASP scores 

at age 48 were related to a greater likelihood of having a disabling medical condition. Of the 

age 8-10 risk factors, having a convicted father and having high daring significantly predicted 

self-reported hospitalization. Low family income significantly predicted the GP-reported 

likelihood of disabling medical conditions. The relationships with high ASP scores did not hold 

up after controlling for age 8-10 risk factors. 

 

These findings suggest that the impact of offending on physical health becomes more serious 

if offending persists beyond adolescence. These analyses also highlight age-specific health 

implications related to the ages at which offenders begin and end their delinquent behaviour. 

These results also provide evidence that offenders are more likely to suffer injuries than non-

offenders. The worst consequence of poor physical health is premature mortality, so this 

element of the health-crime relationship was subsequently investigated.  

 

Premature Mortality in Community Offenders 

Chapter 3 sought to undertake research that would meta-analytically establish whether 

community offenders, without a history of mental illnesses, die prematurely compared to non-

offender community and population comparison samples. Thirty-six studies met the inclusion 

criteria (N = 1,116,614).  

 

This systematic review and meta-analysis presented several unique findings. Firstly, offenders 

outside secure settings are over three times more likely to die prematurely compared to non-
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offenders. Secondly, compared to non-offenders, community offenders are more likely to die 

from unnatural causes, as well as organic illnesses. Thirdly, there are differences in the odds 

of premature mortality, and causes of mortality, across countries, genders, and ethnicities. 

Fourthly, the type of comparison group used in studies can dramatically alter mortality effect 

sizes. Fifthly, a meta-regression revealed that time at risk was not a significant factor. 

 

These results suggest that the rates of premature mortality previously found for offenders do 

not just reflect the impact of mental illness on these individuals, but rather that offending and 

antisocial lifestyles might have a significant physiological impact on the body over and above 

any impact of mental illness.  

 

Suicide was of particular interest when considering the causes of premature mortality in 

community offenders, because one of the most prominent causes of death in offenders (Fazel 

et al., 2005) and males globally (WHO, 2018). A systematic review and meta-analysis was 

therefore conducted to investigate this significant element of the health-crime relationship.  

 

Suicide in Community Offenders 

Chapter 4 sought to meta-analytically establish whether community offenders, without mental 

illnesses, were more likely to commit suicide compared with community and general 

population comparison groups. Fifteen studies met the inclusion criteria (N = 602,347). Several 

novel findings were reported. Firstly, community offenders are over four times as likely to 

commit suicide compared to non-offenders. Secondly, time at risk was not significant within 

the meta-regression, highlighting the risk of premature mortality due to suicide at any age. 

Thirdly, ex-prisoners had a high likelihood of suicide, but not as high as offenders who had not 

been incarcerated. Fourthly, there are differences across countries in the odds of community 

offenders committing suicide. Fifthly, the type of comparison group used in studies can 

influence effect sizes. Finally, time at risk was not significant within the meta-regression, 

highlighting the risk of premature mortality due to suicide at any age and length of offending 

history or interaction with the criminal justice system.  

 

The findings again provided new evidence that community offenders, who do not have 

psychiatric histories, form a vulnerable group who would benefit from future interventions to 

reduce the incidence of suicide. 
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The Implication of Data Sources 

A common limitation of criminological work and the first study within Chapter 2 (Farrington 

et al., 2015; Kirk, 2006) was the use of self-reported measures for both health and offending 

records, which may influence the associations reported and lead to the critical question as to 

whether inferences about the life-course of crime and health are different across different data 

sources. Earlier research has established variability in agreement between self-reported and 

general practitioner-reported data for different health outcomes (Hansen et al., 2014). In order 

to address this limitation, in Chapter 2, further analyses using General Practitioner (GP) records 

were conducted (Skinner & Farrington, 2021), which confirmed similar relationships between 

physical health, offending and antisocial personality. 

 

The two meta-analyses in Chapters 3 and 4, respectively, also highlight the importance of the 

nature of the data used within analyses and how this can impact the overall findings from a 

study. For example, sub-analyses splitting samples into ex-prison, community longitudinal 

comparisons, and general population comparisons highlighted differing results between all 

three groups. Specifically, community longitudinal studies reported the smallest difference 

between offenders and non-offenders in terms of premature mortality. In contrast, studies 

which used general population comparisons, instead of community level comparisons, found 

the greatest difference in premature mortality. These diverging results may be a result of 

similarly low SES within the whole population of community longitudinal samples, with non-

offenders also having worse physical health and greater chances of premature mortality than 

the national average (Cohen et al., 2003; Melchior et al., 2006; Stringhini et al., 2017). It may 

therefore be the case that longitudinal community samples, often drawn from low SES 

backgrounds, may be underreporting when considering physical health and mortality in 

offenders compared to the general population.  

 

The findings from Chapters 2, 3 and 4 in relation to the possible confounding effect that data 

sources can have on the interpretation of results highlights the need, in particular, to carefully 

consider the comparison groups used. Within the CSDD, there was high concordance between 

self-reported and GP reported health measures. However, this is only one sample; self-reported 

health data should be used with caution and further work investigating concordance with 

official records should be conducted.  
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Discussion 

Building on the specific discussion sections within each respective chapter, this section seeks 

to integrate the findings of this thesis within the current theoretical and evidential contexts of 

health criminology, highlighting the current limitations for the field and possible insights from 

other disciplines and frameworks.  

 

Criminological Theories: Widening the Consideration of Explanatory Variables  

Taken together, the present studies offer additional evidence that offending lifestyles may have 

long-term consequences for physical wellbeing and that certain subgroups, such as life-course 

persistent offenders, may suffer from poorer subsequent physical health than their non- or 

lower-offending counterparts. This is in line with earlier meta-analytic work on adverse mental 

health outcomes for LCP offenders compared to other criminal career groups (Reising et al., 

2019). Within global meta-analyses, community offenders were also found to be significantly 

more likely to die prematurely (Skinner & Farrington, 2020a) and commit suicide (Skinner & 

Farrington, 2020b). The work within this thesis is therefore suggestive that there is an 

underlying and persistent association between offending and well-being in community 

offenders.  

 

As highlighted by numerous authors (Farrington, 2000; Farrington et al., 2018b; Lipsey, 2003; 

Lösel et al., 2018), a meta-analytic approach, when possible, would help clarify the physical 

health and offending relationships, as would further dual trajectory approaches, similar to the 

Testa and Semenza’s (2020) work. It is still unclear how the relationship between health and 

offending unfolds in relation to time, maturation, the exact temporal order of health and 

offending events, and the degree of delinquent involvement which affects health outcomes. 

Further longitudinal studies measuring the myriad risk factors involved in the health-crime 

relationship also are needed, and this must be investigated within an integrative framework. 

 

Although “…assessing how offending affects health is challenging because offending and poor 

health share many of the same causes and consequences… (and) in the presence of time-

varying covariates, which are simultaneously predictors and effects of the presumed causal 

variable” (Hernan, Brumback & Robins, 2002, p. 18-19), utilising novel methodologies from 

the epidemiological and medical sciences (such as IPD meta-analyses and Data Linkage 

packages discussed above) would allow further exploration of the complicated and extensive 

moderators and mediators in the health-crime relationship. 
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Previous research on the relationship between offending and physical health has consistently 

made the case that research needs to be life-long in its scope, broad based and that any causal 

relationships are not clear cut. Further work is also needed on non-incarcerated groups, 

controlling for person-time as an influencer (Testa & Semenza, 2020), and in a way that keeps 

physical wellbeing separate from mental health. Furthermore, the results in this thesis have 

clear implications for tests of developmental and life-course theories in criminology: their 

results may be misleading if they do not take account of time at risk or duration of offending 

in some way, to both confirm or refute currently held views of life course health criminology 

(Binswanger, Redmond, Steiner & Hicks, 2012). 

 

The present work also supports the overall direction of travel in the literature, which has shown 

to be towards a wider range of explanatory causes and could be said to support a confounding 

line of argument (Van de Weijer et al., 2016). The possible existence of confounding factors 

in the health-crime relationship is supported by the results of this thesis, in that even when 

controlling for significant risk factors, and conceptualising offending as a constellation of 

antisocial personality traits, a relationship between offending and health nevertheless remains. 

This may be due to two reasons. Firstly, there was insufficient control of all variables 

influencing the relationship, and secondly, offending is a confounding variable in itself, 

influencing health in the same way that drug use or smoking would. Importantly, within this 

thesis, the relationships between offending over time, worse health and mortality are in a 

sample of ‘lower risk’ individuals, with analyses excluding violent, psychiatric, incarcerated 

and drug use samples. This again supports the view of this thesis that unexplained causality is 

both a well-recognised factor in the literature and that the results of this research thus sit well 

under this previously identified phenomenon.   

 

Indeed, when considering prominent theories together, there seems to be a lack of theoretical 

explanations with sufficient specificity and predictive ability to address the interplay between 

health and criminology, compared with earlier attempts by integrated theories to explain 

offending itself (Farrington, 2017). The inclusion of a wide range of possible factors when 

examining the health-crime relationship highlights both a growing appreciation for the 

complexity of this relationship, and how previous research has not sufficiently controlled for 

the plethora of confounding variables. For example, the neuropsychological deficits of 

Moffitt’s LCP category are variously argued to be inherited or acquired through a wide range 

of environmental influences. For instance, a lack of breastfeeding (Golding, Rogers & Emmett, 
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1997; Quinn, O’Callaghan, Williams, Najman, Andersen & Bor, 2001; Rogan & Gladen, 

1993); pregnancy/birth problems (Arseneault, Tremblay, Boulerice & Saucier, 2002), maternal 

smoking (Raine, 2002) or alcohol consumption (Sampson, Streissguth, Barr & Bookstein, 

1989) during pregnancy.  

 

The attempts to ‘cross-fertilize’ across theories haves traditionally centred on the ‘back end,' 

emphasizing mental health conditions, substance use/addiction and/or HIV by incarcerated 

persons (Lanier, Zaitzow, & Farrell, 2015). Additionally, despite racial/ethnic and 

socioeconomic stratification of crime and delinquency being acknowledged within life course 

criminological theories (Sampson & Lauritsen, 1997; Sampson, Raudenbush, & Earls, 1997; 

Sampson, Morenoff, & Raudenbush, 2005), such stratification is not explored as a function of 

early stratification in individual health – including health conditions and behaviours/lifestyles. 

Criminological research exploring health risks in relation to delinquency are (1) relatively 

infrequent, (2) disconnected and non-systematic (specific health risks are often examined in 

isolation with large variance in definitions), and (3) outside the framework of existing, cross-

disciplinary health disparities research (Sampson et al., 2005).  

 

Issues of Bidirectionality 

The underdevelopment of theorizations underlying the health-crime relationship is further 

revealed when two other diverging views are considered. These concern the directionality of 

the relationship between poor physical health, mortality, and offending. Specifically, Testa and 

Semenza (2020) have recently highlighted two causation views on offending and poor ill health 

that have emerged in the literature over time. Testa and Semenza (2020) state that growing 

evidence indicates a link between various facets of physical health and crime, stating  that the 

literature has variously argued that offending results from poor health (Ford, 2014; Grosholz 

& Semenza, 2018; Jackson, 2016; Semenza, 2018; Semenza & Grosholz, 2019; Stogner & 

Gibson, 2010, 2011), or that, conversely, it is offending that drives worse health outcomes 

(Farrington, 1995; Odgers et al., 2007; Piquero et al., 2007b, 2011; Shepherd et al., 2004; 

Schnittker & John, 2007; Vaughn et al., 2014).  

 

The above approach makes the case for an interactional relationship between the two categories 

of offending and physical health (Jackson & Vaughn, 2018; Testa & Semenza, 2020). Jackson 

and Vaughn (2018) see the benefits as being that “a bidirectional framework can serve to 

demonstrate areas where improvements in certain health behaviours might also serve to 



189 

decrease particular types of crime. Conversely, reductions in violent offending or illegal drug 

use may improve one's health” (Jackson & Vaughn, 2018, p. 1). Longitudinal research with 

repeated measures of health and offending is needed to investigate to what extent within-

individual changes in offending are followed by within-individual changes in health, and vice 

versa. 

 

Jackson and Vaughn (2018) also highlight two further examples of bidirectional analyses in 

the recent literature. In the United States, a study by Stogner and colleagues (Stogner et al., 

2014) showed that minor physical ailments could increase violent offending, while the latter 

then went on to generate poor health. In this work the bidirectional effects were stable even 

after controlling for self-control, age or gender. However, the study did not cover adults, only 

adolescents (Stogner et al., 2014). The second study, based in the U.K., used data from the 

Cambridge Study in Delinquent Development. Shepherd and colleagues (2004) showed that 

physical injury sustained in anti-social activity predicted further offending, and respiratory 

conditions were associated with subsequent criminal convictions (Shepherd et al., 2004).  

 

However, Jackson and Vaughn (2018) still cite these studies as evidence that inter-activity 

between the two conditions is important, valid and merits additional work, stating that 

“…[research] suggest(s) caution and nuance is required when discussing the relationship 

between health and crime broadly construed” (p. 10). Once again this underlines the need for 

further, and unique, analysis of this topic as it applies in less analysed cohorts such as 

community-based offenders. Jackson and Vaughn (2018) conclude by saying that future 

research should exercise caution in combining mental and physical health elements “…since 

these different areas of health may have divergent implications for behavioural outcomes” (p. 

11). This supports the decision in this thesis to focus on physical health. 

 

Supporting the contention of this thesis that health-crime causation has latterly been 

increasingly regarded as complex, Moffitt herself set out relatively recently to take forward 

updated views on her arguments concerning offending and poor health. In a 2018 paper, she 

stated that her 1993 taxonomies were developed in order to bring together psychological and 

biological theories (underpinning the concept of long-term persistent offenders) and 

sociological theories (explaining adolescence short-term offending and abstainers). She also 

argued that the taxonomies put forward have largely stood the test of time as later evidence, 

including the ever-extending data available from longitudinal studies, largely supports her 
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predictions. Moffit’s (2018) update states that recent work has confirmed her explanation of 

the age-crime curve (greater offending in the early years) and that new research, in areas such 

neuroimaging, genetics (Stogner & Gibson, 2013), and social epidemiology offer possibilities 

for deepening the understanding of developmental factors in offending.  

 

Insights from Public Health and Social Epidemiology 

As alluded to by Moffitt (2018), the Public Health and Social Epidemiological literature also 

highlights further possible evidence, theories, variables and methodologies that need to be 

utilised within criminological inquiry to better theoretically and empirically explain the 

relationships between physical health, subsequent premature mortality, suicide and crime 

(Ayyagari et al., 2012; Lee et al., 2012; Miller et al., 2011; Moffitt et al., 2011).  

 

Adding to this growing pool of possible explanations, of particular interest from the medical 

fields is the impact of acute and chronic stress proliferation (Kort-Butler, 2017; Jang, 2007; 

Junger et al., 2001; Schroeder, Hill, Haynes & Bradley, 2011). For example, following 

Agnew’s (2006) General Strain Theory and Tremblay and Pare’s (2003) Hazard-strain 

conceptualization, poor physical health may be viewed as a noxious stimulus that interferes 

with the achievement of positively valued goals, while also eliminating positively valued 

stimuli from the individual. Poor physical health, as well as related strains (e.g. such as having 

a convicted father, low family income and poor parental supervision as identified within 

Chapter 2), could be interpreted as stressful, and are associated with ramifications that promote 

delinquency (Ford, 2014; Stogner & Gibson, 2010, 2011; Stogner et al., 2014). Furthermore, 

health-related stressors in adolescents can lead to stressors in other areas of their lives, such as 

struggles in schoolwork, issues with teachers, and missing social events, all of which can 

become proximate causes of criminal behaviour. If those behaviours continue, they can 

increase exposure to additional stressors, exacerbating health problems and problem 

behaviours over the life course (Slocum, 2010) – possibly in bidirectional ways (Vaughn et al., 

2020a).  

 

Subsequently, physical health is impacted through continuous biological wear-and-tear caused 

by these prolonged encounters of social or economic adversity (Geronimus, 1992; Geronimus, 

Hicken, Keene & Bound, 2006), early-life exposure to stressful events, and epigenetic 

mechanisms that control gene expression (Braveman & Gottlieb, 2014). These influences are 

significant, and, although the current evidence base does not specify the exact contributions of 
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each health determinant, it appears that the social environment may account for up to 40% of 

population health outcomes (McGovern, Miller, & Hughes-Cromwick, 2014). 

 

One theory which may be useful to amalgamate future criminological and epidemiological 

inquiry is Ecosocial Theory, which integrates social and biological reasoning with dynamic, 

historical, and ecological perspectives (Krieger, 2011). Ecosocial theory looks at how our 

individual and collective histories, societal power arrangements, and ecological context ‘get 

under our skin’, resulting in a physical embodiment of social conditions, behaviours and 

lifestyles. While Ecosocial theory emphasizes biological mechanisms, it uses analyses 

fundamental to the ‘social production of disease’ and ‘political economy of health’ to 

understand how societal structures, like schools or the economy, impact health. Ecosocial 

theory therefore rejects a purely biomedical perspective, which relies on single primary 

principles, such as biological, chemical, and physical phenomena, to explain disease (Krieger, 

2011).  

 

This interplay and physical embodiment of social conditions, behaviours and lifestyles 

provides a useful framework to understand how differing offending typologies impact health 

over time, in addition to the mediating and moderating effects of personality, familial and 

environment risk factors, as highlighted within the analyses in Chapter 2. Ecosocial theory also 

provides a framework to understand why community offenders are more likely to die 

prematurely compared to non-offenders, with the stress resulting from offending over time, at 

whatever level of chronicity or severity, contributing to diminished physical health and the 

increased likelihood of mortality.  

 

Ecosocial theory’s explanation of health outcomes resolves around the concept of embodiment. 

Embodiment promotes the idea that human bodies function in the light of social conditions and 

behaviours, such as offending, that cause biological wear and tear on the body (Krieger, 2005). 

Health outcomes therefore result from a complex interaction and cumulative interplay between 

an individual's exposure, susceptibility, and tolerance to disease, as well as different contexts 

(such as employment, community supervision, and incarceration) and ecological resources. For 

example, unpaid sick leave, low wages, poor quality healthcare, and delinquency impact bodies 

differently from paid sick leave, a living wage, quality healthcare, access to clean water, safe 

neighbourhoods and not engaging in delinquent behaviour (Krieger, 2005). Similarly, a range 

of antisocial personality factors and environmental risk factors, as shown in Chapter 2 of this 
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thesis, all accumulate and interact to impact the relationship between health and offending over 

time. This also adds yet another argument to the view that scholarship is not yet sufficiently 

informed to provide interventional advice that may affect the lives of people. 

 

The relationship between these exposures and physiological dysfunction is not surprising, as 

chronic victimization, childhood trauma, or living in constant fear of victimization are all 

known to cause psychological stress and, as a result, physiological dysfunction (e.g., see 

Vaughn et al., 2020b). However, participation in criminal offending may also be a type of 

activity that, similar to fear and victimization, may expose individuals to stressful life 

experiences (Junger et al., 2001; Penner, 1982; Schwartz et al., 2020). Offending may therefore 

act as a risk factor for poor health and premature mortality (Bacak & Karim (2018), in the same 

way that a multiplicity of sociodemographic factors (Ayyagari et al., 2012), social factors (Lee, 

Huang, Lee, Chen, & Lin, 2012), and personality traits (Miller et al., 2011; Moffitt et al., 2011) 

negatively impact physical health (Glymour & Spiegelman, 2017). The CSDD analyses in 

Chapter 2 and the two systematic reviews included in this dissertation support the idea that 

offending may be seen as a risk factor for poor health, premature mortality and suicide. 

 

Indeed, multiple studies show that offending results in degraded health due to exposure to 

harsher environments and reduced health resources (Agnew, 1992; Grosholz & Semenza, 

2018; Stogner & Gibson, 2010, 2011; Stogner et al., 2014). For example, using two waves of 

data collected on 14,738 adolescents from the National Longitudinal Study of Adolescent 

Health (Add Health), Stogner et al. (2014) used simultaneous structural equation modelling to 

determine that minor health problems have delayed effects on violence and that involvement 

in violence also negatively affects future health. Stogner and colleagues (2014) state that their 

findings may be the result of a number of processes, such as offending reducing healthy habits 

and increasing the likelihood of exposure to peer groups promoting substance use or further 

violence.  

 

Similarly, Junger and colleagues (Junger et al., 2001) investigated the association between 

delinquency and health in a cross-sectional sample of 3,677 Dutch adolescents and young 

adults (aged 13-24). Junger et al. (2001) found that delinquency was significantly associated 

with all three measures of self-reported health assessed in this study (somatic symptoms, 

general health, and chronic conditions). Delinquency was also significantly related to three of 

the four measures of health behaviour (smoking, alcohol consumption, and drug use), even 
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after controlling for demographic and socio-economic factors. Interestingly, only minimal 

support was found for the hypothesis that the association between delinquency and health was 

mediated by differences in health behaviour or demographic/socio-economic differences. 

 

Therefore, offending could be conceptualised as a social determinant of health, with the view 

that intervening early in a criminal career is extremely important, given the risk of developing 

lifetime chronic health problems during this period (Bethell, Newacheck, Hawes, & Halfon, 

2014; Caruso, 2017; Krug, Mercy, Dahlberg, & Zwi, 2002) and the fact that cumulative 

adversity has more effect on health than single instances (Thoits, 2010; Turner & Llyod, 1995). 

The Ecosocial approach conceptualises the relationship between offending and health in terms 

of a 'generalised effect of offending' on health. In contrast to theories which advocate for one 

main factor, such as self-control, it is a theory that suggests many impacting and interacting 

factors act together to influence the health-crime relationship. This emphasis on a multitude of 

factors confounding and impacting the relationship between health and offending reflects the 

evidence provided within this thesis, Moffitt’s Developmental Taxonomy and the increasing 

body of research in the health criminology field (Moffit, 2018; Van de Weijer et al., 2016). 

 

There is one framework which applies Ecosocial principles and a social determinant of health 

approach to criminological theorizations and empirical findings. This new approach is called 

the Biosocial perspective (Fox, 2017). Similarly to Ecosocial models, Biosocial perspectives 

concern two principles, biological influence and social environment. These are argued to be 

the processes which individually and interactively prompt or protect a person from criminality 

(Beaver, 2008; Rafter et al., 2016; Walsh, 2002a; Walsh & Beaver, 2009). Instead of assuming 

that biology is a direct driver of offending, biosocial criminology proposes that biology 

underlies a susceptibility to offending and health that may be increased or decreased based on 

various environmental variables (Belsky & Pluess, 2009; DeLisi & Vaughn, 2015; DiLalla & 

Bersted, 2015; Ishikawa & Raine, 2002; Vaughn, DeLisi, Beaver, & Wright, 2009).  

 

Furthermore, as Ecosocial and Biosocial research highlights that our explained variance 

increases when biological variables are considered in conjunction with environmental 

variables, and no single criminological theory explains the variance in offending between 

individuals, it seems likely that by combining biological findings and frameworks with 

sociologically informed criminological theories there will be an increase in the understanding 
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of the health-crime relationship (Barnes et al., 2014; DeLisi & Vaughn, 2015; Schwartz & 

Beaver, 2014; Walsh, 2002a, 2002b; Wright & Beaver, 2005; Wright & Boisvert, 2009). 

 

Therefore, empirically supported criminological theories investigating the health-crime 

relationship could be enhanced by incorporating insights from biological sciences (Walsh, 

2002; Wright & Beaver, 2005). The theories discussed in the section above, for example, could 

benefit by being linked to their underlying biological substrates: self-control in the case of 

Gottfredson and Hirschi's and responsivity to stress and strain in the case of Tremblay and Pare 

(2003) could be linked to biological factors. For instance, self-control forms part of the 

executive function constellation, located in the frontal cortex. Differential susceptibility to 

stress and negative life events has been investigated extensively through animal models, 

physiologically focused experimental designs, and brain imaging (Wright & Boisvert, 2009). 

As biology, environmental factors, and behaviour are interconnected (Burt & Simons, 2014), 

it is important to consider each disciplinary perspective in theories and studies of offending 

and health. Excluding just one of these perspectives minimizes the likelihood of disentangling 

the complex health-crime relationship. Indeed, their integration would lead to increased scope, 

robustness, and validity compared with research utilising a singular theory from a particular 

disciplinary approach. It is only by accounting for both biological factors and social context 

that offending and health can most accurately be investigated and interpreted (Rutter, 2006). 

 

With this in mind, and despite the need for, and existence of, interventions to address the 

negative repercussions of offending on the health (Akers & Lanier, 2009; Akers, Potter, & Hill, 

2013), it is argued that in light of the results of this thesis, current evidence and theorizations, 

it is premature to recommend interventions on matters that have yet to be clarified in terms of 

their exact causation and interaction (Vaughn et al., 2020b). 

 

Conclusion 

In summary, from the work with this thesis, it is argued that there is an associative relationship 

between community level offenders, physical health, and premature mortality. Within the 

CSDD community sample, offenders had worse physical health when they offended for a 

greater duration, and in addition greater numbers of antisocial personality characteristics were 

significantly associated with the likelihood of poor physical health and repercussions such as 

being hospitalized. This thesis contributed to this ongoing debate by also producing, for the 

first time, two meta-analyses investigating the relation between poor health and community 
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offenders longitudinally, controlling for mental illness, drug use, alcohol use, violent samples 

and time at risk. These kinds of detailed analyses on the mortality of offenders have never been 

carried out before. Premature mortality, especially via suicide, is significantly more likely in 

offenders than in non-offender comparisons even in the absence of drug use and recorded 

mental illness.  

 

From the extended literature review of prior criminological and social epidemiological work, 

there is likely to be a bidirectional relationship informed by a wide range of ‘confounding’ 

variables between offending and health, which needs to be further explored. Here, viewed 

within the context of criminological theories, Ecosocial theory and a Biosocial framework, 

possible evidence was provided for offending being a risk factor in itself, impacting health in 

a similar way to drug abuse or other key risk factors discussed earlier for poor physical health. 

 

Intriguingly, the studies within this thesis highlight that the level of data analysis may make a 

significant difference to the direct empirical outcomes of analyses, but also to subsequent 

theorizations. Comparing the meta-analytic findings with work utilising the CSDD and other 

longitudinal studies, which shows that age and time at risk (often conceptualised as the 

longevity of criminal career in the form of life-course-persistent offenders) are significant 

factors, it seems that these relationships might be less significant when investigated at meta-

analytic and population levels.  

 

Although this research did not produce meta-analyses for criminal career trajectories 

specifically in relation to health and mortality, the studies within this thesis point to a different 

relationship between health and offending over the life course, as compared to the prolificity 

of offending over time. As the studies produced in this thesis were the first to investigate the 

health and offending relationship in the absence of mental health at a global level, with non-

offender community and population comparisons, further work is needed to investigate the 

limitations of our findings. A detailed discussion of the limitations of the studies within this 

thesis and future directions that research may take to further inform our understanding of the 

health-crime relationship was also provided. Based on the recommendations made in Chapter 

5, this work should produce further robust evidence and enter into evidence-based debates and 

critiques of the theoretical arguments and frameworks put forward in this thesis.  
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Community offenders form a vulnerable group who require targeted intervention to reduce 

their incidence of poor physical health, mortality and suicide across the lifespan. Yet, until 

there is further understanding of the health-crime relationship, the nature of these interventions 

remains difficult to specify. It seems likely, however, that the antisocial lifestyles that offenders 

lead, when out of secure environments, pose a significant risk to health and should therefore 

be viewed as a future public health challenge. The findings and review of literature on 

bidirectionality in this thesis suggests that strategies to reduce crime can potentially improve 

aspects of health (Stogner et al., 2014) and, on the other hand, improvements to health may 

have the additional benefit of reducing criminal behaviour (Jackson & Vaughn, 2018). 

 

A shared responsibility lies with the research community, prison, probation, health and social 

services to develop more collaborative, interdisciplinary approaches and methodologies for the 

high-risk group that is community offenders. Although criminal justice populations and public 

health systems have become increasingly intertwined (Bond & Gittell, 2010; Schroeder et al., 

2011; Stogner & Gibson, 2010; Vandecar-Burdin & Payne, 2010; Vaughn, 2011), the public 

health and social epidemiological literature highlights possible theories, variables and 

methodologies that need to be further utilised within criminological enquiry to better 

theoretically and empirically explain the relationships and directionality of health and crime.  

 

There is a real opportunity to enhance criminological inquiry at this juncture by employing 

interdisciplinary methodologies, further establishing the field of Epidemiological Criminology 

that David Farrington described as early 1995 (Farrington, 1995). Once community offenders 

receive parity of attention with other offending sub-groups, then practitioners and policymakers 

will be more capable of implementing policies and evidence-based interventions which will 

serve to reduce the elevated physical health burden amongst this vulnerable group. 
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Appendix A 

 
Table 1. Prevalence of Drug and Alcohol Abuse, Dependency and Treatment up to Age 48 

Drug / Alcohol Abuse  NO LO AL LCP 

Alcohol Abuse  17 (10.1%) 8 (27.5%) 15 (25.4%) 19 (44.2%) 

 
Amphetamine Abuse 3 (1.8%) 1 (3.4%) 3 (5.1%) 6 (14.0%) 

 

Cannabis Abuse 7 (4.2%) 1 (3.4%) 3 (5.1%) 5 (11.6%) 

 

Cocaine Abuse 1 (0.6%) 1 (3.4%) 0 (0.0%) 9 (20.9%) 
 

Hallucinogen Abuse 1 (0.6%) 0 (0.0%) 2 (3.4%) 7 (16.3%) 

 

Opioid Abuse 1 (0.6%) 1 (3.4%) 0 (0.0%) 2 (4.6%) 

 
Amphetamine Dependence 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 

 

Cannabis Dependence 2 (1.2%) 0 (0.0%) 2 (3.4%) 1 (2.3%) 

 

Cocaine Dependence 0 (0.0%) 0 (0.0%) 0 (0.0%) 4 (9.3%) 
 

Hallucinogen Dependence 0 (0.0%) 0 (0.0%) 1 (1.7%) 0 (0.0%) 

 

Opioid Dependence 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 

 
Sedative Dependence 1 (0.6%) 0 (0.0%) 0 (0.0%) 3 (7.0%) 

 

Treatment for Alcohol Abuse 1 (0.6%) 2 (6.9%) 3 (5.1%) 8 (18.6%) 

 

Treatment for Drug Abuse 1 (0.6%) 
 

0 (0.0%) 1 (1.7%) 4 (9.3%) 

Note. Gross numbers and prevalence calculated from the 300 individuals who had full data for all self-report variables.  
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Table 2. Odds Ratios of Drug and Alcohol Abuse, Dependency and Treatment up to Age 48 

Drug / Alcohol Abuse  LO AL LCP 

Alcohol Abuse  2.72  

(2.13-3.48) 

 

2.51  

(1.97-3.22) 

4.38  

(3.47-5.53)  

Amphetamine Abuse 1.89 

(1.06-3.37) 
 

2.83 

(1.64-4.88) 

0.78 

(0.38-1.52) 

Cannabis Abuse 0.81 

(0.51-1.28) 

 

1.21 

(0.80-1.84) 

2.76 

(1.92-3.97) 

Cocaine Abuse 5.67 
(2.37-13.56) 

 

0.08 
(0.00-1.37) 

34.83 
(15.40-8.96) 

Hallucinogen Abuse 0.08 

(0.00-1.37) 

 

5.67 

(2.37-13.56) 

27.17 

(11.97-61.65) 

Opioid Abuse 5.67 

(2.37-13.56) 

 

0.08 

(0.00-1.37) 

7.67 

(3.26-18.03) 

Amphetamine Dependence 1.00 

(0.02-50.45) 
 

1.00 

(0.02-50.45) 

2.30 

(0.18-22.09) 

Cannabis Dependence 0.04 

(0.00-0.68) 

 

2.83 

(1.46-5.50) 

1.92 

(0.95-3.87) 

Cocaine Dependence 1.00 
(0.02-50.45) 

 

1.00 
(0.02-50.45) 

9.30 
(1.14-71.17) 

Hallucinogen Dependence 1.00 

(0.02-50.45) 

 

1.70 

(0.18-22.09) 

1.00 

(0.02-50.45) 

Opioid Dependence 1.00 

(0.02-50.45) 

 

1.00 

(0.02-50.45) 

2.30 

(0.18-22.09) 

Sedative Dependence 0.08 

(0.00-1.37) 
 

0.08 

(0.00-1.37) 

11.67 

(5.04-26.98) 

Treatment for Alcohol Abuse 11.50 

(4.97-26.61) 

 

8.50 

(3.63-19.90) 

31.00 

(13.69-0.22) 

Treatment for Drug Abuse 0.08 
(0.00-1.37) 

 

2.83 
(1.11-2.16) 

15.50 
(6.76-35.55) 

Note. Odds Ratios are based upon the Table II’s prevalence calculated from the 300 individuals who had full data for all self-report 

variables.  
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Appendix B 

 
Table 1. Logistic Regression Analysis Predicting GP Reported G2 Offender Health  

Risk Factor Physical Illness Ever Hospitalised Surgical Admission 

 LRCS Change p OR p LRCS Change p OR p LRCS Change p OR p 

G1 Female Convicted Before Age 

32 

    5.091 .024 .175  

(.042-.729) 

.017 3.966 .047 .224  

(.056-.904) 

.036 

Large Family Size     3.938 .047 .288  

(.084-.993) 

.049     

High Dishonesty 4.743 .029 2.900  
(1.071-7.852) 

 

.036         

N = 100. 
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Table 1 (cont.) Logistic Regression Analysis Predicting GP Reported G2 Offender Health 
Risk Factor Drug Use Alcohol Use Violent Involvement in Incidents Self-Harm Disabling Medical Condition 

 LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p 

High Daring         5.264 .022 3.400 

(1.156-
10.000) 

.026         

Disrupted 

Family 

4.324 .038 5.431 

(.994-

29.663) 

.050 4.074 .044 2.678 

(1.029-

6.970_ 

.044 6.657 .010 3.963 

(1.368-

11.479) 

.011     5.754 .016 3.092 

(1.224-

7.811) 

.017 

Low Family 

Income 

    3.733 .050 2.670 
(.997-

7.151) 

.050     6.408 .011 12.348 
(1.313-

116.126) 

.028 5.975 .015 3.314 
(1.272-

8.634) 

.014 

Large 

Family Size 

            5.092 .024 9.429 

(1.008-

88.163) 

.049     

Poor 

Supervision  

        6.160 .013 4.444 

(1.363-

14.497) 

.013         

Poor 

Housing 

        6.399 .011 4.162 

(1.261-
13.738) 

.019         

High 

Dishonesty 

    4.944 .026 3.171 

(1.145-

8.781) 

 

.026         4.111 .043 2.824 

(1.036-

7.692) 

.042 

N = 100. 
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Table 2. Logistic Regression Analysis Predicting GP Reported G2 Non-Offender Health  
Risk Factor Alcohol Use Violent Involvement in Incidents Self-Harm 

 LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p 

Low Nonverbal IQ         4.818 .028 8.132  

(1.272-51.970) 

.027 

Poor Supervision 8.237 .004 8.167  

(2.061-32.362) 

.003 4.007 .045 3.353 (1.076-10.443) .037     

Large Family Size 9.833 .002 7.219  

(2.149-24.246) 

.001     9.676 .002 21.895  

(2.319-206.738) 

.007 

Low SES 5.486 .019 4.904  
(1.394-17.247) 

.013         

High Daring  6.269 .012 4.616  

(1.415-15.059) 

.011         

G1 Young Mother         6.079 .014 11.375  

(1.226-105.577) 

.032 

Poor Supervision         7.971 .005 21.857  

(2.124-224.892) 

.010 

Low Family Income         4.859 .027 8.211  

(1.285-52.469) 

.026 

High Dishonesty         5.897 .015 13.737  
(1.354-139.357) 

 

.027 

N = 128. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



250 

Table 3. Logistic Regression Analysis Predicting GP Reported G2 LCP Health  
Risk Factor Physical Illness Alcohol Use Disabling Medical Condition 

 LRCS Change p OR p LRCS Change p OR p LRCS Change p OR p 

Low Attainment     4.199 .040 6.000  

(1.003-35.908) 

.050 4.199 .040 6.000  

(1.003-35.098) 

.050 

G1 Uninvolved Father 6.904 .009 .024  
(.048-.665) 

 

.024         

N = 27. 
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Table 4. Logistic Regression Analysis Predicting GP Reported G2 LO Health  
Risk Factor Alcohol Use Violent Involvement 

in Incidents 

 LRCS Change p OR p LRCS Change p OR p 

High Daring     5.585 .018 17.000  

(1.295-223.136) 

.031 

Disrupted Family     7.062 .008 27.000  

(1.826-399.235) 

.016 

High Dishonesty 6.239 .012 22.500  

(1.510-335.338) 

 

.024 6.239 .012 22.500  

(1.510-335.338) 

.024 

N = 24. 
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Table 5. Logistic Regression Analysis Predicting GP Reported G2 AL Health  
Risk Factor Physical Illness Ever Hospitalised Surgical Admission Alcohol Usage 

 LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p LRCS 

Change 

p OR p 

Low Nonverbal IQ 5.254 .022 4.286  

(1.150-
15.974) 

.030         7.034 .008 8.167 (1.476-

45.189) 

.016 

G1 Female Convicted 

Before Age 32 

    5.728 .017 .085 (.011-

.642) 

.017 5.728 .017 .085 (.011-

.642) 

.017     

Large Family Size     4.890 .027 .169 (.034-

.845) 

.030 4.890 .027 .169 (.034-

.845) 

.030     

Poor Supervision             3.778 .050 4.531 (.981-

20.929) 

.050 

High Dishonesty 5.095 .024 5.714 (1.066-

30.633) 

 

.042             

N = 49. 
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Table 5 (cont.) Logistic Regression Analysis Predicting GP Reported G2 AL Health  
Risk Factor Violent Involvement 

in Incidents 

Disabling Medical Condition 

 LRCS Change p OR p LRCS Change p OR p 

G1 Young Father     4.488 .034 6.286  

(1.143-34.570) 

.035 

Poor Supervision 9.473 .002 13.286  

(2.200-80.233) 

.005     

High Dishonesty     3.784 .050 4.643  

(.978-22.035) 

 

.050 

N = 49. 
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