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1. Introduction
This paper focuses on the risk of early death and dying of natural and unnatural (external) causes among 
former juvenile delinquents in Estonia. We examine fi rst the question of to what extent former juvenile 
delinquents have a greater risk of dying earlier and dying of different causes than the general population 
in Estonia do. Secondly, the paper looks at the differences in mortality rates and causes of death between 
persistent and desisting offenders. Thirdly, we compare mortality rates for cohort members and causes of 
death among Estonian and non-Estonian delinquents.

2. Delinquency and mortality
It is a well-established empirical fact that delinquent individuals have higher death rates than do non-
delinquent individuals. In a longitudinal study of juvenile delinquency and adult crime up to age 32, the 
Gluecks found that the death rate for delinquents was twice that of matched non-delinquent individuals.*2 
Laub and Vaillant used the Gluecks’ original data and followed almost 500 delinquent and 500 matched 
non-delinquent comparison males until age 65. According to their fi ndings, delinquent subjects were more 
than twice as likely to die (51%) as the 196 boys with no unoffi cial delinquency (23%) from natural or 
unnatural causes.*3 In a 30-year follow-up, Robins and O’Neal found a mortality rate for problem children 
with conduct disorder by age 40 that was twice as high as that of control-group members.*4 Other longitudi-
nal and follow-up studies that have followed delinquent boys into adulthood have observed similar trends. 

1 The research was supported by Estonian Science Foundation Grant 8074.
2 S. Glueck, E. Glueck. Delinquents and Nondelinquents in Perspective. Cambridge, MA: Harvard University Press 1968.
3 J.H. Laub, E. Vaillant. Delinquency and mortality: A 50-year follow-up study of 1,000 delinquent and nondelinquent boys. – 

American Journal of Psychiatry 2000 (157), pp. 96–102.
4 L.N. Robins, P. O’Neal. Mortality, mobility, and crime: Problem children thirty years later. – American Sociological Review 

1958 (23), pp. 162–171.
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Rydelius, in following 832 Swedish boys, inmates of probationary schools, noted a death rate by age 40 
that was four times higher than statistically expected.*5 In a study of an unselected birth cohort of 12,058 
children born live in Northern Finland in 1966, Räsänen and colleagues found that by their 27th birthday 
the mortality rate of men with combined personality disorders and criminality was more that three times 
higher than the average for the age cohort.*6

Lattimore and colleagues examined the risk of death among young male serious offenders who were 
paroled from the California Youth Authority and followed for 11 years. Among 1,998 subjects, they found, 
109 (5.5%) had died, for twice the expected rate.*7 Nieuwbeerta and Piquero found in their study that in the 
subsequent 25-year period in the Netherlands, convicted criminals run about 1.8 times as much risk of dying 
as the average citizen. The risk of dying of natural causes was 1.6 times as high, and the change of dying of 
unnatural causes was 2.5 times as high.*8 Another seven-year follow-up study, of 118 formerly incarcerated 
delinquents, revealed an extremely high mortality rate for the sample. Seven individuals (5.9%) among 
those studied died before their 25th birthday, putting them at 58 times the national average for individuals 
in their age group.*9 A study by Teplin et al. revealed the overall mortality rate among delinquents to be 
more than four times the general-population rate.*10

Criminological theories and developmental or life-course theories anticipate a difference between life 
trajectories among offenders (desisting, persistent, etc.). Following these theories, one can hypothesise that 
serious offenders have a greater risk of premature and unnatural death when compared to non-offenders 
or sporadic offenders. However, as Nieuwbeerta and Piquero*11 note, surprisingly few studies have con-
centrated on exploration of the relationships among criminal careers, mortality rates, and causes of death. 
There are two very popular general perspectives that offer explanations as to why delinquent individuals 
might have a higher death rate. According to the fi rst perspective, criminals die earlier and experience more 
premature deaths as a direct consequence of their delinquency and way of life. The same individual trait—
a low level of self-control—accounts for the relationship of antisocial behaviour with premature death.*12 
Gottfredson and Hirschi have argued that human behaviour is consistent across various situations. Individ-
uals with low self-control have a high probability of succumbing to the temptations of short-term pleasures 
with little regard for the long-term negative consequences.

Indeed, it is relatively well known that, among other things, offenders engage in more risky sexual 
behaviour, are more often victims of violent crime, and are more involved in accidents of various types than 
non-offenders.*13 Standing out with a special role in the elevated mortality among delinquents is substance 
abuse. Offenders tend to die earlier because they engage more often in excessive alcohol and drug use, 
which increase the risk of premature death. Excessive drinking has a number of harmful effects. It increases 
the risk of cancer of the liver, stroke, cerebral infarcts, and damage to the coronary arteries.*14 Research 

5 P.A. Rydelius. The development of antisocial behaviour and sudden violent death. – Acta Psychiatrica Scandinavica 1988 
(78), pp. 398–403.

6 P. Räsänen, J. Tihonen, M. Isohanni, J. Moring, M. Koiranen. Juvenile mortality, mental disturbances and criminality: 
A prospective study of the Northern Finland 1966 birth cohort. – Acta Psychiatrica Scandinavica 1998 (97), pp. 5–9.

7 P.K. Lattimore, R.L. Linster, J.M. MacDonald. Risk of death among serious young offenders. – Journal of Research in Crime 
and Delinquency 1997 (34)/2, pp. 187–209.

8 P. Nieuwbeerta, A.R. Piquero. Mortality rates and causes of death of convicted Dutch criminals 25 years later. – Journal of 
Research in Crime and Delinquency 2008 (45)/3, pp. 256–286.

9 C.A. Yeager, D.O. Lewis. Mortality in a group of formerly incarcerated juvenile delinquents. – American Journal of Psychiatry 
1990 (147), pp. 612–614.

10 L.A. Teplin, G.M. McClelland, K.M. Abram, D. Mileusnic. Early violent death among delinquent youth: A prospective longi-
tudinal study. – Pediatrics 2005 (115), pp. 1586–1593.

11 Nieuwbeerta, Piqueiro (see Note 8), p. 256.
12 M. Gottfredson, T. Hirschi. General Theory of Crime. Stanford, CA: Stanford University Press 1990; T. Hirschi, M. Gottfredson 

(eds). The Generality of Deviance. New Brunswick, NJ: Transaction Publishers 1994.
13 D.P. Farrington. Crime and physical health: Illnesses, injures, accidents, and offending in the Cambridge Study. – Crimi-

nal Behaviour and Mental Health 1995/5, pp. 221–255; D. Farrington. Developmental and life-course criminology: Key 
theoretical and empirical issues—the 2002 Sutherland Award Address. – Criminology 2003 (41), pp. 221–255; M. Junger, 
M. Dekovic. Crime as risk-taking: Co-occurrence of delinquent behavior, health endangering behaviors, and problem behav-
iors. – M.R. Gottfredson, C. Britt (eds). Advances in Criminological Theory. New Brunswick, NJ: Transaction Publishers 
2003, pp. 213–248.

14 E.L. Abel, P. Zeidenberg. Age, alcohol and violent death: A postmortem study. – Journal for the Study of Alcoholism 1985 
(46), pp. 228–231; S.P. Andreasson, P. Allebeck, A. Romelsjo. Alcohol and mortality among young men: Longitudinal study 
of Swedish conscripts. – British Medical Journal 1988 (296), pp. 1021–1025.
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has found that offenders are more frequently involved in traffi c accidents.*15 Studies have also found that 
involvement in crime was associated with more than double the likelihood of involvement in risky behav-
iour in traffi c.*16 One of the strongest correlates of crime is the linkage between offending and victimisation, 
as offenders themselves are at a high risk of being victimised.*17 Lattimore and colleagues found in their 
study that 47% of premature deaths of paroled offenders were a result of homicide.*18 In the prospective 
study of the Northern Finland 1966 birth cohort, it was found that, for those individuals who had died by 
age 27, all deaths were of external causes and 95.5% of deaths were homicides or legal interventions.*19 
There is evidence of a link between adolescent and youth suicides and delinquency.*20

Summarising the research on mortality rates and causes of death, one can conclude that offenders are 
more likely to die in their early years and are more likely to die from unnatural causes (i.e., accident, homi-
cide, or suicide) and natural causes (i.e., diseases). The lower self-control rate is related to a higher prob-
ability of delinquency and high-risk behaviour that, in turn, can lead to premature death. Accordingly, the 
mortality rates of serious offenders should be higher than those among sporadic delinquents or non-delin-
quents for both unnatural and natural causes. From these fi ndings, we can hypothesise that involvement 
in criminality can predict risk of death; e.g., the longer and more serious the criminal involvement is, the 
higher is the risk of premature death.

The second perspective is based more on the fact that low socio-economic status and general depri-
vation lead individuals to poor education and low job status, which, in turn, lead to (chronic) illness and 
premature mortality.*21 Lack of self-care due to a dysfunctional upbringing, parental neglect, and social 
deprivation can result in increased and early mortality. Adolescents from dysfunctional families often have 
problems at school, are truant, and consume drugs or alcohol. Delinquency in such cases is a result of socio-
economic deprivation. Offenders of this sort, who actually need social support, became subjects of social 
control and are sent to special institutions for juveniles.

The last perspective has received less attention and empirical support in the international literature. 
However, it seems to be important to discuss in the context of the large-scale socio-economic changes that 
Estonia has experienced over the last 20 years. The challenges of transition were especially great for the 
non-Estonian population. The study examining ethnic differences in mortality rates in Estonia has shown 
that in 1989–2000, ethnic differences in life expectancy increased from 0.4 years to 6.1 years among men 
and from 0.6 to 3.5 years among women. In 2000, Russians had higher mortality than Estonians in all 
age groups and for almost all causes of death selected for study. The authors conclude that political and 
economic upheaval, increasing poverty, and alcohol consumption can be considered the main underlying 
causes of the widening ethnic mortality gap.*22 Taking this into account, our next hypothesis is that we can 
expect higher mortality rates for non-Estonian delinquents as compared to Estonians in our sample.

15 M. Junger. Accidents. – T. Hirschi, M. Gottfredson (eds). The Generality of Deviance. New Brunswick, NJ: Transaction Pub-
lishers 1994, pp. 81–112; M. Junger, G.-J. Terlouw, P.G.M. van der Heijden. Crime, accidents and social control. – Criminal 
Behaviour and Mental Health 1995 (5), pp. 386–410; M. Junger, R. West, R. Timman. Crime and risky behavior in traffi c: 
An example of cross-situational consistency. – Journal of Research in Crime and Delinquency 2001 (38), pp. 439–459.

16 M. Junger et al. Crime and risky behavior in traffi c: An example of cross-situational consistency (see Note 15), p. 448.
17 J.L. Lauritsen, R.L. Sampson, J.H. Laub. The link between offending and victimization among adolescents. – Criminology 1991 

(29)/2, pp. 265–292; K. Witterbrood, P. Nieuwbeerta. Criminal victimization during one’s life course: The effect of previous 
victimization and patterns of routine activities. – Journal of Research in Crime and Delinquency 2000 (37), pp. 91–112.

18 Lattimore et al. (see Note 7).
19 Räsänen et al. (see Note 6).
20 R.B. Cairns, B.D. Cairns. Lifelines and Risks: Pathways of Youth of Our Time. Cambridge, UK: Cambridge University Press 

1994.
21 M.G. Marmot, G.D. Smith, S. Stansfeld, C. Patel, F. North, I. Head, I. White, E. Brunner, A. Feeney. Health inequalities among 

British civil servants: The Whitehall II study. – Lancet 1991 (337), pp. 1387–1393; J.M. Guralnik, K.C. Land, D. Blazer, G.G. 
Fillenbaum, L.G. Branch. Educational status and active life expectancy among older blacks and whites. – New England Jour-
nal of Medicine 1993 (329), pp. 110–116; G. Pappas, S. Queen, W. Hadden, G. Fisher. The increasing disparity in mortality 
between socioeconomic groups in the United States. – New England Journal of Medicine 1993 (329), pp. 103–109.

22 M. Leinsalu, D. Vagerö, A. Kunst. Increasing ethnic differences in mortality in Estonia after the collapse of the Soviet Union. – 
Journal of Epidemiology and Community Health 2004 (58), pp. 583–589.
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3. Method
The Estonian Longitudinal Study of Criminal Careers (ELSCC) commenced in 1983. The initial sample of 
317 delinquents aged 14–17 constituted the total population (the cohort) of male inmates at two special 
institutions for juveniles in Estonia. In the fi rst wave of the study, all respondents were interviewed and 
data from personal fi les characterising their family background, path of education, and deviant behaviour 
were gathered and analysed. Three later waves (in 1990, 1995, and 1999) of the study were conducted with-
out direct contact with respondents. Offi cial data from criminal registers, the census bureau, and mortality 
statistics were collected.*23
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Figure 1. Five waves of data collection—age and number of individuals remaining in the sample.

The fi fth wave of the ELSCC work started in 2009; the main aim was to develop a comprehensive picture of 
persistence of and desisting from criminal activity in middle age. An updated enquiry was dispatched to the 
Census Registry for all individuals in the sample. The data were obtained in April 2010, with the following 
information: whether or not the person was featured in the database, status (alive/dead), date of death, 
country of residence, and residential address (in cases of a foreign country, the state and date of departure). 
In all, there were 245 individuals in the sample in 2009, 229 individuals were still alive and living in Esto-
nia, 48 had died, and there was no information about 24 individuals in the registers. The data on crimes and 
convictions over the past 10 years were obtained from penitentiary and criminal registers.

From the Estonian Causes of Death Registry, information was obtained for the date of death and the 
cause of death of the individual, following the International Classifi cation of Causes of Death (ICD-10). 
Cause-of-death data were unavailable for three people; in all of these cases, the person had died abroad.

For evaluation of the mortality of sampled individuals, statistical analysis of data was conducted by the 
Department of Epidemiology and Biostatistics at the Estonian National Institute for Health Development. 
The cohort was linked with the Estonian Causes of Death Registry for gaining of information on date and 
cause of death in 1985–2009. Each member of the cohort contributed person-years from 1 January 1985 
until the date of death, the date of emigration, or 31 December 2009, whichever was earliest. Then we cal-
culated the standardised mortality ratio (SMR) and its 95% confi dence interval (CI) for all causes of death, 
with external causes of death examined separately.*24

The SMR compares the mortality experience of the cohort with that of the general male population of 
Estonia. The SMR is the ratio of deaths observed to deaths expected. The number of deaths observed and 

23 See J. Saar. Õigusvastane alaealisena ja kriminaalsed karjäärid (Eesti 1985–1999 longituuduurimise andmetel) (Delinquent 
Conduct in the Minority Age and the Subsequent Criminal Careers (as based on longitudinal research 1985−1999, Estonia)). 
Dissertationes Iuridicae Universitatis Tartuensis 9. Tartu, Estonia: Taru Ülikooli Kirjastus 2003 (in Estonian).

24 D. Taeger, Y. Sun, U. Keil, K. Straif. A stand-alone Windows applications for computing exact person-years, standardized 
mortality ratios and confi dence intervals in epidemiological studies. – Epidemiology 2000 (11), pp. 607–608; L. Gordis. 
Epidemiology, 4th ed. Philadelphia: Saunders 2004.
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person-years in the cohort were calculated, by fi ve-year age groups, separately for fi ve calendar periods 
(1985–1989, 1990–1994, 1995–1999, 2000–2004, 2005–2009). The expected number of deaths was cal-
culated by multiplying the number of person-years for the cohort by the appropriate mortality rate for the 
general male population on the basis of calendar periods and age groups.

An important question would be to what extent some groups of former juvenile delinquents with dis-
tinct offending trajectories (for example, persistent v. desisting offenders) run greater or smaller risks of 
dying of various causes.

Individuals in the sample are compared across two groups differentiated on the basis of offending tra-
jectories up to 30 years of age. The fi rst group is composed of individuals for whom a special institution 
remained the only punishment recourse. This group comprised 104 individuals (33.1%), who are called 
sporadic offenders below. The second group consists of individuals who were punished for committing 
offences at least twice. This group of 210 individuals (66.9%) in the further analysis is called ‘persisters’.*25

Of all delinquents in the initial cohort, 60.5% were Estonians (n = 191) and 39.5% of other nationali-
ties (n = 126). Among the non-Estonians, the main group were Russians (n = 110) and 16 individuals were 
of other nationality (Ukrainians, Finns, Belarusians, and Armenians). Because all non-Estonian nationals 
were Russian-speakers, they were analysed as one group distinct from Estonians.

4. Results and discussion
The majority of causes of death (nearly 70%) was attributed to external circumstances, predominantly of 
a violent nature. Ranking fi rst were homicide and suicide, accounting for, respectively, 17% and 13% of all 
cases. Alcohol poisoning and death in traffi c accidents were each represented by three cases. Of all deaths 
from disease (non-violent deaths—nearly 30%), the absolute majority were accounted for by diseases 
related to way of life (cirrhosis of the liver, heart failure, tuberculosis, and epilepsy). The non-violent deaths 
too were often related to an unhealthy way of life and alcohol abuse. 

Table 1: Causes of observed deaths in the former-juvenile-delinquent cohort in Estonia, 1985–2009

Cause of death
International 

Classifi cation of Diseases 
(version 10 codes

No. of 
cases Percentage

Diseases of the circulatory system I21, I42, D50 3 6.2

Diseases of the respiratory system A15, A16, A19 3 6.2

Diseases of the digestive system K70 3 6.2

Other non-violent causes G40, W13, W78, W79 4 8.3

All natural causes 13 27.1

Assault or homicide X93, X99, Y04 8 16.7

Self-injury or suicide X60, X70, X78 6 12.5

Accidental poisoning by alcohol X42, X45 3 6.2

Traffi c accident V03, V09 3 6.2

Undetermined and other external causes R99, X31, X59, Y35 12 20.8

All external, unnatural causes 32 66.7

Unknown causes 3 6.2

All causes 48 100.0

25 Three individuals were excluded from categorisation because of insuffi ciency of personal data.
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During follow-up of 6,889 person-years, there were 40 persons who had left the country or who were lost 
for follow-up purposes. By 31 December 2009, 229 people in the sample were alive. We observed 48 deaths 
in the cohort while the expected number was 22.5. Therefore, the SMR was 2.13 (95% CI: 1.57–2.83) for 
all causes of death, showing that mortality in the cohort was signifi cantly higher than that of the general 
male population of Estonia. Also, the members of the cohort had a 109% greater signifi cant risk of death 
of external causes (32 deaths observed, 15.4 expected; SMR =2.09, 95% CI: 1.42–2.96) than the reference 
population did.
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Figure 2. Survival rates for the two trajectory groups.

Looking at survival rates for sporadic offenders and persisters, we can see a somewhat higher survival rate 
for persisters and a lower one for sporadic offenders. By 2010, approximately 82% of sporadic offenders 
were still alive, while the equivalent fi gure for persisters was 87%. The difference between the groups is not 
statistically signifi cant. Thus, the results have not confi rmed the hypothesis of a higher survival rate among 
sporadic offenders. Furthermore, as the graph shows, they tend to have a lower survival rate than persisters 
do. There were more suicides committed and a higher percentage of death of natural causes among sporadic 
offenders. In general, persisters have had a higher risk of death from unnatural and external causes when 
compared to sporadic offenders.

Table 2: Risk of death due to various causes for the two trajectory groups

Cause of death
Risk of dying

Sporadic Persistent
n % N %

Natural causes of death 4 21.1 5 17.2

Unnatural causes of death 11 57.9 18 62.0

 – murder and assault 3 15.8 5 17.2

 – suicide 3 15.8 3 10.3

 – other unnatural external causes 5 26.3 10 34.5

Unknown causes 4 21.1 6 20.7

Total deaths 19 100 29 100



Jüri Saar, Anna Markina

Mortality Rate and Causes of Death of Delinquent Individuals: Data from the Estonian Longitudinal Study of Criminal Careers

185JURIDICA INTERNATIONAL XIX/2012

50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

1985 1990 1995 1999 2010

Pe
rc

en
t 

st
ill

 a
liv

e

Estonians (N=192)

Other nationalities (N=122) 

Figure 3. Survival rates among Estonian and non-Estonian delinquents. 

The comparison between Estonians and non-Estonians indicated statistically signifi cant differences 
(p < 0.05) between survival rates for the years 1995, 1999, and 2010. While 88% of Estonian delinquents in 
the cohort were still alive in 2010, the survival rate for the non-Estonian population was 78%. This result 
supports the hypothesis of a higher mortality rate for non-Estonian delinquents. The risk of death of natural 
causes was higher for Estonians, while non-Estonians had a greater risk of death from external and unnatu-
ral causes. Estonians had a somewhat higher rate of death through murder and assault and by suicide. Non-
Estonians had a higher risk of death from other external causes. This category includes, among others, such 
causes of death as alcohol poisoning and freezing to death.

Table 3: Risk of death of various causes for Estonian and non-Estonian delinquents

Risk of dying
Cause of death Estonians Non-Estonians

N % n %
Natural causes of death 5 22.7 4 15.4

Unnatural causes of death 12 54.5 17 65.4

 – murder and assault 4 18.2 4 15.4

 – suicide 3 13.6 3 11.5

 – other unnatural external causes 5 22.7 10 38.5

Unknown causes 5 22.7 5 19.2

Total deaths 22 100 26 100

There are different and in some ways controversial positions with regard to the connection of morbidity 
and mortality of criminals. The way of life constituted by having a criminal career seems in general not 
to be good for an individual’s health. On the one hand, an active criminal career is predictive of a higher 
mortality and morbidity rate in comparison to the non-delinquent population. However, if one examines 
causes of death in more detail, different circumstances related to mortality emerge. For example, favourable 
effects on inmates’ health of serving the term in custody have sometimes been found. In prison, everybody 
is subject to a healthy daily routine and constant medical observation. This results in a better standard of 
physical health among inmates than with individuals of the same social status in the population at large. 
Incarceration may actually serve as a protective factor, as a shield for offenders, precluding an early natural 
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death. Furthermore, research in the USA and France has found that rates of mortality from natural causes 
are lower for prisoners than in the general population.*26 

The setting of standards for prison conditions is characteristic of Western democratic societies. The sit-
uation of Estonian prisons relative to that in those Western countries continues to be fundamentally differ-
ent. Prison inmates in Estonia still have very high HIV and TBC rates. The analysis of causes of death (espe-
cially for the time until the mid-1990s) for individuals in the cohort of this study also characterises prison as 
an unfavourable environment. These data show that observed homicides (three cases) and suicides (three 
cases) among individuals in the sample population have been committed in substantial numbers in prisons.

Prison has a dual mortality-risk-reducing effect: in addition to a more organised and healthy lifestyle, 
a normally functioning prison protects inmates from violence. It was seen in Estonian data too that the 
health care that a delinquent receives in prison is better than that outside its walls. In Estonia, there is one 
more specifi c circumstance related to prisons. As prisons are considerably improved to meet European 
standards, there is a growing gap between living conditions and services available in prison, on one hand, 
and offenders’ usual living conditions, in favour of prisons. In Estonia, prisons became a substitute for 
social-welfare institutions. This thesis is supported by the differences in mortality rates between Estonian 
and non-Estonian delinquents. The mortality risks for non-Estonians probably accumulate, with this being 
refl ected in the higher mortality rates among them.

5. Conclusions
In summary, the Estonian survey data supported the premise of high mortality of criminals as compared to 
non-criminals. The indicators of mortality of former juvenile delinquents as measured by the SMR method 
are, for both general mortality and violent deaths, very high and signifi cantly exceed the corresponding 
indicator values for the general population. Similarly to the research results in other countries, the mortal-
ity rate seen among individuals in the cohort was more than twice as high as that of the general population.

The Estonian situation is noteworthy for specifi c, dramatic social-economic changes having taken place 
since the early 1990s. A signifi cant difference between mortality rates was found by nationality: non-Esto-
nian delinquents had higher mortality rates than Estonians did. These results characterise the situation in 
Estonia, where non-Estonian delinquents experience more risks and are marginalised more often than are 
Estonians.

Studies of mortality of criminals had until now been carried out exclusively in the developed Western 
countries, and in other countries diverse circumstances may emerge. The important aspect of the study 
described here lies in its social-political context. The results presented here lead to analysis of some aspects 
of criminal careers in a rapidly changing environment of transition from authoritarian regime to democracy 
and market economy.

26 S. Fazel, R. Benning. Natural deaths in male prisoners: A 20-year mortality study. – European Journal of Public Health 2006 
(16)/4, pp. 441–444.


