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Abstract
Psychiatric inpatient population within the correctional system is different from psychiatric inpatient facilities in the community. This study aimed to better understand 
the trends and causes of deaths among inpatients in a secure forensic psychiatric centre. Data collected on all deaths during a ten-year period revealed that there were 
18 natural deaths (Crude Mortality Rate (CMR) of 9.6 per 1000 per year) and one death due to suicide (CMR = 0.6 per 1000 per year) constituting an overall CMR 
of 10.2 per 1000 per year. Among the 19 deaths during the study period, 18 (94.7%) were pre-mature (< 75 years of age). The average potential years of life lost was 
22.3 years (SD = 10.8, n = 18, 95% CI = 16.9 – 27.6). Respiratory diseases (44.4%, n = 8) were a leading cause of natural deaths followed by gastrointestinal diseases 
(38.9%, n = 7), cardiovascular diseases (11.1%, n = 2), and renal diseases (5.6%, n = 1). Nurses attended to the deceased patients on the day of their deaths in all cases 
and the interval in terms of the number of days a patient was seen by clinical staff prior to death was least for the nursing staff compared to other staff categories 
(Mean = 1.1, SD = 1.4, n = 19). In conclusion, most of the deaths were pre-mature, due to natural causes and death by suicide was extremely uncommon at the study 
site. Similar studies need to be conducted in other centres.
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Introduction
Forensic psychiatric inpatient population in secure settings 

is different from general inpatient psychiatric population in the 
community with respect to the prevalence of mental disorders, history 
of substance abuse and other criminogenic factors [1,2]. Inmates have 
multiple health issues due to their social, economic, environmental, 
and behavioural risk factors. Substance abuse, infectious diseases 
such as tuberculosis, sexually transmitted diseases, Human 
Immunodeficiency Virus/Acquired Immune Deficiency Syndrome, 
and mental/psychological problems are known to be prevalent in this 
population [3,4]. Increasing global prison population [5] is associated 
with increased rates of morbidity, in particular, serious mental 
disorders [6], tuberculosis [3], hepatitis and other infectious diseases 
among prisoners [7]. Many previous mortality studies in correctional 
settings often focused on suicide deaths, partly because suicide has 
been one of the most frequent and often preventable causes of death 
in incarcerated populations [8]. In contrast, other reports showed that 
natural diseases were a leading cause of death [9]. Some risk factors 
for inmate suicides identified in earlier studies were the number of 
days following incarceration [10,11], overcrowding [12], isolation [13], 
long sentences after high violent offences [14], psychiatric disorders, 
alcohol and drug abuse [15,16], and depression [16]. Deaths other than 
those due to suicide could be as a result of physical disease processes, 
homicide, accidents and misadventures. 

Persons with chronic mental illness die 25 years earlier than the 
general population and smoking is the major contributor to that 
premature mortality [17]. During recent years there have been many 
analyses of the factors associated with higher mortality rate among 
psychiatric inpatients than in the general population [18,19]. In prison 

psychiatric hospitals such factors are aggravated by antisocial behaviour 
of the inmates. Numerous studies have pointed to the high percentage 
of violent deaths in such institutions, with suicide being the principal 
cause [20]. Suicide, which is considered an unnatural event [21], has 
also been found to be 11–14 times more prevalent in prison population 
than in the general population [22]. In previous studies, increased 
mortality among psychiatric inpatients has partly been linked to the 
abuse of cocaine, which is known to increase the risk of coronary artery 
disease and myocardial infarction [23]. In Ontario correctional systems, 
cardiovascular diseases were the most frequent non-violent cause of 
death among inmates between 1990 and 1999 [24]. In another study 
conducted in New York, heart diseases were the most common cause 
of death other than suicide, followed by cerebrovascular diseases [8]. In 
Maryland state prisons, for the period of 1979–1987, circulatory system 
diseases were the most frequent cause of death. Some researchers argue 
that one of the reasons for high mortality rate for heart disease is that 
a disproportionately high number of inmates abuse substances such 
as alcohol, tobacco and predominantly cocaine [25]. Forensic mental 
health treatment centres operate with a variety of professional staff 
(Psychiatrists, psychologists, nurses, social workers and security staff, 
etc.) delivering a wide array of services [26].
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There is a lot published on suicides and other deaths among 
inmates in prisons yet not many studies were conducted on the trends 
and causes of death in secure forensic psychiatric settings, and on the 
level and quality of contacts between the professionals and the deceased 
patients during the period preceding their deaths.

The aim of this study, therefore, is to provide a better understanding 
of the trends and causes of deaths and to find out the mortality rates 
and potential years of life lost among inpatients in a secure forensic 
psychiatric setting. 

Methods
All the patients who died during the ten-year period at Regional 

Psychiatric Centre (RPC) were identified. The deceased patients 
reported in this study passed away whilst still on admission at the 
study site. The study centre, though a psychiatric facility, has standard 
medical services for the patients. The patients in need of additional 
medical services are referred to the nearby university hospital for care 
either as emergencies or for specialist medical care. The study site has 
a medical doctor on-call 24 hours for medical services in addition 
to on-call psychiatrist. The Regional Psychiatric Centre located in 
Saskatoon, Saskatchewan, Canada is a multi-level secure psychiatric 
hospital established with a capacity of 206 beds consisting of 194 for 
men and 12 for women. The hospital provides acute psychiatric care 
and rehabilitation programs for two years or more federally sentenced 
offenders. In addition, the Centre admits Saskatchewan provincial 
inmates in need of psychiatric services in a maximum-security 
environment, individuals admitted for pre-trial psychiatric assessment 
and those found not to be criminally responsible on account of mental 
disorders. The RPC qualifies as a high-level secure hospital according 
to Thomson’s criteria [27]. The medical records of all those who 
died during the study period were identified and perused in order to 
complete the information sheet developed specifically for this study. 
Data on clinical and demographic variables were collected from the 
patients’ files. The deceased patients were further classified according 
to their age at death, ethnic origin, marital status and educational level. 
Elementary education level included education from grade one to eight 
and high school education from grade 9 to 12. Aboriginal patients 
included patients from first nation, inuit and metis origin [28]. The 
information on clinical diagnoses was obtained from the discharge 
summaries according to the DSM-IV-TR categorization [29]. The 
final cause of death was obtained from the Coroner’s verdict. The 
crude mortality rates (CMR) were calculated as the number of deaths 
in a given population during a given time period divided by the total 
population and multiplied by one thousand [30]. Patient population 
in this study was complicated due to the high rate of admissions 
and discharges of patients at RPC, therefore, mid-year, mid-month 
patient population for each year was taken for the calculation of crude 
mortality rates. Age specific death rates were calculated for each ten-
year age group. The number of deaths in each age group was summed 
and divided by the population in that age group and multiplied by one 
thousand to express per 1000 population [31].

Potential Years of Life Lost (PYLL) as an indicator of premature 
mortality was calculated using individual level data. It was calculated as:

PYLL = Predetermined end point age [75 years] – Age of decedent 
prior to end point age

Age of 75 years [32] was used for the PYLL calculation based 
on the life expectancy of the Canadian population at birth [33]. The 
gap between the life expectancy of Aboriginal and non-Aboriginal is 
approximately seven years [34], but the calculations made in this study 
are based on the life expectancy of Canadian population at birth (75 

years). Statistical analysis of the data were performed using different 
options available in the SPSS [35]. 

Results
Patients and demographics

During the study period total number of yearly admissions ranged 
from 232 to 345 (Mean = 280.1, SD = 35.4) and discharges were from 
212 to 328 (Mean = 262.6, SD = 36.6). There were 19 deaths (All males: 
18 natural and 1 suicide) at the RPC during ten years of the study 
period. Compared with other age groups, more deaths occurred in the 
51 to 60 age group (42.1%, n = 8). There were 4 deaths (21.1%) each in 
the age groups of 41 to 50 and 61 to 70 years. Only one (5.3%) patient 
died each in the age groups of 21 to 30, 31 to 40 and 81 to 90 years. 
More deaths occurred among Caucasians (68.4%, n = 13) compared 
to the Aboriginals (31.6%, n = 6). Among the deceased, nine (47.4%) 
were single, four (21.1%) divorced and three (15.8%) married or in 
common law relationships. Ten (52.6%) had high school education, six 
(31.6%) with elementary school, two (10.5%) with university education 
and one (5.3%) was without any formal education. Age at the time of 
death ranged from 23 to 85 years (Mean = 54.5, SD = 12.8, 95% CI = 
48.3 – 60.6) and it was 54.9 years for Aboriginals (n = 6) and 54.3 for 
Caucasians (n = 13) patients. Married patients had higher mean age at 
death (Mean = 59.23, n = 3) followed by single (Mean = 54.68, n = 9), 
divorced (Mean = 53.81, n = 4) and those in common law relationship 
(Mean = 49.84, n = 3). Most of the deceased were incarcerated for more 
than one offence. Robbery was the most frequent offence among the 
deceased patients (28.5%, n = 8) followed by assault (17.9%, n = 5), 
sexual offence (17.9%, n = 5), murder (14.3%, n = 4), weapon (14.3%, n 
= 4) and kidnapping (7.1%, n = 2). 

Clinical diagnoses

Multiple diagnoses were recorded for most of the patients according 
to the DSM-IV of diagnostic categories. All the deceased patients shared 
amongst them 36 (31%) diagnoses on axis-III, 31 (26.7%) on axis-I, 28 
(24.1%) on axis-IV and 21 (18.1%) on axis-II. Polysubstance abuse was 
the major axis-I diagnosis (42.1%, n = 8), followed by Schizophrenia 
(26.3%, n = 5), paraphilia (10.5%, n = 2), dementia (10.5%, n = 2) and 
depression (10.5%, n = 2) 

The medical diagnoses (Axis-III) amongst the deceased patients 
were related to lung diseases (36.8%, n = 7), hepatitis (31.6%, n = 6), 
renal diseases (31.6%, n = 6) and each of the coronary artery diseases, 
liver carcinoma and diabetes (10.5%, n = 2). 

Causes of natural deaths
There were 18 natural deaths and one death due to suicide during 

the study period. Pulmonary diseases were the leading cause of natural 
deaths (44.4%, n = 8) followed by gastrointestinal diseases (38.9%, n = 
7), cardiovascular diseases (11.1%, n = 2) and renal diseases (5.6%, n 
= 1). Deaths due to pulmonary diseases were more in patients in the 
age groups of 41 to 50 and 61 to 70 years compared to patients in other 
age groups (Table 1). Gastrointestinal diseases were the major cause of 
deaths in patients from 51 to 60 years old (Table 1). Patients who died 
due to cardiovascular diseases were more between the age of 50 and 70 
years (Table 1).

Mortality rates and life lost

Crude mortality rates (CMR) and age specific mortality rates were 
calculated based on the patient population on 15th of June each year. 
The CMR ranged from 0 to 21.9 per 1000 per year (Mean = 10.2, 95% 
CI = 4.6 – 15.7, Table 2). The CMR due to 18 natural deaths was 9.6 
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and 0.6 for one death due to suicide constituting an overall CMR of 
10.2 per 1000 per year. Deaths at RPC were more (42.1%, n = 8) in 
winter season (December to February) followed by 31.6% (n = 6) in 
autumn (September to November), 15.8% (n = 3) in summer (June to 
August) and 10.5% (n = 2) in spring (March to May) [19]. Data on 
seasonality revealed that 73.7% (n = 14) of the patients died during 
autumn and winter (Figure 1). Age specific mortality rate (1000 per 
year) increased from 1.8 to 250 with advancing age of the patients from 
23 to 85 years. Among the 19 deaths during the study period, 18 (94.7%) 
were premature deaths. The average potential years of life lost was 22.3 
years (SD = 10.8, n = 18, 95% CI = 16.9 – 27.6) for patients who died 
during the study period due to natural causes and suicide excluding 
one patient who died at the age of 85 years. There was a decrease in the 
potential years of life lost from an average of 29 years during initial five 
years to 20 years in last five years of the study.

History of suicide attempts

There was a history of self injury and suicide attempts in 47.4 % (n 
= 9) of the patients who died during the study period. The one patient 
who committed suicide also had history of suicide attempts. Suicide 
attempts and self injury history was more for the patients that died in 
the age group of 41 to 50 years (33.3%, n = 3) than those in other age 
groups namely; 51 to 60 and 61 to 70 years (22.2%, n = 2), 21 to 30 and 
31 to 40 years (11.1, n = 1). History of suicide attempts was more in 
Caucasians (55.6%, n = 5) than in Aboriginals (44.4%, n = 4). Patients 
who were single had more history of suicidal attempts (66.7%, n = 6) 
than divorced (22.2%, n = 2) and common law (11.1%, n = 1). Patients 
with high school education had more suicidal attempts (55.6%, n 
= 5) than patients who had elementary (33.3%, n = 3) or no formal 
education (11.1%, n = 1). 

Contact with health professionals

Deceased patients were seen regularly by health professionals 
during the period preceding their deaths. Nurses attended to the 
deceased patients on the day of their deaths in all cases (Figure 2) and 
the number of days a patient was seen by a nurse before death was the 
least when compared with other health professionals (Mean = 1.1, SD 
= 1.4, n = 19). The intervals between the last contact of the deceased 
with different professionals and the date of death were 206.6 days (SD 
= 191.4, n = 15) for psychologists, psychiatrists 21.8 (SD = 18.5, n = 
18), family doctors 17.6 (SD = 44.2, n = 19), social workers 17.4 (SD 
= 25.7, n = 14), parole officers 71.4 (SD = 102.8, n = 18) and program 
facilitators 165 days (SD = 129.5, n = 12). 

Discussion
A crude mortality rate of 10.2 per 1000 recorded in this study is 

higher than the rates reported for inmates in the federal (4.2 per 1000) 
and provincial institutions (2.1 per 1000) in Ontario, Canada (24). 
It could be due to the difference in inmate population profile at the 
RPC and other federal and provincial institutions in Canada. Being 
a psychiatric treatment centre, the inmate population at RPC mainly 
comprised people with significant mental disorders and other physical 
diseases thus leading to a higher mortality rate. Inmates in the other 
federal and provincial institutions are not necessarily all psychotic or 
suffering from other physical diseases. Therefore, a different inmate 
profile at RPC might have contributed to comparatively higher crude 
mortality rate. Another study [36] also reported that mortality in 
mentally ill inpatients was three times higher than that in the general 
population. In this study, 95% (n = 18) of deaths were due to natural 
causes and only one (5%) was due to suicide. However, the crude 
mortality rate for deaths due to suicide reported in this study (0.6 per 
1000) is lower than the rates reported from the year 1991 to 1997 (2.4 to 

Age categories Natural deaths
Causes of natural deaths

Cardiovascular diseases Respiratory diseases Gastrointestinal diseases Renal diseases
21 – 30 0(0) 0 0 0 0
31 – 40 1(5.6) 0 0 1(14.3) 0
41 – 50 4(22.2) 1(50) 3(37.5) 1(14.3) 0
51 – 60 8(44.4) 1(50) 1(12.5) 5(71.4) 1(100)
61 - 70 4(22.2) 0 3(37.5) 0 0
71 - 80 0 0 0 0 0
81 - 90 1(5.6) 0 1(12.5) 0 0
Total 18 2 8 7 1

Percent 100 11.1 44.4 38.9 5.6

Table 1. Natural deaths and causes in different age groups at RPC (n(%)) during ten years.

Years Patient population (n)
Mortality (n) Crude mortality rates 

(Per 1000 per year)
Natural Suicide Natural Suicide Overall

1997 94 0 0 0 0 0
1998 99 0 0 0 0 0
1999 194 1 0 5.2 0 5.2
2000 181 1 1 5.5 5.5 11.0
2001 188 3 0 16.0 0 16.0
2002 194 2 0 10.3 0 10.3
2003 190 4 0 21.1 0 21.1
2004 185 2 0 10.8 0 10.8
2005 182 1 0 5.5 0 5.5
2006 183 4 0 21.9 0 21.9

Total 1690 18 1 9.6
(Mean)

0.6
(Mean)

10.2
(Mean)

Table 2. Crude mortality rates during different years at RPC.
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0.7 per 1000) for the Canadian federal institutions [37] and during the 
period from 1998 to 2008 (0.84 per 1000) [38]. Such a lower suicide rate 
at RPC in spite of an anticipated higher suicide risk could be attributed 
to the maintenance of hospital standards through regular psychiatric 
care, suicide prevention strategies and psychological interventions 
for the suicidal patients. The close monitoring of patients by nursing 
staff as show in the length of interval between the time of death and 
last contact suggests a high level of vigilance on the dying mentally ill. 
In this study there was no death in the female population. This could 
be due to the significantly lower number of women patients in RPC. 
However, research studies conducted earlier indicated that women are 
more likely to engage in self harm behaviour [39] and should therefore 
not be considered low risk for suicide. 

Most of the deaths (95%, n = 18) in this study were premature (< 
75 years of age). Another study also reported higher rates of premature 
deaths occurring in custody [40]. This was not unexpected given that 
86% of the patients’ population was between 21 and 50 years of age and 
there were only a few patients beyond the age of 75 years at the study 

site. In spite of the limited data a noticeable decrease in the potential 
years of life lost was observed over the years in this study period, efforts 
should be made to decrease it further. A study conducted in Australia 
also highlighted that there is a 10-year difference between the health of 
inmates and that of the general population, making inmates’ physical 
health resemble that of someone approximately 10 years older than 
their chronological age [41]. Incarcerated patients after the age of 
50 are at greater risk of having health complications [39]. However, 
another study conducted earlier in South Africa reported that the 
highest number of custody related deaths occurred in the age group 
of 21 to 40 years [42]. Such a difference could be due to the reason 
that the study conducted in South Africa included more of the police 
custody and pre-trial cases where suicide and violent acts were more 
pronounced. The influences of socio-demographic factors like race, 
marital status and educational level contributed little in explaining the 
death rates. Seasonality in the deaths observed in this study revealed 
that 74% of the deaths were in the months of autumn and winter. A five 
years review of violent incidents from the same institution also found a 
spike in incidents during the autumn and winter months [43]. Another 
study conducted in Canada also reported that higher number of deaths 
have occurred in winter months [44]. Reduced outside activities during 
winter months might have contributed to higher deaths reported 
during these months. 

Mortality in psychiatric hospitals was reportedly associated with 
suicide but was also found to be due to natural causes such as respiratory 
diseases, cardiovascular and cerebrovascular diseases [45]. In this study 
respiratory diseases were the leading cause of natural deaths followed 
by gastrointestinal diseases, cardiovascular diseases and renal diseases. 
Higher rate of deaths due to respiratory diseases noted in this study 
could likely be due to the presence of smoking habits at higher rates 
among this population and probably air quality in the confined staying 
area. A study conducted by Fazel and Benning [46] on the natural 
deaths in male prisoners also revealed higher standardized mortality 
ratios from the respiratory diseases. Cardiovascular disease was the 
most common cause of natural deaths in another study [42]. Possible 
explanation for the deaths associated with heart and cerebrovascular 
diseases has been suspected to be the overall aging of jail inmates 
[47]. With high smoking rates and other risk factors likely to increase 
cardiovascular and respiratory diseases, policies supporting healthy 
behaviours and minimization of cardiovascular risk factors can be 
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advanced as measures to reduce the increasing trends towards natural 
deaths. No conclusions could be drawn between the type of offence and 
causes of deaths due to insufficient numbers.

There was a history of self-injury and suicide attempts in 47.4 
% patients who died during the study period. The one patient who 
committed suicide had a history of suicide as well. Previous self injury 
and suicide attempts by the inmates who committed suicide were also 
reported in other studies [37]. In the context of the number of deaths 
among the inmates during the study period and particularly those due 
to suicide, it is noteworthy that managing patients with mental health 
problems at RPC is most likely to reduce and possibly prevent suicide 
among inmates. However, the policy on a system of early identification 
of patients at risk and prompt referral to the treatment centers needs 
further review. 

Over time, it has been established that that effective and 
individualized care of terminally ill prisoners requires a multidisci-
plinary team that includes, at minimum, a physician, nurse, and 
psychologist [45,48]. At the study site, all patients had access to 
psychological and psychiatric services ditto all other supportive 
services, the question though is how readily were these services available 
to them and to what extent did patients utilized them. As expected, 
the nurses saw the patients most frequently and the interval between 
their last visit and time of death was the shortest. The frequency of visit 
and the interval between the last visit and time of death is an indicator 
of the quality of care provided to patients in hospital settings. Since 
majority of the deaths in this study were not sudden and were due to 
physical causes, psychological services provided by professionals were 
more likely very helpful to the patients. The importance of professional 
contact for dying patients in the period leading to their death especially 
in a hospital setting can be a policy issue which, if adhered to, will 
ultimately improve the quality of clinical services.

This study highlighted the trends and causes of deaths among 
inpatients in a high-security psychiatric centre of Canada during 
a period of ten years. Most of the deaths were premature, due to 
natural causes mainly by respiratory diseases and death by suicide was 
extremely uncommon at the study site. However, it was a one-site and 
one-country study, similar studies should be conducted in other similar 
treatment facilities. Future research should also be conducted to minimize 
potential years of life lost in the secure psychiatric treatment facilities.
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