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ABSTRACT 
Background: Persons affected by severe mental 
disorders have a higher mortality risk than the general 
population. 

Objectives: To investigate the overall mortality and 
selected natural and external causes of death by age, 
gender and mental health-related variables among 
persons who were ever admitted to psychiatric in-
patient services.

Methods: This cohort study compared the mortality 
risk among Israeli Jews aged 18 and over who were 
ever hospitalized in psychiatric facilities until 2006, as 
recorded in the Psychiatric Case Register (PCR), with 
never- hospitalized subjects. The national database on 
causes of death was linked to the PCR. 

Analysis: Mortality rates were computed by age, 
gender and psychiatric diagnosis, while proportions of 
deaths were computed by time from discharge. Rates 
were also analyzed by time-periods of date of death to 
check for possible association with mental health policy 
decisions. Age-adjusted and age-specific mortality 
rates and rate ratios (RR) were computed for persons 
in the PCR compared with those never hospitalized. 

Results: The age-adjusted mortality rate of hospitalized 
psychiatric persons was double that of the non-
hospitalized, RR = 1.98 (95% CI 1.96-2.00). The rate was 
higher in both genders and for persons of all age groups, 
particularly for the young. The highest RRs were found 
for external causes of death, in particular suicide (RR = 
16.34, 95% CI 15.49-17.24). Natural causes also showed 
higher risk, except for malignancies (RR = 1.13, 95% CI 1.10-

1.16). The risk for death was highest for persons admitted 
for substance abuse, while it was almost equal for 
those diagnosed with either schizophrenic or affective 
disorders. The rate ratios were not observed to change 
as a result of policy decisions, e.g., dehospitalization and 
the introduction of the atypical antipsychotics. A third of 
all deaths and 62% of suicides occurred before discharge 
or within a year from discharge. 

Conclusions: This study highlights the importance for 
advancing programs of both preventative and curative 
medical care among persons who had psychiatric 
inpatient care.

Address for Correspondence:  I. Levav, MD, 29 Rivka Street, Jerusalem, Israel   Itzhak.Levav@moh.health.gov.il

Persons with psychiatric disorders have an enhanced 
risk for comorbid physical diseases (1-3). Yet, for a num-
ber of reasons (4), medical care for persons with severe 
psychiatric disorders is often found to be substandard 
(5). As a result, their mortality risk, particularly for severe 
mental disorders, is higher than that of the general popu-
lation (cf. 6-11). Studies ascertaining this risk were con-
ducted in a number of countries, among them, the U.S. 
(6), Canada (7), Scandinavia (8-10), the U.K. (11), and in 
Israel over two decades ago (12). 

Despite those uniform findings some questions may 
be raised: 

First, are persons hospitalized in Israeli psychiatric 
institutions in recent years partially or fully free from 
the same mortality risk? Although research has noted 
that the Israeli health system has deficiencies (13), the 
country has a highly developed and nationally-insured 
medical care system implemented in 1995, as well as free 
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inpatient and community-based (for curative and reha-
bilitation care) psychiatric facilities (14). Conceivably, 
these factors could lead to timely access to medical care, 
and, as a result, to the possible reduction of the untreated 
incidence and prevalence of comorbid physical disorders 
and subsequent mortality. 

Admittedly, years ago Israel was not found at a compar-
ative advantage with regard to the control of natural causes 
of death (12), but since the first study was conducted posi-
tive changes have taken place in the health system that 
could have reduced the risk. Is this indeed the current case 
in Israel when in countries with well developed health 
services, e.g., Scandinavia (8-10), the mortality risk for 
persons hospitalized for psychiatric disorders was found 
higher than among suitable comparison groups? 

Second, is the risk for suicide different from the countries 
cited above since its overall rate is lower in Israel (15)?

Past studies have shown that increased overall mortal-
ity risks are present for all psychiatric disorders, although 
not equally. For example, Hiroeh et al. (16, 17) showed 
an enhanced risk of dying by homicide in men with a 
diagnosis of schizophrenia and in individuals with affec-
tive psychosis. The authors also found that the highest 
risk of death by homicide and accidents was among per-
sons abusing substances, while the highest risk to die by 
suicide was among persons using drugs. Hoyer et al. (8) 
found in a study restricted to persons hospitalized for 
affective disorders that the risk of mortality was increased 
overall, but in a slightly different proportion among the 
affective subgroups. Honkonen et al. (9) found that the 
highest risk for death from external causes was in persons 
admitted with mood disorders, while for natural causes 
the risk was higher in persons diagnosed with schizo-
phrenia spectrum disorders. However, they also con-
cluded that “alcohol consumption plays a major role in 
causing excess deaths that could be potentially avoided.” 
Zilber et al. reported that in Israel the highest risk was 
for hospitalized persons diagnosed with ICD-9 drug 
addiction and, in descending order, alcoholism, organic 
disorders, personality disorders, neuroses, schizophrenia 
and affective disorders (12).

Importantly for our study, Israel offers several meth-
odological advantages for an unbiased exploration of the 
mortality risk and relevant associations among persons 
affected with severe mental disorders, since their hospi-
talizations are registered by law in a nationwide database. 
This almost eliminates the possibility of missing subjects 
who are admitted. Also, among Israel-born Jews (18) a 
study showed that most or all of the affected persons with 

schizophrenia are hospitalized in psychiatric facilities, 
thus reducing or eliminating selectivity factors. In addi-
tion, Israel possesses both an updated register of mortal-
ity and yearly estimates of the general population.

OBjeCTive
This cohort study explored the death risk among Jewish-
Israelis who were ever hospitalized in psychiatric facili-
ties for different disorders by age, gender and psychiatric 
diagnoses for overall mortality and by selected causes of 
death. In addition, it explored the time of death (before 
or after discharge), and number and length of their hos-
pitalizations. It also examined differences in risk over 
the years, to assess whether it was modulated following 
service-related policy decisions:

1) By the National Insurance Law, which entered into 
effect in 1995 assuring universal access to medical care; 

2) By the generalized administration of the second 
generation of antipsychotics since 2000, given their pos-
sible adverse health side-effects, such as diabetes (19); 

3) By the coming into effect of the rehabilitation law 
implemented since 2000, that facilitates the ongoing pro-
cess of dehospitalization through the provision of a “bas-
ket” of services to the persons discharged from inpatient 
psychiatric facilities (20); and 

4) By the possible impact of the publication of Zilber 
et al.’s study in 1989 (12) on policy decisions seeking to 
reduce the identified mortality risk.

MeThOdS
We utilized the national psychiatric case register (PCR) 
to identify all Jewish-Israelis over the age of 18 who 
were ever admitted to psychiatric in-patient facilities 
(including some day-hospital units) from the beginning 
of the PCR (in the early 1950s) and every year hence-
forth until the end of 2006. 

The PCR cumulatively enters all admissions and 
discharges to all psychiatric inpatient facilities using 
a unique identification number. As noted above, the 
reporting is mandated by law (21). It is a reasonable 
assumption that all Jewish-Israelis with a severe psychi-
atric disorder were hospitalized, particularly in the early 
years of the study when the supply of beds was relatively 
high (22). In contrast, the Arab-Israeli minorities, par-
ticularly women, use the psychiatric inpatient services 
considerably less (22). To avoid a biased sample, the lat-
ter group was not included in this study. 
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The PCR includes the respective dates and diagnosis 
made by a clinical psychiatrist upon admission and dis-
charge, and socio-demographic information. Diagnoses 
are recorded according to ICD-10; those made prior 
to the last WHO classification have been updated. We 
grouped the cases by the psychiatric diagnosis at dis-
charge (whether the person was alive or deceased) during 
the last admission (given the higher diagnostic reliability 
the longer the period of observation) as follows: drug and 
alcohol addiction (F10-F19); all non-affective psychotic 
disorders (including schizophrenia) (F20-F29); affective 
disorders (F30-F39); organic brain disorders (F00 – F09, 
G40); and others (F40-F99, Z03, Z032, Z04, Z046).

The nationwide database of causes of death is under 
the responsibility of the Central Bureau of Statistics 
(CBS). During the years 1981-1997, the causes of 
death were coded according to the 9th edition of the 
International Classification of Diseases and according 
to the 10th edition since 1998. The mortality records 
with causes of death for the years of our study, 1981-
2006, were linked with the PCR. The causes of death 
were grouped as follows (with ICD-10 codes, equivalent 
ICD-9 codes were used before 1998): 

1) Natural causes: infectious diseases (A00-B99); can-
cer (C00-C97); diabetes (E10-E14); heart diseases (I00-
I09, I11, I13, I20-I51); cerebrovascular diseases (I60-I69); 
respiratory diseases (J10-J18, J40-J47); and other, 2) exter-
nal causes: accidents (V01-X59, Y85-Y86), suicide (X60-
X84, Y870); homicide (X85-Y09, Y871); and other. Total 
deaths comprise natural, external and missing causes.

For all those on the mortality file found in the PCR, the 
respective dates of admission and discharge for first and 
last hospitalization were added to the file. Time to death 
was calculated as the difference between the dates of 
death and of the last discharge. If the death was recorded 
as having taken place on discharge date, the death could 
have occurred following the release procedures, or during 
the hospital stay, or while the person was on leave or with 
the status of runaway, or in the general hospital where the 
person may have been transferred for specialized medical 
or surgical care. This risk-period of death was grouped as 
follows: on the day of discharge; less than three months; 
three months–one year; and over a year.

In this study we followed up all subjects who ever had 
a psychiatric hospitalization since the beginning of 1981 
until the end of 2006 to check for their mortality. To be 
included in the follow up, persons hospitalized before 1981 
had to be alive at the beginning of that year. The denomi-
nator, based on the total Jewish population for each year by 

age and gender, was extracted from data provided by the 
Central Bureau of Statistics (CBS), while the total number 
of persons ever hospitalized for each year by gender, age 
and psychiatric diagnosis was extracted from the PCR.

For comparison of deaths during different years, 
the following periods were used: 1981-1985; 1986-
1990; 1991-1995; 1996-2000; and 2001-2006. Age was 
grouped into ages 18-44, 45-64 and 65 and over.

Confidentiality was strictly assured since the authors 
who analyzed the data had no access to the identity of 
the persons linked by both databases.

AnAlySiS
Gender and age-specific and age-standardized mortality 
rates were calculated using the direct method based on 
the 1996 total Jewish population as standard, for persons 
ever hospitalized in psychiatric facilities (hospitalized) 
and for those never hospitalized (non-hospitalized). 
Rate ratios (RR) and their respective 95% confidence 
intervals (CI) were calculated as well. 

ReSulTS
The number of persons aged 18 and over who were ever 
hospitalized in psychiatric facilities from the 1950s until 
the end of 2006, and who were alive at the beginning of 
1981 (for those hospitalized before that year) was 136,687 
(men, 52.4%; women, 47.6%). The accumulated number of 
deaths for the hospitalized persons during the years 1981-
2006 was 42,836. The total number of deaths of the Jewish-
Israeli population during those 25 years was 752,600. 

The age distribution and psychiatric diagnoses of the 
total population of the ever hospitalized, alive each year 
between 1981-2006, by gender and age, are shown in Table 
1. Diagnoses of organic and affective disorders were more 
prevalent at age 65 and over (13.6% and 34.6%, respec-
tively), while the diagnosis of non-affective psychotic dis-
orders was more prevalent at younger ages. The percent of 
women diagnosed with drug and alcohol addiction (1.1%) 
was lower than of men (5.3%), but higher for affective 
disorders (women, 23.4%; men, 12.0%). The average age 
of women was higher than for men (37.9% of them were 
aged 18-44 compared to 50.9% for men.)

MORTAliTy RiSk By CAuSe And pSyChiATRiC diAgnOSiS
Table 2 shows the age-adjusted mortality rates by causes 
of death for all hospitalized and non-hospitalized sub-
jects. The total age-adjusted mortality rate per 100,000 
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persons aged 18 and over during the follow-up years 
(1981-2006) for the ever-hospitalized group was twice 
as high as that of the never-hospitalized persons in psy-
chiatric facilities, RR = 1.98 (95% CI 1.96-2.00). 

Higher rate ratios were found for various specific nat-
ural causes among the ever-hospitalized group, except 
for cancer. The highest rate ratios were found for infec-
tious, RR = 2.38 (95% CI 2.24-2.52), and respiratory 
diseases, RR = 2.40 (95% CI 2.31-2.50). 

The rate ratios for external causes of death were mark-
edly higher than for natural causes among the ever-hos-
pitalized group, for suicide, RR= 16.34 (95% CI 15.49-
17.24); homicide, RR = 3.60 (95% CI 2.92-4.42); acci-
dents, RR = 2.63 (95% CI 2.50-2.77); and other external 
causes, RR = 4.58 (95% CI 4.17-5.03). We also calculated 
rate ratios for both genders and found them to be similar, 
except for suicide, where the RR was particularly high for 
women, RR = 28.07 (95% CI 25.43-30.99) compared to 
men, RR = 12.32 (95% CI 11.55-13.14).

Table 2 also shows the age-adjusted rates by causes 
of death and different psychiatric disorders. The age-
adjusted mortality rates were highest for persons diag-
nosed with organic disorders (4138, 95% CI 4026-4250), 
followed by those with drug and alcohol addiction 
(3474, 95% CI 3313-3635). Age-adjusted rates for those 
with drug and alcohol addiction were about twice as 

high as those for persons diagnosed with non-affective 
psychotic (1695, 95% CI 1666-1724) or affective disor-
ders (1583, 95% CI 1545-1621). Mortality rates for the 
latter two diagnoses were similar. All rates were calcu-
lated by 100,000 persons.

Among natural causes of death, rates were higher 
for those with organic disorders followed by those with 
drug and alcohol addiction except for diabetes, where 
the rate for persons with drug and alcohol addiction 
(75, 95% CI 53-102) was close to those diagnosed with 
non-affective psychotic (77, 95% CI 71-83) and affective 
disorders (66,95%  CI 59-72). Among the total external 
causes of death, those with organic disorders (250,95%  
CI 209-291) had rates close to those with non-affective 
psychotic (232, 95% CI 221-244) and affective disor-
ders (249, 95% CI 226-271), while persons with drug 
and alcohol addiction had rates about twice as high 
(520, 95%  CI 450-590) as those in the other diagnostic 
groups. All rates were calculated per 100,000 persons.

Suicide rates were highest among persons with affec-
tive disorders (161,95% CI 142-181), followed by those 
with drug and alcohol addiction (156,95%  CI 116-204), 
and about a quarter higher than those with non-affec-
tive psychotic disorders (129,95%  CI 120-138). The 
mortality rate from accidents was much higher among 
those with drug and alcohol addiction disorders (186, 

Age/Psychiatric  
diagnosis at discharge

Organic 
disorders

Drug and alcohol 
addiction

Non-affective  
psychotic disorders

Affective  
disorders

Other 
disorders Unknown Total

Men All diagnoses  

18-44 50.9 2.8 5.1 52.4 6.8 31.4 1.5 100.0

45-64 35.3 4.6 6.0 46.6 13.3 26.0 3.5 100.0

65+ 13.8 14.3 4.7 32.4 28.0 17.0 3.6 100.0

Total 100.0 5.0 5.3 47.6 12.0 27.5 2.5 100.0

Women 

18-44 37.9 2.4 1.6 52.6 13.0 28.7 1.8 100.0

45-64 37.2 3.9 1.0 49.5 23.9 18.3 3.5 100.0

65+ 24.9 13.2 0.6 33.6 38.5 11.0 3.1 100.0

Total 100.0 5.6 1.1 46.7 23.4 20.4 2.7 100.0

Total

18-44 44.7 2.6 3.6 52.4 9.3 30.3 1.6 100.0

45-64 36.2 4.2 3.5 48.0 18.5 22.2 3.5 100.0

65+ 19.1 13.6 2.1 33.2 34.6 13.3 3.3 100.0

Total 100.0 5.3 3.3 47.2 17.5 24.1 2.6 100.0

*Computed from total yearly population of those who ever had a psychiatric hospitalization and were alive for each year.

Table 1. Psychiatric diagnoses by average age and gender of Jewish Israelis aged 18 and over who ever had a psychiatric 
hospitalization, 1981-2006* (%)
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95% CI 145-226) than for all other diagnoses. All rates 
were calculated per 100,000 persons.

Table 3 shows mortality rates by age group and causes of 
death for all hospitalized and the never-hospitalized sub-
jects, and for different psychiatric disorders. Age-specific 
RRs for all causes were higher in the younger groups. The 
RRs for total mortality ranged from 1.55 (95% CI 1.53-
1.57) for persons aged 65 and above, to 7.07 (95% CI 6.86-

7.30) for persons aged 18-44. RRs were higher for external 
than for natural causes of death in all age groups. The rate 
ratios for both genders were found to be similar, except for 
external causes of death at younger ages, 18-44, where the 
RRs for women, 15.13 (95% CI 13.77-16.61) were consid-
erably higher than for men, 6.54 (95% CI 6.19-6.92).

Rates for total natural causes of death for persons diag-
nosed with organic disorders were over twice as high as 

Psychiatric diagnosis at discharge

Causes of death/
psychiatric diagnosis

Organic 
disorders

Drug or alcohol 
addictions

Non-affective 
psychotic disorders

Affective 
disorders

Other 
disorders

All psychiatric 
diagnoses**

Non-
hospitalized

Rate 
ratio#

Infectious diseases 148.8 80.3 41.6 36.7 39.5 52.3 22.0 2.4

Cancer 399.2 443.1 224.1 240.3 231.6 261.6 232.1 1.1

Diabetes 173.2 74.5 76.7 65.5 71.8 84.9 40.6 2.1

Heart diseases 932.6 524.4 368.3 373.2 323.6 451.9 283.5 1.6

Cerebrovascular diseases 380.1 172.8 104.3 117.8 95.2 143.8 88.3 1.6

Respiratory diseases 271.5 206.8 106.3 72.7 83.4 116.7 48.6 2.4

other natural causes 1574.4 1433.9 530.8 419.1 409.3 622.1 229.9 2.7

Total natural causes 3879.9 2935.7 1452.2 1325.3 1254.5 1733.4 945.0 1.8

Accidents 133.2 185.6 77.4 66.9 58.1 82.7 31.4 2.6

Suicide 81.4 155.9 128.9 161.4 86.6 121.5 7.4 16.3

Homicide .. 43.0 3.5 .. 8.9 6.5 1.8 3.6

other external causes 33.1 135.3 22.6 20.0 21.7 27.6 6.0 4.6

Total external causes 249.8 519.8 232.4 248.6 175.3 238.4 46.7 5.1

Total* 4138.1 3474.0 1695.0 1583.2 1440.9 1983.0 1002.5 2.0

Table 2. Age-adjusted rates for Jewish-Israelis aged 18 and over who ever had a psychiatric hospitalization by psychiatric 
diagnosis and cause of death and RRs compared with non-hospitalized subjects, 1981- 2006. Rates per 100,000 persons

# Rate ratio: all hospitalized/non-hospitalized.
.. Rates based on less than 5 cases.

* Total rates include missing death causes.
** Rates for all diagnoses include missing recorded diagnoses

Psychiatric diagnosis at discharge

Causes  
of death

Age 
group

Organic 
disorders

Drug or alcohol 
addictions

Non-affective  
psychotic disorders

Affective  
disorders

Other 
disorders

All psychiatric 
diagnoses**

Non-
hospitalized

Rate 
ratio#

Total 
natural 
causes 

18-44 917.0 1170.6 251.2 167.0 229.2 290.6 45.1 6.4

45-64 3330.5 3442.2 1331.0 1108.9 1020.3 1426.6 490.4 2.9

65+ 15039.6 8546.0 5762.8 5603.5 5114.6 7153.1 4667.0 1.5

Total 
external 
causes 

18-44 202.3 593.5 250.7 224.3 157.8 202.3 26.7 8.7

45-64 211.0 463.9 182.5 240.6 157.9 211.0 31.0 6.5

65+ 472.9 342.9 241.4 374.7 264.1 472.9 138.1 2.4

Total* 18-44 1119.3 1783.8 507.1 396.4 392.1 526.9 74.5 7.1

45-64 3548.3 3926.8 1522.6 1358.2 1195.5 1639.7 531.5 3.1

65+ 15551.4 8915.3 6035.3 6006.4 5401.8 7515.7 4844.0 1.6

Table 3. Death rates for Jewish-Israelis aged 18 and over who ever had a psychiatric hospitalization by psychiatric diagnoses, age 
groups and causes of death, and for non-hospitalized, 1981-2006. Rates per 100,000 persons

# Rate ratio: all hospitalized/non-hospitalized.
* Total rates include missing death causes.
** Rates for all diagnoses include missing recorded diagnoses.
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among those with non-affec-
tive psychotic and affective 
disorders at all ages. For total 
external causes of death, the 
age group 18 - 44 had lower 
rates, while for those aged 45 
- 64 the rates were similar to 
those with non-affective psy-
chotic and affective disorders.

The mortality rate among 
persons with drug and alcohol 
abuse was higher than other 
diagnostic categories for all 
causes. This was found in par-
ticular for all natural causes of 
death in the 18-44 age group, 
where the rate was 1171 (95% 
CI 1053-1298), almost five 
times higher than among those 
with non-affective psychotic 
disorders (251,95%  CI 230-
266); seven times higher than 
for those with affective disor-
ders (167,95% CI 40-198); and 
26 times higher than for non-
hospitalized persons. All rates 
were calculated per 100,000 
persons.

The mortality rate for per-
sons with affective disorders 
was similar or lower than for 
those with non-affective psy-
chotic disorders. The excep-
tion was for all external causes of death at older ages, in 
particular for persons aged 65 and over, where the rate was 
375 (95% CI 341-409) for those with affective disorders 
compared to 241 (95% CI 214-271) for those with non-
affective psychotic disorders. All rates were calculated per 
100,000 persons.

OveRAll And SpeCifiC MORTAliTy RiSkS By TiMe peRiOd
The RRs of mortality among the ever-hospitalized 
persons compared to the never hospitalized have been 
stable since the beginning of the 90s, RR = 1.91 (95% CI 
1.87-1.95) in 1991-1995, compared with slightly higher 
rate ratios for earlier years, RR = 2.05 (95% CI 2.00-
2.10) in 1986-1990, and RR = 2.16 (95% CI 2.11-2.21) 
in 1981-1985 (Table 4). 

Among specific natural causes of death, the greatest 

reduction in RR during the period 1981 - 2006 occurred 
for infectious diseases, where the RR in 2000 - 2006 was 
almost half that in 1981-1985. The RR for respiratory dis-
eases also was reduced by about a quarter during the same 
years. We further investigated the source of this decrease 
by checking individual infectious disease groups, and 
found this decrease reflected in septicaemia (which con-
stitutes about 70% of infectious disease mortality in recent 
years) where the RR fell from 3.84 (95% CI 3.25-4.54) in 
1981-1985, to 1.97 (95% CI 1.72-2.25) in 2000-2006. Most 
of the decrease occurred until 1995. Similarly, we checked 
subgroups of respiratory diseases, and found that the 
mortality rates from influenza and pneumonia among the 
hospitalized have also decreased greatly over the period 
investigated, the RR fell from 4.19 (95% CI 3.74-4.70) 
in 1981-1985, to 2.27 (95% CI 1.98-2.59) in 2000-2006. 

 

Years of deaths

1981-1985 1986-1990 1991-1995 1996-2000 2001-2006 1981-2006

Causes of death Rate ratios all hospitalized/non-hospitalized

Infectious diseases 3.66 2.76 2.10 2.39 1.95 2.38

Cancer 0.99 1.11 1.11 1.18 1.15 1.13

Diabetes 2.36 2.25 2.04 1.97 2.07 2.09

Heart diseases 1.70 1.57 1.60 1.56 1.60 1.59

Cerebrovascular diseases 1.86 1.86 1.56 1.46 1.52 1.63

Respiratory diseases 3.01 2.40 2.14 2.26 2.32 2.40

other natural causes 3.15 2.99 2.84 2.54 2.43 2.71

Total natural causes 2.00 1.89 1.78 1.79 1.79 1.83

Accidents 2.97 2.24 2.42 2.67 2.96 2.63

Suicide 21.48 18.05 13.05 15.26 16.24 16.34

other external causes 5.14 4.98 3.34 5.16 3.75 4.35

Total external causes 5.51 4.73 4.58 5.35 5.37 5.10

Total* 2.16 2.05 1.91 1.93 1.93 1.98

 Rate ratios for persons with non-affective psychotic disorders/non-hospitalized

Diabetes 2.24 2.03 1.90 1.77 1.78 1.89

Total natural causes 1.41 1.55 1.55 1.54 1.60 1.54

Total external causes 5.30 4.68 4.15 5.28 5.42 4.97

Total 1.65 1.78 1.71 1.68 1.74 1.71

 Rate ratios for persons with affective disorders/non-hospitalized

Diabetes 0.96 1.50 1.60 1.79 1.65 1.61

Total natural causes 1.22 1.37 1.33 1.49 1.49 1.40

Total external causes 5.56 4.49 5.44 5.47 5.61 5.32

Total 1.47 1.60 1.56 1.63 1.64 1.60

* Total rates include missing death causes

Table 4. Rate ratios of age-adjusted death rates for Jewish-Israelis aged 18 and over who 
ever had a psychiatric hospitalization compared with non-hospitalized subjects by causes of 
death, selected psychiatric diagnoses and period of death, 1981–2006
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In contrast, rates for chronic lower respiratory diseases 
remained stable, with the RR increasing slightly.

The RR for diabetes has remained stable after a small 
initial reduction from the period of 1980-1985. As for 
suicide, the RR in 1991-2000 decreased by about a third 
compared to the years 1981-1985 (Table 4). 

The RRs for diabetes has declined steadily for persons 
diagnosed with non-affective psychotic disorders, while 
for those diagnosed with affective disorders it has gen-
erally increased. Analogously for the total natural causes 
of death, the RR has been relatively stable for those with 
non-affective psychotic disorders but increased some-
what for those with affective disorders. 

in-hOSpiTAl deATh And TiMe  
fROM hOSpiTAl diSChARge unTil deATh 
Overall, a larger proportion of deaths occur before or, 
particularly, soon after discharge among younger patients 
than among older ones. One fifth (20%) of deaths for 
persons aged 18-44 took place before discharge from the 
psychiatric facilities compared to 17%, among those aged 
45-64, and 12%, among those aged 65 and over. For those 
aged 18-44, 54% of deaths occurred before discharge from 
hospital or during the first year thereafter, compared to 
37%, for those aged 45-64 and 29%, for those aged 65 and 
over (Figure 1). Proportions for men and women were 
found to be similar.

As for different causes of death, more suicides occur 
in hospital or on the day of recorded discharge than for 
deaths due to natural causes or other external causes. Two 
thirds, 62%, of suicides occurred before discharge from 
hospital or during the first year thereafter, compared to 
42%, from other external causes and 32%, from natural 
causes of death (Figure 2). This was found, in particular, 
in hospitalized persons aged 18-44, where 25% of suicides 
occurred before or on the recorded day of discharge, and 
70% before discharge or within the first year.

A larger proportion of deaths occur in hospital or 
on the recorded day of discharge for persons with the 
diagnosis of non-affective psychosis, 25%, than for those 
with affective disorders, 7%, or with other diagnoses, 11% 
(Figure 3).

diSCuSSiOn
Our findings clearly replicated those reported by the 
literature. Those findings were made in studies con-
ducted in different countries, including Israel over two 
decades ago, using different methods and procedures, 

Figures 1-3. Proportion of deaths by time elapsed since discharge 
for Jewish-Israelis aged 18 and over who were ever hospitalized in 
psychiatric facilities, 1981 – 2006 (% of total deaths) (N=42,836)
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e.g., hospital- and community-based individuals, and 
measures to ascertain risk (6-12). We, as others, found 
a higher risk for overall mortality and for specific causes 
of death, except for cancer, among the psychiatrically 
hospitalized population. Suicide rates, too, were much 
higher in the hospitalized group. Relatively high RRs 
of all external causes of death were found among both 
men and, particularly, among women. This gender dif-
ference could be partially attributed to their lower risk 
among women than men in the general population.

The mortality risk was higher among the younger 
groups, 18-44, suggesting that psychiatric hospitaliza-
tions serve as a risk indicator (23) among individuals 
who have yet to reach the age where death is more fre-
quent. Importantly, the external causes of death, such as 
accidents, homicide and suicide have higher RRs than 
those linked to natural causes, as shown by Hiroeh et al. 
(16) in a study based on the Danish Psychiatric Register. 
The case of homicide in our study, although based on a 
relatively small number of events, is of interest, since the 
notion of dangerousness is often ascribed to people with 
severe mental disorders but hardly raised with regard to 
their own victimization. 

Like Hiroeh et al. in Denmark (17) and Zilber et al. 
in Israel (12), but in contrast with Kisely et al. in Canada 
(7), we found that the mortality risk for cancer did not 
differ from the general population. This negative finding 
is consistent with results obtained in a large Israeli study 
in which the cancer risk among persons hospitalized for 
schizophrenia (24) and in their parents (25) was found 
lower than in the general population.

Another negative finding was observed, and this is the 
reduction of mortality due to infectious and some respi-
ratory diseases (pneumonia and influenza) over the study 
period, which perhaps reflects increased hygiene and bet-
ter and timely prevention and treatment of infections.

The risk of mortality in our study was present 
among hospitalized persons diagnosed with all dis-
orders, and, as noted earlier in Finland, among both 
persons with short- (9) and long-stays in hospital 
(26). Importantly, for the younger adults (18-44), the 
risk period of death by suicide in particular was at the 
time the person was registered as still being in hospital 
(this includes those who left the premises on account 
of authorized or non-authorized leave of absence, or 
discharges against medical advice) or within the year 
following discharge. 

Several “negative” findings in our study are of marked 
interest: 

The process of deinstitutionalization that accompanies 1. 
the decade-old law on the “Rehabilitation of Persons 
with Psychiatric Disabilities in the Community” (20) 
does not seem to have raised the overall mortality risk. 
Note that the reduction in beds in psychiatric institu-
tions was 10.7%, in the years 1986-1990; 4.7%, in the 
years 1991-1995; and 17.8%, in the years 1996-2000. In 
the years 2001-2006, when the law entered into effect, 
the reduction escalated to 40.5%. Assuming that the 
reduction in beds over time determined that persons 
with more severe disorders were admitted, the “nega-
tive” finding is of even greater interest.
For suicide, the findings prompt cautious surveil-2. 
lance of the risk, in view of a relatively recent study 
conducted in Denmark which showed an increased 
risk for suicide coinciding with a 50% reduction in 
the number of in-patient beds (8). In Israel, the RRs 
for suicide in the years 2001-2006 were lower than in 
the years 1981-1990, but slightly higher than in the 
intermediate years, 1991-2000. 
The introduction of atypical antipsychotics in the 3. 
treatment of persons with non-affective psychosis has 
not increased the risk for deaths caused by diabetes 
and other natural causes of death. This negative find-
ing requires surveillance as well, to check for deaths 
among persons who had received those antipsychot-
ics for a longer period of time than we observed. The 
need for surveillance is further highlighted by the 
fact that the RR for diabetes among those hospital-
ized with non-affective psychotic diagnosis for the 
years 2001-2006 is slightly higher, 1.78, than for the 
total natural causes, 1.60. The respective RRs for the 
same period for those diagnosed with affective dis-
orders were 1.65 and 1.49. 
As noted above, in our study the mortality risk for can-4. 
cer was not different than for the general population.
The previous Israeli report on mortality among hospi-5. 
talized persons was published in 1989 (12). The study 
used the same database we did and included all peo-
ple who had a recorded hospitalization in 1978 (N= 
16,147). Their deaths were followed up until 1983 (N 
= 2427). It is clear from our results that any decline in 
the risk for death started before publication of those 
results, and did not become accelerated following it 
(Table 4).

Our findings pose a considerable challenge for medical 
and psychiatric services, in terms of their interpreta-
tion and required actions. Several putative factors have 



238

THe MoRTALITy RISk AMoNG PeRSoNS wITH PSyCHIATRIC HoSPITALIZATIoNS

been raised to account for the elevated mortality risk 
that, acting singly or in combination, affect all four 
groupings of psychiatric disorders we investigated, 
such as inactive lifestyle, risk-taking, smoking, diet, 
medication, neurohumoral mechanisms and inadequate 
self- and medical services care (3). The relative weight 
of each factor towards explaining the findings has not 
been determined. Clearly, however, active programs are 
undoubtedly required, as proposed by all researchers 
who have investigated this subject, as follows:

First, advocacy targeting the health system is required. 
We know by now that persons with schizophrenia carry 
an unhealthy life style (27), yet programs of health pro-
motion (3), particularly tailored for these persons, are 
rare or totally absent in the health and mental health 
systems in Israel. 

Second, self- and service-based stigmatic attitudes and 
behaviors constitute barriers to the adequate care of per-
sons with mental disorders in the general health services 
(3-5). Programs to address both types of stigma-related 
problems are wanting. Admittedly, stigma is not the sole 
barrier to adequate care, since persons with severe and 
persistent mental disorders may neglect medical treat-
ment once a problem had been identified and treatment 
begun. Therefore, both service and patient-related factors 
need to be addressed by well-formulated health educa-
tion programs, including the active involvement of the 
primary health care practitioners and the organizations 
of service users and their families. 

Third, preventive and curative-oriented programs 
aimed at the natural causes of mortality should prefer-
ably be started while the affected persons are in hospital, 
and, subsequently, be continued in the psychiatric and 
substance abuse clinics and, as noted above, involve the 
service users and their families. 

Fourth, the heightened risk for deaths from external 
causes calls for assertive programs of intervention that 
may reduce such a risk. Obviously, a fully rational for-
mulation of such a program requires comprehensive 
research, including the reconstruction of the way the ser-
vice operates, and the individual-, family- and commu-
nity-related events that may have triggered the decision 
to commit suicide or lead to self-endangering behavior. 
Our epidemiological study has merely indicated the exis-
tence of the heightened risk of potentially preventable 
factors. The national program of suicide prevention (28) 
is a timely development, inasmuch as it attempts to pro-
vide interventions to individuals at increased risk, such 
as those who were the subject of this study. 

There are some limitations to our inquiry: 1) For 
diagnoses of both the mental disorders and causes of 
death we relied on two databases that collect clinical 
and not research diagnoses; 2) to explore the possible 
effect of the new generation of antipsychotics we had to 
rely on a proxy, the year of their introduction into the 
services, since we lacked direct access to the patients’ 
prescriptions; and 3) we did not include minority 
groups of the general population. However, with regard 
to the latter limitation, we have no grounds to assume 
that the results may not apply to those groups as well. 

Yet, we believe that the limitations are balanced out 
by several strengths: 1) Most likely, we had a complete 
enumeration of persons diagnosed with schizophrenia 
(18); and 2) in contrast to the previous local study (12), 
we had a considerably longer period of observation, and 
a much larger number of followed-up persons. These 
enabled us to conduct a more adequate examination of 
the effect of different variables, such as age, gender and 
causes of death and time-periods of risk.

COnCluSiOn
This study has again raised a case for action that requires 
the assertive involvement of the health services (general 
and psychiatric) as well as family and service user organi-
zations to modify the current situation. Conceivably, the 
announced transfer of the responsibility for ambulatory 
care to the four national health providers may facilitate 
the medical care that this population requires. But short 
of targeted action, such as health education for service 
users and families, and programs for the reduction of 
stigma among health agents, we may find that a mere 
organizational procedure may fail to change the serious 
risk that we, and many others before us, have shown. As 
a model of care for people with mental disorders (e.g., 
depression) in the primary health setting, we refer the 
reader to a recently published study showing how treat-
ment of patients with poorly controlled diabetes, coro-
nary heart disease or both, were successfully assisted by 
a specially designed nurse-based program (29).

References 
Jeste DV, Gladsjo JA, Lindamer IA, et al. Medical comorbidity in 1. 
schizophrenia. Schizophr Bull 1966; 22: 423-430.
Phelan M, Stradins L, Morrison S. Physical health of people with severe 2. 
mental illness. BMJ 2001; 322: 443-444.
Raphael B, Schmolke M, Wooding, S. Links between mental and 3. 
physical health and illness. In Herrman H, Saxena S, Moodie R, editors. 
Promoting mental health. Concepts. Emerging evidence. Practice. 
World Health Organization: Geneva, 2005.



239

ZIoNA HAkLAI eT AL.

Osborn DPJ. The poor physical health of people with mental illness. 4. 
West J Med 2001; 175: 329-332.
Cradock-O’Leary J., Young AS, Yano EM, et al. Use of general medical 5. 
services by VA patients with psychiatric disorders. Psychiatr Serv 2002; 
53, 874-878. 
Piatt EE, Munetz MR, Ritter Ch. An examination of premature mortality 6. 
among decedents with serious mental illness and those in the general 
population. Psychiatr Serv 2010; 61: 663-668.
Kisely S, Sadek S, MacKenzie A, et al. Excess cancer mortality in 7. 
psychiatric patients. Can J Psychiatry 2008; 53: 753-761.
Hoyer EH, Mortensen PB, Olesen AV. Mortality and causes of death in 8. 
a total national sample of patients with affective disorders admitted for 
the first time between 1973 and 1993. Br J Psychiatry 2000; 176: 76-82. 
Honkonen H, Mattila AK, Lehtinen K, et al. Mortality of Finish acute 9. 
psychiatric hospital patients. Soc Psychiatry Psychiatr Epidemiol 2008; 
43: 660-666.
Tidemalm D, Waern M, Stefansson C-G, et al. Excess mortality in 10. 
persons with severe mental disorder in Sweden: A cohort study of 
12,103 individuals with and without contact with psychiatric services. 
Clin Pract Epidemiol Ment Health 2008;4:23. 
Harris EC, Barraclough B. Excess mortality of mental disorders. Br J 11. 
Psychiatry 1998; 173: 11-53.
Zilber N, Schufman N, Lerner Y. Mortality among psychiatric patients - 12. 
The groups at risk. Acta Psychiatr Scand 1989; 79: 248-256.
Epstein L, Horev T. Inequalities in health and in the health system. 13. 
Presentation of the problem and guidelines for policy correction. 
Jerusalem: Merkaz Taub, 2007 (Hebrew).
Levav I, Grinshpoon A. Mental health services in Israel. Int Psychiatry 14. 
2004; 4: 10-14. 
www.health.gov.il/suicides. Accessed on July 13, 2010.15. 
Hiroeh U, Appleby L, Mortensen PB, et al. Death by homicide, suicide 16. 
and other unnatural causes in people with mental illness: A population-

based study. Lancet 2001; 358: 2110-2112.
Hiroeh U, Kapur N, Webb R, et al. Deaths from natural causes in people 17. 
with mental illness: A cohort study. J Psychosom Res 2008; 64: 275-283. 
Levav I, Kohn R, Dohrenwend BP, et al. An epidemiological study of 18. 
mental disorder in a 10-year cohort of young adults in Israel. Psychol 
Med 1993; 23:3, 691-708. 
Whyte S, Penny C, Phelan M, et al. Quality of diabetes care in patients 19. 
with schizophrenia and bipolar disorder: Cross sectional study. Diabet 
Med 2007; 24: 1442-1448.
Lachman M, Hadass-Lidor N. Rehabilitation of persons with psychiatric 20. 
disabilities in the community: From de-hospitalization to recovery and 
inclusion. Hadea Harevaja ICSW 2003;35:14-17 (Hebrew).
Lichtenberg, P, Kaplan Z, Grinshpoon A, et al. The goals and limitations 21. 
of Israel’s psychiatric case register. Psychiatr Serv 1999; 50, 1043-1048. 
Ministry of Israel, Mental Health in Israel. Statistical Annual 2003. 22. 
Mental Health Services, Department of Information and Evaluation, 
Jerusalem, 2003.
Burt BA. Definitions of risk. J Dental Educ 2001; 65: 1007-1008.23. 
Grinshpoon A, Bar-Hana M, Levav I, et al. Cancer in schizophrenia: Is 24. 
the risk higher or lower? Schizophr Res 2005; 73:2-3; 333-341.
Levav I, Lipshitz I, Nobikov I, et al. Cancer risk among parents and siblings 25. 
of patients with schizophrenia. Br J Psychiatry 2007; 190: 156-161. 
Rasanen S, Hakko H, Villo K, et al. Excess mortality among long-stay 26. 
psychiatric patients in Northern Finland. Soc Psychiatry Psychiatr 
Epidemiol 2003; 38: 297-304.
Brown S, Birtwistle J, Roe L, et al. The unhealthy lifestyle of people with 27. 
schizophrenia. Psychol Med 1999; 29, 697-701.
Goldberg Y. The National Program of Suicide Prevention. Personal 28. 
communication, 2010.
Katon WJ, Lin EHB, Michael Von Korff M, et al. Collaborative care 29. 
for patients with depression and chronic illnesses. N Engl J Med 2010; 
363:2611-2620.


