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Introduction

Decades of research have demonstrated markedly elevated physical comorbidity and
premature mortality in persons with schizophrenia, with a 15-20 year shorter life expectancy
compared to the general population (1, 2). Much of this longevity gap has been attributed to
natural causes of death, in particular, cardiovascular disease (3-5). Unhealthy lifestyles (e.g.,
smoking, poor diet, sedentary habits), suboptimal healthcare perpetuated by social stigma
against mental illnesses, and biological factors (e.g., accelerated aging) contribute to
increased mortality (4, 6-10). Recent individual studies have suggested an increasing
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mortality gap between persons with schizophrenia and the general population during the last
20-30 years (4, 9, 11-16). However, in contrast to regular epidemiologic examinations of
changing mortality trends in serious physical illnesses such as cancer (17-19), there has
been no systematic review of longitudinal trends in mortality among persons with
schizophrenia.

Average life expectancy in developed countries (including Western Europe) increased from
72 years in 1970-1975 to 80 years in 2005-2010 (20). This increase is attributed mainly to
medical advances and improved healthcare, turning illnesses that used to be almost
inevitably fatal (e.g., myocardial infarctions and strokes) into chronic diseases. However,
these benefits have not been universal, and have not had much impact on population
subgroups such as ethnic/racial minorities and lower socioeconomic classes (20), likely due
to discrimination, disparate use of healthcare services, race-specific risks for certain
diseases, and lifestyle differences between low- and high-income areas. In the case of
schizophrenia, the main changes in the mental healthcare system in the western world during
the last century were the discovery and widespread use of antipsychotic medications in the
1950s and the subsequent community psychiatry movement that led to deinstitutionalization
of persons with serious mental ilinesses (SMI) from psychiatric hospitals. Psychiatric care
was restructured from primary inpatient services to outpatient clinics, as most psychiatric
hospitals closed in the 1960s and early 1970s throughout western European countries (21—
23). In the United Kingdom, for instance, the number of psychiatric beds decreased from
150,000 in the 1950s to 27,000 in 2010, following sharp declines in the 1970s and 1980s
(24). This change might have helped protect persons with SMI from the abuses of mental
institutions, offered effective treatment of the symptoms for the first time, and promoted
recovery within a community setting (5, 12). Initially, most people with SMI moved from
institutions to live with their families; however, at least in the US, the proportion of SMI
patients living with families has declined significantly over the past three decades, from 73%
to 46% (25-27). At the same time, the mental health system has lacked adequate
infrastructure for the necessary social support and healthcare for people with SMI, resulting
in new challenges of homelessness and incarceration (23). In order to highlight an important
area of policy reform and improved clinical practice, we sought to determine if the excess
mortality rates in schizophrenia changed during the recent decades, explicitly focusing on
the pre-1970 and post-1970 studies to assess possible associations of deinstitutionalization
and changing mental healthcare system.

Using the Meta-analysis Of Observational Studies in Epidemiology (MOOSE) guidelines
(28), we conducted a systematic literature search for longitudinal studies of mortality in
schizophrenia, as outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) diagram (Figure 1). Inclusion criteria were: (1) English-language
reports published since 1950 as identified through a systematic search of two electronic
databases (MEDLINE and Psyclnfo) in March 2017 using the search terms/phrases for
MEDLINE (“Mortality”[Mesh]) AND (“Schizophrenia Spectrum and Other Psychotic
Disorders”[Mesh]) and Psycinfo, (2) reported mortality in patients with schizophrenia,
schizoaffective disorder, and other psychotic disorders, (3) reported standardized mortality
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ratio (SMR) data or sufficient information to allow calculation of the SMR, (4) reported
more than one time-point, and (5) reported mortality from all-cause, natural cause, or
cardiovascular-related causes. SMR is a commonly used metric of the excess mortality in
schizophrenia relative to the general population SMR data convey the rate of mortality in
persons with schizophrenia compared to the general population, adjusted for age and gender.
Review papers were excluded from this study; however, all original empirical reports
identified through the above search terms were examined for possible inclusion.

Statistical Analyses

Results

We calculated the annual rate of change in SMR within each study (difference in SMR
divided by the original SMR and then by the number of years between the two SMR time-
points) as well as the overall mean SMRs before and after the early 1970s. As the study
populations varied from one another in several ways (Table 1) and our focus was on changes
in SMR over time, we could not use formal statistical methods of meta-analysis such as a
forest plot.

A total of eight longitudinal studies met our selection criteria and were included in this
review — two initiated before and six initiated after 1970 (Table 1). The data on eight
different populations were obtained from nine papers. Data regarding a population of Dutch
patients were presented in two separate papers (1, 10). Aside from one pre-1970 study from
the US (representing 50% of the data available for the pre-1970 estimates), all reports came
from countries in western Europe. All these studies used patient registries to identify and
track the population. The SMRs were computed using the general population of that locale/
country as a reference population. With three exceptions (4, 21, 29), each study included
more than 1,000 persons with schizophrenia. The studies differed in the length of follow-up
and in the sizes of the patient registry (range 129 to 200,000 patients). Half of the studies
examined outpatients, and others focused on inpatients. The subject inclusion criteria varied,
e.g., age, admission/discharge from psychiatric hospital, receipt of psychiatric services, and
the version of the diagnostic code (such as the ICD) employed. Studies did not report
information that may impact mortality, e.g., individual patients’ family histories of diseases,
smoking, and comorbid conditions.

Longitudinal SMR data by gender were provided in eight studies (1, 9-11, 21, 22, 29-31).
All except Tsuang (1977) and Licht (1993) showed increasing SMRs over time in both
genders. The Tsuang study (data over 1935-1975) showed decreasing SMRs over time in
both genders; this study was the only one that reported on data prior to 1970. In the Lesage
study (1979-1982), all-cause SMRs decreased in men, but increased in women. However,
this study had the smallest number of participants (129 patients.) Most other investigations
drew from county or national populations, with sample sizes of 1000+. Thus, overall there
did not seem to be a gender difference in mortality rates.

Data on the SMRs for natural versus unnatural causes of death in longitudinal studies were
available for only two studies (4, 9). Both investigations showed increasing SMRs for
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natural causes of death over time, while SMRs remained stable for unnatural causes of death
over time.

Overall, the studies showed an increasing gap in mortality rates between persons with
schizophrenia and the general population from all causes after the early 1970s. The SMR
over the course of the studies showed an average rate of change of —1.6% per year, 95% Cl
[-10.5, 7.4] in the two pre-1970s studies, and an increase of 3.0%, 95% CI [0.1, 6.0] in the
six post-1970s studies. The mean SMR was 2.2 in the pre-1970s studies and 3.0 in the
post-1970s studies, representing an increase of 37%.

Discussion

Our findings suggest a widening longevity gap between persons with schizophrenia and
general population since the early 1970s. Nearly all the post-1970 studies reported overall
trends of increasing SMRs over time. Natural causes of death, often due to premature onset
of serious medical diseases, are responsible for the increasing mortality gap in schizophrenia
(9). Unnatural causes of death (suicides, accidents) have high SMRs, but account for <20%
deaths in schizophrenia (2, 4, 32, 33), and the mortality gap due to unnatural causes has been
stable over time (9, 34).

In contrast to schizophrenia, improving life expectancy and decreasing mortality rates have
been observed in the general population for a number of serious medical conditions. For
example, lung cancer one-year mortality rates in Denmark dropped 25% between 2000 and
2012, which the authors attribute to improved diagnostic procedures, accessibility to
treatment, and efficacy of treatments (17). Similar mortality trends for breast cancer with a
16-29% decrease in deaths during 1986—-2006 were reported in multiple European countries
after implementation of mammography screening (35). Analogous changes have been
observed in HIVV/AIDS mortality, with all-cause SMRs dramatically decreasing from 126.8
in 1996 to 21.3 in 2011-2012 in HIV-positive individuals in Canada, following the initiation
of combination antiretroviral therapy in 1996 (36). Western European countries observed
60-80% reductions in mortality from ischemic heart disease and acute myocardial
infarctions over the past 30 years, with improved diagnostic and management of
cardiovascular conditions (37, 38). Despite these trends in improved longevity for a number
of different medical conditions, such improvements have not been observed in those with
SMI, such as schizophrenia.

Our review has several limitations. The number of studies that met our inclusion criteria was
small, especially before the early 1970s. The data from these studies were presented in
different ways, with SMRs that included variable time periods (1 to 12 years.) Thus, it was
difficult to determine if an SMR calculated for say 1935-1944 would best describe the
1930s or 1940s. The results may not be generalizable to non-western countries. The SMRs
across different studies may not be consistent, due to differences in precision/reliability in
measuring deaths, although three reports were based on nationwide registries with low lost-
to-follow-up rates. Most studies used ICD-8, -9 or -10 as their diagnostic criteria for
schizophrenia, though three studies did not outline which diagnostic guidelines were used.
None of the reports used DSM criteria (nearly all studies came from Western European
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countries where ICD is more commonly used.) We did not use diagnostic criteria as an
exclusion factor for the review as these changed over the years, sometimes even within a
single study (e.g., from ICD-9 to ICD-10) (4, 11). Additionally, the registry studies tended to
use chart diagnoses which may have entailed variable diagnostic criteria depending on when
the patient was first evaluated and given a mental health diagnosis. Therefore, we focused on
relative changes within each study. Finally, none of the studies was specifically aimed at
determining possible causes for changes in SMRs over the years.

The reasons for our finding are not known. However, it is noteworthy that the early 1970s
were a peak time of psychiatric inpatient bed closures (25). From the mid-1950s to the early
1970s, mortality seemed to have decreased in people with SMI, possibly due to receiving
antipsychotics, leaving crowded psychiatric facilities with poor care, and moving in with
families (5, 12, 26). However, subsequently the individuals with SMI encountered
fragmented health services and inadequate housing resources (23, 25). Deinstitutionalization
without adequate social support might have exposed people with SMI to the stressors of
obtaining housing and food, and increased homelessness and incarceration rates (23).
Additionally, persons with schizophrenia warrant comprehensive and regular physical
monitoring by primary care services in order to prevent and treat chronic age-related medical
conditions (39). Accelerated biological aging may also play a role in the premature
morbidity and mortality observed in schizophrenia, with evidence of elevated inflammation
and oxidative stress in persons with schizophrenia compared to healthy comparison subjects
(7, 8, 40). Alternative explanations for the reported increase in SMR for schizophrenia over
the past 5 decades might include methodological issues in computing SMR and adverse
effects of chronic treatment with first and second generation antipsychotics (13). Despite the
known metabolic and cardiac side effects, antipsychotic use in people with schizophrenia is
associated with lower mortality, indicating that other factors (e.g., lifestyle habits) may have
greater impact on mortality in this illness than antipsychotics (41-43).

These findings may be analogous to findings of longevity gaps in ethnic minorities
(especially African-Americans) and people with lower incomes. African-Americans have a
17% increased mortality rate compared to Caucasians, controlling for education, home
ownership, and family income, probably due to persistent disparities in healthcare usage, as
well as increasing HIV and risk of death by homicide among African Americans during the
1980s (44). One may draw a parallel between socially or economically disadvantaged
segments of the general population and people with schizophrenia. For instance, people in
the bottom 1% of the income strata have a 10-15 year shorter life expectancy relative to the
top 1% of the income strata (45). The individuals in the lowest socioeconomic strata face
several challenges similar to those faced by people with schizophrenia, such as low level of
education, poor diet, poverty, poor healthcare, and high levels of stress. Most strikingly, low-
income earners have significantly improved life expectancies if they live in cities with highly
educated and high-income populations and well-funded public services (45). These effects
may be a result of local influences such as public policies that improve health (e.g., bans on
smoking in public places), availability of social services, and positive health behaviors that
may be ‘contagious’ between those with higher and lower incomes. Such findings may serve
as guiding principles for reducing excess morbidity and mortality in schizophrenia.
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It should be noted that community-based psychosocial interventions can result in
substantially improved outcomes. In the Team for the Assessment of Psychiatric Services
(TAPS) project led by Leff and colleagues (46) in London in the 1980s-90s, provision of
necessary community services after deinstitutionalization, including meals and housing
along with social supports, led to significant improvement in psychopathology including
negative symptoms, and socialization at 5-year follow-up assessments. Such findings
suggest a potential for improving prognosis and longevity in persons with chronic
schizophrenia, by employing appropriate environmental and cultural interventions.

Even in developed nations, an important segment of the population - i.e., people with SMI -
has not benefited from new scientific advances and lifestyle changes that have increased
longevity of the general population. Over the past half-century, despite a growing body of
empirical research on schizophrenia and the accompanied improvements in available
treatments, the mortality gap between people with schizophrenia and the general population
has widened, rather than narrowed. It is likely that these findings reflect on persistent and
pervasive stigma against mental illness and societal neglect of this vital yet vulnerable
segment of the population, which continues to be disenfranchised. Accordingly, work is
urgently warranted to help reduce stigma, improve healthy lifestyles in a disseminable way,
and tailor primary care services so that persons with SMI are not left behind in the longevity
revolution.
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