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Schizophrenia has long been recognized to be accompanied by
greater physical morbidity and elevated mortality (Meyer and
Nasrallah, 2009). Yet, it is only relatively recently that investigators
have begun to fully explore the possibility that the schizophrenia syn-
drome affects not only the brain but the rest of the body as well. This
multi-systemic view of the disorder was initially proposed in a review
by Kirkpatrick and Galderisi (2008) who posed the question of whether
schizophrenia was a disease of accelerated aging. By focusing the field
on the notion that aging of both body and brain might be more rapid
in people with schizophrenia compared to those without a serious men-
tal illness, their review consolidated previous work and suggested
studying the syndrome through a new prism.

This Special Issue begins with an updated review from Kirkpatrick
and Kennedy (2017). The authors once again consider the complex re-
lationship between disease and aging in schizophrenia, and whether it
might qualify as a segmental progeroid syndrome, characterized by
some but not all aspects of accelerated aging. In briefly reviewing prog-
ress in testing some of the hypotheses of their original article
(Kirkpatrick and Galderisi, 2008), the authors note some areas in
which evidence is consistently supportive of accelerated aging
(e.g., glucose tolerance and insulin resistance, prolactin, inflammation,
and oxidative stress) and others where the evidence is more mixed
(e.g., cognition and telomere length). They highlight the need for
more longitudinal studies, and emphasize the importance of accounting
for potential confounds such as antipsychotic use, ethnicity, gender, so-
cioeconomic status, lifestyle factors (e.g., sedentary lifestyle, smoking,
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diet), and body mass index in studies of accelerated aging in
schizophrenia.

Furthermore, within the schizophrenia syndrome, subgroups
may exist that are determined by clinical features, genetic or envi-
ronmental risk factors, level of inflammation, or other factors.
These subgroups may also differ in whether or not, or in what sys-
tems, accelerated aging occurs. The authors then considered seven
inter-related mechanistic pathways thought to be involved in
aging: epigenetic changes/DNA methylation, inflammation,
proteostasis, including the mTOR signaling factor, adult stem cell
function, metabolic changes, adaptation to stress, and macromolecu-
lar damage. Although some of these biomarkers have begun to be ex-
amined in schizophrenia, the article suggests studying these
pathways in various cell types and with panels that can detect mul-
tiple players in the pathway. The review concludes by speculating
on how a better understanding of the aging process in schizophrenia
might lead to new lifestyle and pharmacologic interventions to slow
aging and reduce morbidity and mortality.

The next article by Lee et al. (2017) discusses the most serious
real life consequences of the postulated accelerated aging -
i.e., premature mortality. The authors present data from a systematic
review of longitudinal studies of mortality rates in schizophrenia.
While the general population is living longer (almost a decade
more since the 1970's), the troubling finding of this study is that pa-
tients with schizophrenia have not benefitted from this increase in
longevity. Indeed, the mortality gap increased by 37% from pre-
1970's studies; more recent longitudinal studies showed a three-
fold elevation in mortality on average, and most individual studies
also observed an increasing gap over the years examined. There
may be biological as well as sociological explanations for the widen-
ing disparity in mortality rates. In the case of other health disparities,
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such as those due to race/ethnicity and socioeconomic status,
targeted environmental and clinical interventions have been report-
ed to reduce gaps in health outcomes. The Lee et al. (2017) article is
important in that it raises awareness that the issue of heightened
mortality in schizophrenia deserves continued attention and invest-
ment of resources aimed at reversing this disturbing and deadly
trend.

Extending longevity in schizophrenia is a critical need that should be
pursued with equal attention to improving the quality of life in the ad-
ditional years. Cognitive dysfunction has become recognized as a core
feature of the disorder, with longitudinal studies showing strong links
to functional outcomes (Green et al., 2004). In the current issue,
Harvey and Rosenthal (2017) examine the hypothesis of accelerated
aging of cognitive performance and everyday functioning in schizophre-
nia. In this review of their own and others' work in this area, they ob-
serve that many features of cognitive performance, functional
capacity, and functioning of people with schizophrenia resemble those
of nonpsychiatric comparison participants who are 30 years older. Fur-
thermore, there is some evidence from cross-sectional studies that the
gradient of age-related changes is steeper among individuals with
schizophrenia, suggesting both premature and accelerated cognitive
aging. The pattern of cognitive deficits and changes is similar to that in
typical aging, and does not resemble what is seen in pre-clinical or clin-
ical Alzheimer's Disease. The authors emphasize that many longitudinal
studies show parallel cognitive decline with age in people with and
without schizophrenia, but note that there are subgroups who show
steeper declines including those early in the course of the illness who
have repeated relapses and chronic patients who are treatment resis-
tant. In considering the role of metabolic and substance use co-
morbidities in the cognitive deficits of schizophrenia, the authors con-
clude that although these medical factors certainly worsen cognition
and perhaps accelerate decline, the presence of cognitive dysfunction
in persons with schizophrenia but without these co- morbidities sug-
gests that they are not the sole drivers of premature and more rapid
aging in patients. This paper sets the stage for studies of the possible bi-
ological underpinnings of altered course of cognitive and functional
changes with age, which is the subject of several other articles in this
Special Issue.

Consistent with the idea presented in the Harvey and Rosenthal
review that there may be subgroups within the schizophrenia syn-
drome with better or worse trajectories of aging, Cohen and
Murante's (2017) longitudinal study of performance on the Demen-
tia Rating Scale (DRS) among community-dwelling older persons
with early-onset schizophrenia identified several distinct patterns
across an average follow-up period of almost 5 years. Although DRS
performance was poorer in schizophrenia patients than in compari-
son participants, there were no cross-sectional differences in base-
line DRS scores between individuals younger and older than 65, no
significant overall decline in DRS scores from baseline to follow-up,
and no evidence for greater decline over the study period for persons
with baseline age older than 65. However, there was considerable
heterogeneity of individual trajectories: 20% of patients showed sub-
stantial decline, 20% had substantial improvement, and the rest
showed moderate or minimal positive or negative change in DRS
scores. Among the 11 variables tested, only three were predictive
of follow-up DRS scores. Specifically, DRS performance at follow-up
was worse among non-White patients, individuals with lower base-
line DRS performance, and those who had an increase in anxiety
from baseline to follow-up. This study suggests that a minority of pa-
tients with early-onset schizophrenia may be at risk for accelerated
cognitive aging, particular those with greater cognitive deficits to
begin with, increasing anxiety with age, and those who are non-
White. The authors speculate that interventions to decrease anxiety,
remediate cognitive deficits, and treat metabolic co-morbidities that
are more prominent in non-White groups could stave off cognitive
decline.

Clinical correlates of functional outcomes were the focus of
Muralidharan et al.'s (2017) study of the relationship between thought,
language, and communication (TLC) symptoms (i.e., thought disorder
and alogia), age, and outcomes in a large sample of middle-aged and
older community-dwelling patients with schizophrenia. In contrast to
previous studies in institutionalized patients, which found that TLC def-
icits predicted only poorer social outcome, the current study of a
community-dwelling sample showed that patients with greater degrees
of alogia had worse performance on a social functioning capacity test
and worse community functioning in many domains; more disconnect-
ed speech was associated only with worse occupational functioning.
Since these relationships were observed after adjusting for several de-
mographic and clinical measures and for cognitive performance, there
appeared to be a role for alogia and thought disorder in functional out-
comes above and beyond the known association with general cognitive
deficits. Older patients had worse occupational and social community
functioning than younger patients; since these age associations dimin-
ished when considering TLC measures in the model, there is some evi-
dence that TLC deficits mediate the age associations with functioning.
The authors suggest that interventions to reduce TLC deficits could be
particularly useful in improving community functioning among older
adults with schizophrenia.

Searles et al. (2017) present a thorough review of the potential role
of steroidal hormones in sex differences in the course of schizophre-
nia. Women with typical age of illness onset generally have a more
benign course of schizophrenia, but there is a second peak of onset
for older women following menopause. This pattern suggests a hy-
pothesis that the presence of estrogen may be protective, perhaps
through estrogen's modulatory effects on dopamine. The authors re-
view studies showing that frequency of relapse is greater and symp-
toms are more severe in women during times of relative estrogen
depletion and that trials of estrogen therapy were effective in reduc-
ing symptoms in pre-menopausal women. The literature regarding
older, post-menopausal women is sparse, but there are hints that es-
trogen treatments may improve functioning. Lindamer et al. (2001)
found in a retrospective data analysis that older women with schizo-
phrenia who had taken hormone replacement therapy had fewer
negative symptoms, and a few trials of raloxifene (a selective estro-
gen receptor modulator) have shown symptom improvement, in-
cluding gains in cognitive performance. The authors point out that
the ability of estrogen to enhance dopamine function seems to be re-
lated to changes in the level of expression of the Catechol-o-
methyltransferase (COMT) gene, and interactions of COMT polymor-
phisms with estradiol levels have been observed in healthy pre-
menopausal women. Only a single study has examined the interplay
of COMT genotype and estrogen levels (Papaleo et al., 2015), and the
nature of the interaction was different from that in healthy individ-
uals and in a direction that countered the idea of estrogen being pro-
tective in aging women with schizophrenia. Although estrogen
treatment in healthy individuals may be associated with a high
risk-to-benefit ratio, the authors argue that the balance may be
tipped in favor of attempting such intervention for women with
schizophrenia and deserves further study.

In addition to estrogen levels and COMT genotype, assessment of
other blood-based biomarkers has begun to contribute to our under-
standing of the aging process in schizophrenia. Evidence is accumu-
lating from cross-sectional studies that people with schizophrenia
have greater systemic inflammation, cytotoxicity, and oxidative
stress, and poorer metabolic health (Meyer et al., 2005), gene ex-
pression, and receptor/synaptic function compared to age-matched
healthy individuals; in a minority of studies in this area, age was
more strongly associated with biomarker levels in the schizophrenia
than comparison group (Nguyen et al., 2017). Thus, there is consis-
tent evidence of premature aging of many biological indices that
are age-related and some evidence of accelerated aging. As reported
in this issue, McKinney et al. (2017) set out to test whether a robust
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