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Abstract

Objectives—Impaired insight into illness is a prevalent feature of schizophrenia, which
negatively influences treatment adherence and clinical outcomes. Little is known about the effects
of aging on insight impairment. We aimed to review the available research literature on the effects
of aging on insight into illness in schizophrenia, in relation to positive, negative, and cognitive
symptoms. Ultimately, we propose a trajectory of insight in schizophrenia across the lifespan.

Method—A systematic Medline® literature search was conducted, searching for English
language studies describing the relationship of insight into illness in schizophrenia with aging.

Results—We identified 62 studies. Insight impairment is associated with illness severity,
premorbid intellectual function (i.e. 1Q), executive function, and memory. Insight impairment
improves modestly during midlife, worsening again in late life. It tends to fluctuate with each
episode of psychosis, likely in relation to worsening positive symptoms that improve with
antipsychotic treatment. The relationship between insight impairment and cognitive dysfunction
appears to attenuate with age, while the relationship with lower premorbid intellectual function is
preserved. The association between impaired insight and negative symptoms is unclear.

Conclusions—The available literature suggests that the course of insight impairment follows a
U-shaped curve, where insight impairment is severe during the first episode of psychosis,
modestly improves over midlife, and declines again in late life. Future studies are required to
investigate the trajectory of insight into illness and its core domains across the lifespan from
prodromal phase to late life.
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Introduction

Schizophrenia is a chronic brain disorder characterized by impaired insight into illness.
Insight into illness is recognized as a multidimensional construct consisting of having
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awareness of a mental disorder, its symptoms, its implications, and need for treatment
(David, 1990; Lincoln et al., 2007). Moderate-to-severe insight impairment occurs in over
50% of patients with schizophrenia (Amador et al., 1994; Schwartz et al., 1997) and is
associated with medication non-adherence and poor clinical and functional outcomes
(Amador et al., 1994; Schwartz, 1998b; Lysaker et al., 2002; Smith et al., 2002; Buckley et
al., 2007; Saravanan et al., 2010; Segarra et al., 2012). Moreover, impaired insight has
limited responsiveness to pharmacological and psychological interventions, including
cognitive behavioral therapy (CBT) and psychoeducation (Mojtabai et al., 1998; Pijnenborg
et al., 2013). Although the significance of insight into illness is evident, it is poorly
understood. Recently, insight into illness in schizophrenia has received more attention in the
research literature (Mintz et al., 2003; Ouzir et al., 2012). Yet, despite the increasing
number of older patients with schizophrenia (Cohen et al., 2000), the effects of aging on
insight impairment, and to an even lesser degree, its role in late life, remain largely
unexplored.

Insight into illness in schizophrenia appears to fluctuate with illness severity, worsening
with an acute psychotic episode and improving with treatment and recovery (Schwartz,
1994; Weiler et al., 2000; Wiffen et al., 2010b; Parellada et al., 2011; Comparelli et al.,
2013; Koren et al., 2013). Impaired insight is independently associated with illness severity
and cognitive function, namely executive function, premorbid intellectual function (i.e. 1Q),
memory, and to a lesser degree, attention (Mintz et al., 2003; Aleman et al., 2006; Shad et
al., 2006; Orfei et al., 2008; De Hert et al., 2009; Mohamed et al., 2009; Trevisi et al., 2012;
Gerretsen et al., 2013b, 2013a; Mingrone et al., 2013). Positive symptoms attenuate and
cognitive function appears to decline with age, while the effects of aging on negative
symptoms are mixed (Cohen et al., 2000, 2008; Rajji and Mulsant, 2008; Rajji et al., 2013).
As such, one's insight into illness may change as a function of the aging process.

The aims of this review are to discuss the following: (1) the multidimensional construct of
insight into illness in schizophrenia; (2) the explanatory models of insight into illness and
their relation to aging; (3) the effects of aging on the course of schizophrenia, in terms of the
interaction among insight into illness and positive, negative, and cognitive symptoms; (4)
the effects of episode of psychosis on changes in insight into illness; (5) the influence of
phase of illness on insight into illness; (6) a proposed trajectory of insight into illness in
schizophrenia across the lifespan; and (7) future directions.

A systematic Medline® literature search (1949-December 2013) was conducted, searching
for English language case reports, studies, or reviews describing the relationship of insight
into illness in schizophrenia with aging. The search was performed using the terms
“schizophrenia” or “psychotic disorders” and “aging” or “age” (“age of onset” OR “Age
factors” OR “Age distribution™), which were cross-referenced with the terms “insight,”
“illness awareness,” “denial,” “awareness,” “anosognosia,” and “agnosia.” All MeSH terms
were explored, and all subheadings were included. Reference sections were gleaned for
relevant articles overlooked by the search strategy.
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This search identified 83 publications. All of the titles or abstracts were read by two of the
authors (P. G. and E. P.), and 28 relevant papers were selected and reviewed. We identified
an additional 57 articles from reviewing cited and citing articles. We retained all studies (n =
62) that reported on insight impairment in schizophrenia spectrum disorders and aging. The
data are summarized in Table 1. The majority of cross-sectional studies did not find an
association between insight into illness and age; however, results from the few longitudinal
studies were mixed.

Insight into illness in schizophrenia: a multidimensional construct

Insight into illness in schizophrenia has evolved from the dichotomous notion of being
“present” or “not present” to a multidimensional construct that exists on a continuum
(David, 1990). There are several different definitions of insight into illness, and although not
exactly alike, they generally share their acknowledgement of four core domains: (1)
awareness of having a severe brain disorder; (2) awareness and appropriate attribution of
symptoms to mental illness; (3) acceptance of the need for treatment, most commonly with
an antipsychotic medication; and (4) awareness of social, occupational, legal, or other
negative consequences attributable to the mental disorder (David, 1990; Orfei et al., 2008).
Intriguingly, awareness in one domain does not ensure awareness in another domain (Bota et
al., 2006).

A number of instruments are available for the quantitative measurement of insight into
illness and its domains, including single-item measures that provide a global assessment of
insight into illness and multiple-item measures that can be divided into clinician-rated
(McEvoy et al., 1989; Amador and Strauss, 1990; David, 1990; Medalia and Thysen, 2008)
and self-report scales (Markova and Berrios, 1992; Selten et al., 1993; Birchwood et al.,
1994; Hayashi et al., 1999; Marks et al., 2000; Beck et al., 2004).

Explanatory models of impaired insight in schizophrenia

There are generally four explanatory models of impaired insight into illness in
schizophrenia: (1) psychological; (2) cognitive or neuropsychological; (3) clinical/
psychopathological; and (4) neuroanatomical. A fifth, (5) lack of information/education,
may also play an influential role in illness awareness deficits in patients with schizophrenia.

According to the (1) psychological model, impaired insight into illness, or illness denial,
serves as a defense mechanism that acts as a coping strategy for the emotional consequences
of acknowledging a severe mental illness (McGlashan and Carpenter, 1976; Moore et al.,
1999). Although results are mixed, some research has shown that greater insight into illness
is associated with hopelessness, lower self-esteem, depression, and suicidal ideation, along
with other negative effects (Carroll et al., 1999, 2004; Cunningham Owens €t al., 2001;
Drake et al., 2004; Cooke et al., 2007a, 2007b). This model of illness denial appears to be
applicable across the lifespan with arguably greater influence in the early phases of
schizophrenia, where there exists the strongest risk for depression and suicide in relation to
developing insight into illness (Melle and Barrett, 2012).
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The (2) cognitive/neuropsychological model suggests that an underlying cognitive
dysfunction mediates impaired insight. The greatest evidence in support of this theory is the
association between insight impairment and executive dysfunction, especially set-shifting, as
measured by the Wisconsin Card Sorting Test or Trail Making Test B, and lower premorbid
intellectual function (Young et al., 1993; Lysaker and Bell, 1994; Keshavan et al., 2004;
Aleman et al., 2006; Shad et al., 2006; Nair et al., 2014). Impaired insight, according to this
model, is thought to result from mental rigidity, faulty error monitoring, and the inability to
entertain alternative hypotheses for the etiology of delusional experiences. Memory and
attention deficits have also been associated with impaired insight (\Voruganti et al., 1997;
Keshavan et al., 2004; Nair et al., 2014). The effects of aging on cognition will be discussed
later (see Section on Aging, cognitive function, and insight into illness).

The related construct of “cognitive insight” proposes that one's degree of self-certainty and
self-reflectiveness dictate one's capacity for illness awareness (Beck et al., 2004). Studies on
the whole suggest that cognitive insight explains at most a modest portion of the variance of
insight into illness (Pedrelli et al., 2004; Warman et al., 2007; Uchida et al., 2009b;
Greenberger and Serper, 2010; Nair et al., 2014). To understand this, individuals with
schizophrenia may have significant rigidity about their illness beliefs, but relatively
preserved mental flexibility and self-reflectiveness in other domains.

The (3) clinical/psychopathological model considers impaired insight to be a product of the
severity of one's clinical psychopathology, in particular positive symptoms (Cuesta and
Peralta, 1994; Collins et al., 1997; Cuesta et al., 2006). More frequent, intense
hallucinations, greater delusional severity, and duration of untreated psychosis lead to
greater insight impairment (Sevy et al., 2004; Parellada et al., 2011) (see Section on Aging,
Positive Symptoms, and Insight into 1lIness).

The (4) neuroanatomical model posits that structural alterations underlie insight impairment.
Anosognosia or impaired illness awareness can occur with right hemisphere brain lesions
secondary to stroke, traumatic brain injury, and dementia (Orfei et al., 2008). To explain the
role of the right hemisphere in illness awareness, the cerebral hemispheres are thought to
serve distinct functions when confronted with discrepant cognitive or sensory stimuli
(Ramachandran et al., 2007). Impaired illness awareness in these contexts is thought to arise
from interhemispheric imbalance and serves as a model for understanding impaired insight
in other neuropsychiatric disorders, such as schizophrenia (Ramachandran, 1995;
Ramachandran et al., 2007; Shad et al., 2007).

Volume-based analyses using a region of interest approach support the neuroanatomical
model of impaired insight by reporting reduced right hemisphere volume in the right frontal
lobe, including the orbitofrontal cortex, dorsolateral prefrontal cortex (DLPFC), anterior
cingulate cortices (Flashman et al., 2001; Shad et al., 2004, 2006), and the right parietal lobe
(Shad et al., 2007). However, voxel-based morphometry studies using a whole brain
approach have produced mixed results (Ha et al., 2004; Bassitt et al., 2007; Cooke et al.,
2008; Morgan et al., 2010; Berge et al., 2011). A more recent study, exploring hemisphere
asymmetry, found relatively less right hemisphere volume in the DLPFC, and parietal and
anteroinferior temporal lobe in relation to impaired insight (Gerretsen et al., 2013a). Ina
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study of first-episode patients, cortical thickness, but not voxel-based morphometry, was
associated with regional thinning in the left middle frontal and inferior temporal gyri (Buchy
et al., 2011). Other studies have associated impaired insight with the following: reduced
brain volume, particularly within the frontal and parietal regions (Flashman et al., 2000;
Laroi et al., 2000; Sapara et al., 2007; Parellada et al., 2011); reduced white matter volume
(Gerretsen et al., 2013a); white matter deficits as measured with diffusion tensor imaging
(Antonius et al., 2011); and right posterior insula structural alterations (Palaniyappan et al.,
2011). Age-related cerebral atrophy may enhance the relationship between structural
changes and impaired insight, particularly in late life, where there may be greater insight
impairment than in midlife (Wiffen et al., 2010b). Studies are required to test this
hypothesis.

A final explanation for impaired insight in schizophrenia is the notion that (5) lack of
information/education contributes to unawareness of illness. According to this model,
patients often do not have the knowledge base required to score high on assessments of
insight into illness. Upon gaining information about schizophrenia, insight into illness may
improve in a subset of patients (Chan et al., 2009; Aho-Mustonen et al., 2011; Pijnenborg et
al., 2013).

None of these models seem to explain impaired insight in its entirety; at the same time, they
are not mutually exclusive. All models may coexist and contribute to a fuller understanding
of the complex construct of insight into illness. For example, the functional aspects of illness
denial as a defense mechanism may involve the same brain structures that are damaged in
anosognosia secondary to a cerebral lesion.

The interaction among aging, symptoms, and insight into illness in schizophrenia

Aging, positive symptoms, and insight into illness—Impaired insight into illness is
consistently associated with severity of positive symptoms in a number of cross-sectional
studies (David et al., 1992; Amador et al., 1993; Young et al., 1993; Collins et al., 1997;
Schwartz, 1998a; Chan et al., 2012), longitudinal studies (Weiler et al., 2000; Saeedi et al.,
2007) and a meta-analytic review (Mintz et al., 2003). However, some studies have failed to
find a relationship between positive symptoms and insight into illness (Cuesta and Peralta,
1994; Smith et al., 1998; Carroll et al., 1999; Braw et al., 2012).

The research literature suggests that positive symptoms improve with age in schizophrenia
(McGlashan and Fenton, 1993; Davidson et al., 1995; Cohen et al., 2000, 2008; Harrison et
al., 2001; Jeste et al., 2003; Bankole et al., 2008; Shepherd et al., 2012). In a sample 40 to
85 years, there was a trend towards improvement of positive symptoms in older patients
with schizophrenia (Jeste et al., 2003). The decline in positive symptoms is proposed to
represent “burnout” (Jeste et al., 2003), resulting from age-related degeneration of the
dopaminergic system (Schultz et al., 1997), countering the hyperdopaminergic state
hypothesized to cause psychosis (Howes and Kapur, 2009). Dopaminergic neuronal and
receptor loss may manifest in a reduction of positive symptom severity. Age-related
decreases in striatal D2 receptors (Volkow et al., 1996; Kaasinen et al., 2000) likely
contribute to the increased antipsychotic drug sensitivity of older adults (Jeste et al., 2003;
Uchida et al., 2009a; Leon et al., 2010) and the need for lower doses to achieve remission of
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positive symptoms. The observation of age-related improvement in positive symptoms is
used to argue that schizophrenia does not follow a debilitating course, as in Alzheimer's
disease or other dementias, with clinical deterioration usually limited to the first 5 years after
onset (Lieberman, 1999; Levine et al., 2011). There exists, however, heterogeneity among
different illness course trajectories, with a minority of patients deteriorating over time
(Harding, 1988; Olesen and Mortensen, 2002; Rabinowitz et al., 2007).

Overall, there appears to be an improvement of insight into illness with age, at least during
midlife, in conjunction with the attenuation of positive symptoms that may be related, in
part, to dopaminergic system “burnout.” It is important to note that longitudinal data on the
effects of aging on insight into illness and its relationship to symptomatology are, for the
most part, limited to samples less than 65 years.

Aging, negative symptoms, and insight into illness—The relationship among
aging, insight into illness, and negative symptoms is unclear, seemingly as a result of the
inconsistent association between negative symptoms and aging, and similarly, negative
symptoms and impaired insight.

Positive symptoms have traditionally characterized the early course of schizophrenia with
negative symptoms emerging later in life, dominating the clinical picture with age (Pfohl
and Winokur, 1982; McGlashan and Johannessen, 1996). However, explorations of the
literature on the effects of age on negative symptoms suggest that findings are mixed. In
earlier reports, negative symptom severity was observed to increase with age (Soni and
Mallik, 1993; Davidson et al., 1995; Gur et al., 1996). Conversely, subsequent and more
recent studies have indicated that negative symptoms stabilize or attenuate with age (Schultz
et al., 1997; Jeste et al., 2003; Cohen et al., 2013). One review reported that negative
symptoms were prevalent in 50-90% of first-episode patients, with only 20-40% of patients
experiencing persistent negative symptoms that remained stable in long-term follow-up
studies (Makinen et al., 2008).

The findings of studies reporting on the relationship between impaired insight and negative
symptoms are also mixed. Impaired insight and negative symptoms are modestly associated
in a number of cross-sectional studies (Nakano et al., 2004; De Hert et al., 2009; Braw et al.,
2012; Chan et al., 2012) and longitudinal studies (Kemp and Lambert, 1995; Saeedi et al.,
2007). Similarly, the results of a meta-analysis found a modest but significant relationship
between impaired insight and negative symptoms (Mintz et al., 2003). Conversely, other
cross-sectional (Amador et al., 1994; Collins et al., 1997; Schwartz, 1998a) and longitudinal
studies (Smith et al., 1998; Carroll et al., 1999) have failed to find a relationship between
impaired insight and negative symptoms.

Aging, cognitive function, and insight into illness—Impaired insight is negatively
correlated with cognitive function in cross-sectional (Young et al., 1993; Drake and Lewis,
2003; Goodman et al., 2005) and longitudinal studies (Lysaker and Bell, 1994). Other
studies, however, have failed to find a relationship between cognitive function and insight
into illness (Cuesta and Peralta, 1994; David et al., 1995; Kemp and David, 1996; Collins et
al., 1997; Aleman et al., 2002; Cuesta et al., 2006). In two comprehensive meta-analyses,
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global cognitive function, premorbid intellectual function (i.e. 1Q), executive function, and
memory were the cognitive domains associated with insight into illness (Aleman et al.,
2006; Nair et al., 2014).

The normal aging process is associated with cognitive decline, particularly with attention
and executive function, while the relationship with premorbid intellectual function is
preserved (Hedden and Gabrieli, 2004; Dickinson and Hiscock, 2010). Reports on the course
of cognitive function are mixed in schizophrenia and may depend on the sample studied.
Individuals with schizophrenia tend to score 1 to 3 standard deviations below normal healthy
controls on tests of cognition (Saykin et al., 1991; Wilk et al., 2004; Frangou, 2010; Rajji et
al., 2013) and have lower premorbid intellectual function as assessed with measures of 1Q
prior to the onset of the first episode of psychosis (Woodberry et al., 2008). Some studies
report that cognitive function progressively declines (Bilder et al., 1992; Sheitman et al.,
2000), while other studies suggest that cognitive function remains stable, especially among
community-dwelling patients (Gold et al., 1999; Heaton et al., 2001; Kurtz, 2005; Keefe et
al., 2006; Bonner-Jackson et al., 2010). In studies of community-dwelling patients, age-
related cognitive decline occurs at a similar rate to healthy controls (Jeste et al., 2003; Rajji
et al., 2013). However, as a result of having less cognitive reserve, individuals with
schizophrenia may experience “premature aging” (Rajji et al., 2013). By comparison, the
rate of cognitive decline is accelerated in institutionalized patients and in those with more
severe psychopathology (Kurtz, 2005; Rajji and Mulsant, 2008). This suggests that these
patients may have less “cognitive reserve” than community-dwelling patients or the
possibility of a neurodegenerative process (Cohen et al., 2008).

Recent preliminary research suggests that aging in late life (greater than 60 years) attenuates
the relationship between insight impairment and measures of cognitive dysfunction seen in
younger samples, while its relationship with premorbid intellectual function is preserved
(Gerretsen et al., 2013b). In contrast to the modest improvement in insight into illness
observed in younger adults, a cross-sectional study that measured insight at different points
across the lifespan found the greatest insight impairment in the >56 years group (Wiffen et
al., 2010a). The reason for this decline may be related to the effects of “premature aging”;
however, this study did not assess cognition.

The effects of medications in late life, particularly high doses of antipsychotics and the use
of drugs with anticholinergic properties, may contribute to cognitive impairment and
possibly insight impairment (Leon et al., 2010; Gerretsen and Pollock, 2013). The effects of
drugs on insight impairment remain to be studied.

Insight into illness and episode of psychosis

To understand the relationship between aging and insight into illness, it is important to
distinguish it from its relation to an episode of psychosis. At any point across the lifespan, a
patient with schizophrenia can experience a new psychotic episode or an exacerbation of
preexisting psychotic symptoms, during which insight may fluctuate considerably. During a
psychatic episode, insight impairment tends to worsen in conjunction with worsening
psychosis and then improves with hospitalization and initiation of antipsychotic treatment
(David et al., 1995; Kemp and Lambert, 1995; Smith et al., 1998; Weiler et al., 2000;
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Parellada et al., 2011; Schennach et al., 2012; Koren et al., 2013). With recovery, insight
into illness appears to either remain stable or continue to improve. The greatest degree of
insight improvement may occur during the acute phase of treatment and may be influenced
by multiple factors, including psychosocial stressors, medication adherence, 1Q, age,
duration of untreated psychosis, severity, and phase of illness (Buckley et al., 2007; Wiffen
et al., 2010b; Parellada et al., 2011; Quee et al., 2011).

Insight into illness and phase of illness

We are not aware of any cohort studies that have measured insight impairment
longitudinally over the course of schizophrenia from the prodromal phase or first episode of
psychosis to late life. However, the progression of insight impairment at each phase of
illness (i.e. prodromal, first episode of psychosis, and chronic, including late life) may be
characteristically different, providing some clarity regarding the effects of aging. A caveat to
this approach is the likelihood that some, although few, patients may experience their first
episode of psychosis in mid-to-late life. The following section discusses the course of
insight into illness during the different phases of schizophrenia.

Prodromal phase of schizophrenia—Little is known about the relationship between
impaired insight into illness and the prodromal phase of schizophrenia. Prior to the onset of
the first episode of psychosis, patients with schizophrenia experience subsyndromal
symptoms (e.g. ideas of reference, persecutory ideation, and perceptual disturbances) for
which they have greater capacity for mental flexibility, discernment, and insight than during
subsequent phases of psychosis. We are aware of just one study that has explored insight
into illness during the prodrome of schizophrenia, which consisted of a retrospective
analysis of 24 participants diagnosed with schizophrenia within a 2-year period (Bota et al.,
2006). The investigators reported that insight into illness is usually maintained during the
initial perceptual disturbance phase yet dissipates later in the prodrome as the experiences
become delusional. As would be expected, the average age of these subjects at the time of
first diagnosis was mid-20s (25 + 9.5 years); however, no age differences were reported
between the “insight” and “no insight” groups.

First-episode schizophrenia—Longitudinal studies tracking insight into illness in
patients with first-episode psychosis report that insight into illness improves at follow-up
visits (Fennig et al., 1996; Mintz et al., 2004; Sim et al., 2006; Saeedi et al., 2007; Parellada
et al., 2009; Saravanan et al., 2010; Segarra et al., 2012; Capdevielle et al., 2013). A 5-year
longitudinal study reported continuous improvement in insight into illness measurements at
6months, 1 year, and 5 years (Johnson et al., 2012). In another longitudinal study, insight
into illness improved at 1-year follow-up yet failed to further improve during the subsequent
year (Parellada et al., 2011), suggesting greatest improvement during the acute phase of
treatment and hospitalization.

Midlife chronic phase of schizophrenia—During the chronic phase in midlife,
individuals with schizophrenia appear to have greater insight into illness than during the first
episode of psychosis. Studies that have compared multiple-episode versus first-episode
patients have reported more awareness of having a mental illness in the multiple-episode
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group (Thompson et al., 2001; Schennach et al., 2012; Koren et al., 2013). Explanations for
this difference included the following: acceptance of illness by chronic patients
(psychological model); greater psychological defensiveness by the first-episode patients
(psychological model); lack of education or knowledge about schizophrenia during the first
episode of psychosis (psychoeducation model); and a longer time undergoing treatment
(clinical/psychopathological model). In one study, although the multi-episode group had
greater insight into illness at the time of admission, first-episode patients had significantly
greater improvement in insight during the acute phase of treatment and at the time of
discharge (Schennach et al., 2012), which suggests that first-episode patients (and possibly
younger patients) may have a greater capacity for developing insight into illness than those
in later phases of schizophrenia. This idea is supported by another study, in which younger
patients experienced greater changes in insight into illness during a psychotic episode (Chen
et al., 2001).

A number of cross-sectional studies whose samples consisted primarily of subjects during
the chronic phase of schizophrenia have reported a modest-to-moderate association between
age and insight into illness (Mohamed et al., 2009; Braw et al., 2012), while others have
failed to find such a relationship (Amador et al., 1993; David et al., 1995; Gerretsen et al.,
2013b). These mixed findings among cross-sectional studies are confounded within this
phase of illness by heterogeneous sampling, possibly including first-episode and late-life
patients, schizoaffective disorder patients, and combining hospitalized (institutionalized) and
community-dwelling patients.

Late-life schizophrenia—There exists a paucity of literature that tracks insight into
illness in late life. Of the aforementioned studies, few included subjects greater than 60
years, thus failing to adequately assess the effects of aging on insight into illness in late life.
One cross-sectional study included patients up to 84 years and separated subjects into four
age groups (Wiffen et al., 2010a). The greatest insight impairment was found in the >56
years group, followed by the 18-28 years group. Insight into illness was significantly better
in the two intermediate groups. These findings, although preliminary, suggest that insight
impairment is severe with the onset of psychosis, modestly improves over midlife, and
worsens again in late life.

The decline in insight into illness in late life may be a function of the premature aging
observed in schizophrenia. Although age-related cognitive decline occurs at a similar rate
between patients with schizophrenia and healthy controls, functional impairment tends to
occur earlier because of lower cognitive reserve (Rajji and Mulsant, 2008; Rajji et al.,
2013).

Proposed trajectory of insight into illness

Based on the literature outlined in the previous sections, we propose that the course of
insight impairment follows a U-shape trajectory (Figure 1). During adolescence and early
adulthood, when prodromal and first episode of psychosis phases typically occur, insight
impairment progresses with the emergence of psychosis (Mintz et al., 2004; Bota et al.,
2006; Saeedi et al., 2007; Parellada et al., 2009, 2011). During hospitalization and treatment
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with antipsychotic medication, insight into illness tends to improve during the recovery
period (Weiler et al., 2000; Johnson et al., 2012; Schennach et al., 2012; Segarra et al.,
2012).

With the exception of episodic worsening during recurrent psychotic episodes, there is a
modest improvement in insight into illness throughout midlife, during the chronic phase of
schizophrenia (Thompson et al., 2001; Schennach et al., 2012; Koren et al., 2013). Possible
explanations for this improvement include the following: a longer duration of treatment;
amelioration of psychotic symptoms; acceptance of one's condition; acquisition of
knowledge about the illness; and improved coping techniques (Koren et al., 2013).

The trajectory of insight into illness into late life remains unclear, although limited evidence
suggests that it may decline during this phase. This may be due to a longer duration of
illness (Wiffen et al., 2010b); however, if this were the case, one would expect a decline in
midlife rather than the observed improvement in insight into illness. We propose that
worsening insight impairment in late life may, in part, be explained by the cognitive decline
associated with premature aging (Figure 2). Although cognitive decline in patients with
schizophrenia appears to progress at a similar rate in comparison with healthy individuals,
patients with schizophrenia have less cognitive reserve and accompanying neuroanatomical
alterations (e.g. cerebral atrophy and decreased neuroreceptor density) that may lead to
premature aging (Rajji et al., 2013). Insight impairment in late life may also be influenced
by the sample studied, as the severity of psychopathology and illness trajectory are worse in
institutionalized versus community-dwelling patients with schizophrenia (Rajji and Mulsant,
2008). Longitudinal studies that include participants with late-life schizophrenia are required
to test this hypothesis.

Conclusion and future directions

Impaired insight into illness is a common feature of schizophrenia, which negatively
influences treatment adherence and clinical outcomes. Our systematic review of the
literature suggests that insight impairment is associated with illness severity, duration of
untreated psychosis, lower premorbid intellectual function (i.e. 1Q), executive dysfunction,
and memory deficits. The course of insight impairment appears to follow a U-shaped curve
(Figure 1), where insight impairment increases with the first episode of psychosis, decreases
over midlife, and increases again in late life. Insight impairment also tends to fluctuate with
each episode of psychosis, likely in relation to worsening positive symptoms that improve
with antipsychotic treatment. Preliminary evidence suggests that the relationship between
impaired insight and measures of cognitive dysfunction appears to attenuate with age, while
the relationship with premorbid intellectual function is preserved. The association between
impaired insight and negative symptoms is unclear.

This review has a number of limitations: First, many relevant articles may have been omitted
from our Medline® search. For most studies, although they may comment on the
relationship between aging and insight impairment, the effects of aging were not their
primary aim. Second, lack of longitudinal studies that track insight impairment over a
significant period of time renders it challenging to make generalizations about the effects of
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aging. Third, the negligible representation of older adults with schizophrenia in the insight
literature serves as a barrier to truly understanding the effects of aging on insight into illness
in late life.

Insight into illness is recognized as a multidimensional construct that usually consists of
awareness of having a mental disorder, its symptoms, its implications, and need for
treatment; however, little-to-nothing is known about the effects of aging on these core
domains, which may follow different courses over the lifespan. We suggest a longitudinal
study to track insight into illness and its core domains in relation to other clinical features
(e.g. positive, negative, and cognitive symptoms; treatment adherence; and functional
outcomes) from early to late life in patients with schizophrenia. Naturally, the impracticality
of such a study poses difficulties. As such, a more pragmatic approach would be to utilize a
cross-sectional methodology, including samples from across the lifespan from prodromal
phase to late life. A greater understanding of the course and correlates of insight at each
phase of illness across the lifespan may help us better understand a complex phenomenon
with significant implications for treatment adherence and treatment outcomes. The ultimate
clinical application of gaining insight into illness is developing the capacity to consent to
treatment. Future research may demonstrate that different strategies at different phases of
illness may yield better clinical results. For example, psychoeducation and CBT for
psychosis may be of greater benefit in younger patients to improve insight into illness, while
neurostimulation and cognitive remediation strategies may be indicated for those in later
life.
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Figure 1.
Theoretical trajectory of insight impairment and positive symptom severity across the course

of schizophrenia (red line—insight impairment trend line).
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Theoretical trajectory of insight impairment in relation to cognition across the course of

schizophrenia.

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 23

Gerretsen et al.

‘TANNS 'T0°0
>d ‘6y°0-=1
‘T ANNS :Sleak
Z 1e yBisul 1ing Jydoziyos
pue afe auljaseg sieak g - V/IN $3[eISgNS pue swall AINNS g LT>(G6'T) €1'ST Ty €5 ‘TT0Z “"[e 1© epe||aled
Aie1yohsd
VIN VIN N su €T swall NS o] ¢'(68) eor T G9 1dwo) ‘TT0Z e 1 JaxesAT
aouel|dwod Juswieas)
pajel-juelIoul |\/S pue abe 1Ing Jydoziyos
VIN VIN A US3M]3(| UOIeId0SSE ea/\ T Way dnNs ‘3-1vS d 29-Tz ‘(v'0T) €8¢ 4 € ‘TT0Z “"Te 1 ud3||19
'sdnosf
wbisu (1<) .Jood,,
pue . poob,, usamiaq Aneiyohsd auaiu| Ajre3
abe u1 sousIayIp ON VIN VIN N 'S'U 1581 €T swel aNNS q 09>'(8'2) €12 T 9T ‘TT0Z e 1 e|oLIy-esshy
Aieiryohsd
VIN VIN N '$UT00-=4 ovll o] 05> '(8'6) v'eE z 6T J1dwod ‘210z “Te 1 Buerx
« WBISUL JO Y|
ou,, 1o ,‘pabueyoun,,
.. PauasIOM,,
«'panoidut,, se
paziis)oeseyd asoy}
Buowre abreyosip
0] UOISSIWPE WO}
Wbisur ur sabueyd
UM pareldosse su (597 =as) Ane1yohsd
10u sem aby ‘88'0=d 1534 sAep /79 uesN N 1,0=d'T00- =1 2T9 SSNvd H 69> ‘(T'TT) 'S € 66€ In3 ‘2102 "' B Ydeuusyds
"31e1IBAOD B S 100>d ‘20—
pasn sem afe usym =1'2T9 SSNVd ‘1000
paJeaddesip syuaired >d ‘¥9°0- =1 ‘Alje1oose
eiuaiydoziyos BIUOPaYUR JO SSaualeme
pue sejodiq ANNS ‘50°0 >d ‘0€°0-
uaamiaq 1ybisul =1'e ANNS 'S'U ‘T AANS 219 SSNvd 09> ‘('2T) 6°'v ‘rejodiq Anre1yoAsd
ul ssoualala VIN VIN A ‘700 >d ‘9€°0-=1 ‘T AWNS '$3[e9sqns pue swal aNNS o] ‘09> ‘(#'8) 8'9¢ 'ZS € 99 N3 ‘2102 “e o meig
'S'U'T0'0=4 '€ AINNS
US'U'€0'0=1 ‘2 ANNS Aiyeryohsd
VIN VIN N S'U80°0=1'T ANNS €-T swall dANS o] ¢(gom) Toy [ 85T 1dwo ‘€TOZ *“fe 1 auoJBulin
S'ULTTO
=d'gz’0-=1'S19 'S'U‘62L0 say Jydoziyos
VIN VIN N =d '50°0 = 121D SSNVd Sig ‘2T SSNvd n 6.-09 '(5'S) 2'S9 T 0S '0€TOZ '@ 1B UdsIaleD
dde ureig
VIN VIN N 'su‘gee0=d‘gro=1 219 SSNvd n 1162 (SYT) ST z ras WNH ‘B€TOZ "'[e 1o Uaslalion
ssau||t )
uoIeI120SSe dn-moj|oy (NJA) uoIe120Sse ojul yBisul gebuea *(as) jeuanof
SJUBLLILIOD) [eutpnbuo feutpnuibuo  ueoiubis 1eu01198s-55040 joainseapy  oSMIEIS abe ues| exd N ‘reak ‘sioyiny

Author Manuscript

Author Manuscript

sJapJosip wnuioads eluaaydoziyas ul ssaujji oqul ybisul pue abe usamiaq diysuonejoy

T alqel

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 24

Gerretsen et al.

19501naN Ul AseiyoAsd

- VIN VIN N 'S'U ‘800 01 LT0-=1 219 SSNVd ‘dINS ‘Sig H ¢(0eT) Lve T 65 Y21y In3 ‘800z e 1o MoJey
0O hie1yohsd
- VIN VIN N su ovil H 2502 '(8'6) 6'7€ 4 9€ '600Z e ® nojnodoueyals
'S'U ‘900~
=1 ‘uonngume woydwAs ‘'s'u
‘00°0=1 ‘ssauaseme woidwAs
's'U‘€0'0- =4 '€ AINNS
UsU'YT0- =1 ‘T ANNS soy Aure1yohsd
- VIN VIN N 's'U‘00'0 =4 ‘T ANNS $9[eISqNS pue swal AINNS O 9687 '(5'6) v'€e T 09 ‘6002 "'[e © pieyey
psn
- VIN VIN N su $9[eISqNS pue swal AINNS g L1-6'(¢) §'ST €'y 0TT 104oAsd ‘6002 e © epe||ated
ling Jydoz1yos
- VIN VIN A 10°0>d 200 =1 ovlil <] 19-8T (T'TT) SO 4 454" ‘6002 “"Te 1 paweyoN
LET0
=d ‘y00°0 = "159 JeroWeled
INVSY €92°0=d ‘€00
=159 Jajewrled [NV ‘70070
=d ‘80’0 =1 '(INVSY)
uonngriyre woldwAs
oul yBisul pairedwi
Zv0'0=d'90'0 =1 ‘(INV) Kiperyohsd
- V/N V/IN A ssau||1 ojut JyBisur paireduw 003d H €8-9T ‘(6'TT) G'SE T €1zt N3 ‘600z e 1 Way 8q
'sdnosf
ap|p1w ueyy ybisul
ss9| pey sdno.b $9S0Y2AS 18|19y Jydoziyos
1sabunoA pue 1s3p|O - VIN VIN A 1000°0 >d ‘92’8 =d ¢TO SSNVd n ¥8-8T '(0¥1) 2v T 0.9 ulio ‘0Toz “'fe 1 UalIM
‘Juawanoldwi
wBisur v0'0 soy
paroipaid by A =d'/lz=4 Syjuow 9 N 'su'go0=d ‘Tz =4 3-IVS n 29-8T '9'0€ UBIPaN T €0¢ 1ydoziyas ‘0T0Z e 1 UalIM
"ssau||1 oul yBisul 19S04NaN UllD Ane1yohsd
1Ipaid jou pip by - V/IN VIN N suM swai [esausb ANNS H ¢'(oer) oes [ Ly ‘0T0Z “'[e 1o sewexeN
"abe ul JayIp
Apueayiubis 1ou pip Aire1yaAsd Assiu|
sdnouf Jybisur oAl - V/IN VIN N 's'u‘9g'0=d‘9.0=o T Wal ANNS g 0e-¥1'(0'7) G'¢e 7 GoT Are3 ‘otoz e e Ayong
S'ULT0-
=1 ‘uonngue
‘dwAs
US'U6E 0~
=1 'ssauaseme
‘dwAs ‘10°0>d
‘90— =1
‘€ AINNS 500 >
‘€ AWNS ‘G0°0 >d ‘€g'0- =1
(N/A) uoleId0sse dn-mojjos (N/A) uolyerdosse 1 Qmmcﬁ ‘(as) Jeuanol
SIUBWIWOD  JUBDdIIUBIS [eutpnbuo] feutpnuibuo  uesubis [eU011085-5504D) joainseapy  oSMIEIS abe ues\ eXxd N ‘reak ‘sioyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 25

Gerretsen et al.

'$'U‘LT°0- =4 ‘(uonnquye
/ssauaseme woldwAs) € IS
IS'U ‘TT°0- = 4 ‘(SSauateme
ssau|[l) 2 IV/S ‘S0°0

>d ‘0f'0- =4 ‘(s0oueldadde
wswiesn) T IVS

say Ane1yohsd

- VIN VIN A US°U'TZ°0~ =4 ‘[e10} (-1VS asaueder-1vs H G/-¢¢ ‘(0T) €5 4 L€ ‘7002 ""[e 1 ouexeN
sdnouf abe usamiaq
juswiredwi ybisul say Jydoziyas
Ul 8duaIajjip ON VIN VIN N 'su‘gro=d'oT0=4 ¢TO SSNVd n Sy—91 Ty GES 7002 “'[e 1o UeAaysad
sdnoib
Bisut (<) .poob,,
pue Jood,, usamiaq SIQ s IN
afe u1 8duslayIp ON - VIN VIN N 'S'U ‘18911 Sid o 65> (¢) ¢ 4 0€ AJBN [ ‘G002 “'[e 1 soyouoQ
sisAeue 10)oey AaeiyoAsdoinaN
- VIN VIN N su $9[eISqNS pue swal AINNS H 8¢-97 () v2 4 8¢ ubo? ‘900z “[e ¥ uowis
'S'U'66'0
=d y00'0 =4 ‘uonnqune
woydwAs 's'u ‘g0 =d ‘80°0 (anteu s9y
- VIN VIN N =4 ‘ssauaseme woydwAs anns H ¢'(g'2) ez’9e  onoydhsdnue) € 'y T AareiyoAsd ‘900z " fe o peus
psn
- VIN VIN A 9100 =d ‘9T'0=4 ovll g 0v-9T (L'v) 6°€2 €'y 15¢ 104yoAsd ‘9002 “'fe ® A0AJIN
19S04N8N
unD AnelyoAsdoinaN
- VIN VIN N su €-T swall dINNS O ¢'(T6) Ly T €9 [ 900z ““[e 1 Jaxesh
‘sypuow
8T 1 Juswieal]
pue ‘abe qybisul
U3aMIaq Uo119RIaMUI
ue Sem alay |
"auljaseq e ybisul
u1 sdnouf Jeak
-Tg< pue Jesk-zz> €200 ¢ (6'6) 6'2€ ‘steak Tg< Kie1yohsd
Ul 3duaIdpiip ON A =d'gge=4 Syjuow 81 N 'S'U 1881} Sid g ¢ '(9'T) 9'6T ‘steak zz> €'y ¥0¢ (19 9002 “'Te 1 3o0ppeH
¢ '('91) 6°9 ‘suaned patean
'S'U ‘GO"0— =J ‘pareal) Jansu pareali-Janau ¢ “(9°€T) JansU £YT Aneiyohsd
- VIN VIN A ‘T0°0 >d ‘/g°0=1 ‘pareaiL ¢TO SSNVd o 'ty ‘siuaned pajesi | 4 ‘pareas) €8T 1dwod ‘200z “fe ®© ednii
s'u
'02'0<d '€2'0-G2'0 = (ssauI! 594
- VIN VIN N 40 uoieInp Joj But||01u09) 4 sig '3-1vS o] 09-6T '(5°0T) 0°6€ [ 82 Aydoz1yds £00z “fe B etedes
uonnquye woldwAs 19s04naN ul]D Aneiyahsd
- VIN VIN N 's'u‘gro=d ‘500 =/ + ssauaseme woldwAs NS o 05-8T (T'2) L'T€ 4 0S Yol Un3 ‘2002 e 1 Nissed
(N/A) uoleId0sse dn-mojjos (N/A) uolyerdosse 1 Qmmcﬁ ‘(as) Jeuanol
SIUBWIWOD  JUBDdIIUBIS [eutpnbuo] feutpnuibuo  uesubis [eU011085-5504D) joainseapy  oSMIEIS abe ues\ eXxd N ‘reak ‘sioyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 26

Gerretsen et al.

=d ‘gz'0- =4 ‘(ssauaseme
ssau||1) Z IV'S ‘0900

=d ‘gz’0- = ‘(ouerdaooe
wswiesn) T IVS

1e1y0Asd

- VIN VIN A US°U'TZ'0- =4 ‘[e10) [-1VS IVS g 19-02 ‘(€'€T) 7’8 4 €9 1dwo) /66T e B Wiy
AJIBS J1RIYdASd
- VIN VIN N su ¢TO SSNVd o G9> (6'6) '6€ T 18 '/66T "'[e 1 uosiaxdla
'S'U 1600 = say Jydoziyos
- V/IN V/IN N d'61'0=¢'100=d ‘zZ€0=4 VS o] ¢ (08 Tve I 85 ‘L66T “'[e 1 suljjoD
'ssau||i ojul ybisu Aaeiyohsd
11paid jou pip 9By - VIN VIN N UM €T swau dANS 0 €5-T¢ '(2'9) 0'ey z 99 1dwoD ‘866T ““[e 1o ZLUEMUIS
]
- VIN VIN N '$'U‘50°0=1 ovll g 79> '(6'0T) 9°S€ I 01T 1ydoziydos 666T “'[e B [1041eD
(§vT) say
- VIN VIN N 'su ovll H 9'Ge 'VS !(v'8) £'L€ 'ZS T VSPT ZST8  ydoziyds ‘000z “[e © J9l1sM
ssau||l
10 y1busy 1oy Buljjonuod
Jayje JuediIubis JaylsN
'Go'0 >d ‘T£'0 =4 ‘awo2IN0
/a9uasaud ssauj|l ‘50 0>d
'2€°0 = 1 Juswieal) 1oy pasu ]
- VIN VIN A s'u‘Auom 's'u 103 OIVS OIvsS o] ¢'(got) Ley [ 65 1ydoz1yas ‘G66T [e 1 SHIBIN
yoJeasay
- VIN VIN N s'u |10 8]edsqns pue swisll dINNS d 09> ‘(2°0T) 9¢ T TC Auyeryohsd ‘000z “fe 1 104e7]
¢ ‘(6'6) 6'E€E ‘asemeun Aire1yohsd
- VIN VIN N 'su‘g0=d'sg0=1 anns d ¢ (6'7T) ¥°9€ ‘aremy T 0€ [V '0002 “'[e 1 uewyse|q
SIeak 0> 41 [eluap ssaul|l a[eas LayIT SIQ BN
- VIN VIN A 104 50°0 >d ‘86'2 = ¥O $SBU|1 [eJUBLL JO SSOUBIEMY g 7581 ‘(L'8) G'¥E z LT AJBN [ ‘T00Z “'[e ¥ 8UAd
SIQ s IN
- VIN VIN N 'S'U'T0'0-=4 219 SSNvVd d 69-12 '(9°'8) ¥ € 112 AJBN [ ‘'T00Z e 1 B13gp|oD
T.-12'(TTD ¢y rejodiq
‘1ejodiq anoyaAsduou anoydAsduou
'v9-9T '(¥'21) Z€ ‘rejodiq
'ssau|1 ojul ybisul g e¢ ‘Jejodiq onoyoAsd 2110ydAsd sig
11paid Jou pip 9By - V/N V/IN N 'S'U‘200=¢ [e10} 3-1V'S o] ‘19-6T '(6'6) 8'€€ 'ZS € €€ 'ZS v JUSIN AN [ ‘200C “'[e 1 UBA
panN
- VIN VIN N 'su ERLS g 65> '(05°'8) L°€€ I 8L [0U9Asd ‘€00T “'[e 1 |13ss0Y
¢ '(8'TT) L'9¢ ‘sejodiq sejodiq Asgeryohsd
- VIN VIN N s'u €-T swsl dINS H e vie ‘zs € ¢ ZS ey [ ued ‘€00¢ “[e 1 uInply
VIN (29)
T°92 ‘wbisul Jood ‘v/N afewioinaN
- VIN VIN N 'su‘gro=d'1e0-=1 widy yBiIsul SYAH H ‘(8'2) ¥'Sz WBisul pooo Ty Ge ‘v00Z “[e 1 peys
(N/A) uoleId0sse dn-mojjos (N/A) uolyerdosse 1 Qmmcﬁ ‘(as) Jeuanol
SIUBWIWOD  JUBDdIIUBIS [eutpnbuo] feutpnuibuo  juesiubis 1eU01103s-55040) joaunseayy oSMIEIS abe uea eXxd N ‘reak ‘sioyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 27

Gerretsen et al.

sdno.b
wbisur by,
pue Mo, Usamlag

say

alfe U1 souaIafIP ON VIN VIN N S'U s ssauaseme woldwAs ANNs - @ £9-5¢ ‘(€' v'se 4 ¢ dydoz1yos 'g66T e 1 Bunox
Aie1yohsd
VIN VIN N (pap1noud sonsiyels ou) 's'u $9[eIsgNs pue swall AINNS H ('8 eTe 1 e [ WY ‘€66T “[e 1o Jopewy
(danv woy 1ing Jydoz1yds
VIN VIN N su swiaN €) xaput 1ybisul Jo e H or-11'(52) L'12 4 or ‘Y661 ‘e}[elad pue eisan)
¢‘(Ter) oee Aneiyohsd ueo
VIN VIN N su $9[eISqNS pue swal AINNS n VS ¢ (2'TT) ¥'vE ‘'ZS T VS 6 'ZS 122 YdIv ‘66T “'[e 1B Jopewy
‘ybisul ul sabueyd
UM 918]34100 SlapUEINEIEIN
10U pip by su $383M 9¢ - V/IN ¢TO SSNVd <] ¢'(o1) st T 144 [ 'S66T ‘1129 pue JaxesAT
WyBisul
u1 sjuswanosdwi
UM 818]34100 UoINQLINE puR SSaUaIEME say Jydoziyos
jou pip 3by 's'u SH9M 9—¢ - VIN woydwAs AINNS PaLIpoN H Gv-91 '(0'2) v'8g 14 6¢ ‘G66T ‘Haqure pue dway
'ssau||1 oul ybisul Aire1yohsd
J1paud Jou pip aby VIN VIN N su'zo=dgro=¢4 3sd g 05-9T (5'9) ¥'9¢2 € 0ST {19 'S66T “[e 1 pineq
(danwv woy A1e1yaAsd
VIN VIN N su swial g) xaput 1ybisul Jo e H G767 '(6'2) 80 € s [ WY ‘G66T ""[e 1 BIsanD
'sdnosf
wbisur . ybuy,, pue
(8102s XeW 9499>)
MO, Ugam]ag
wBisur pairedwi Ane1yahsd
Ul adualajjip oN VIN VIN N 'S'U 1893} IVS H G581 (5°0T) 'S¢ 4 69 ' ueIpu| ‘Ge6T “'[e 1 eby
Aireryohsd
VIN VIN N y1'0=d '6T°0- =1 IVS H ¢ 4 79 {19 ‘966T “'[e © uosiaydoeln
‘PIO sIedk 6Z say
VIN VIN N su wis 1ybIsu SHAH H J13pun %%°2S ‘09> ‘(@) ¢ € 60€ lydoz1yos ‘se6T e 1 Bluuad
sIg BN
VIN VIN N 'S'U'g0’0 = MBIAIBIUL SSBUJ|I JO SSBUBIBMY (0] 65> (T'L) 6'8¢ 4 68 ABN [ '966T e 1B [94ND
A1e1yoAsd lrenss
V/IN VIN N 'su VS g sreak GG< '(¢) ¢ eruaaydered ajey or £ Ul '966T “'[e 1 eplaw|y
Ane1yohsd
VIN VIN N '$'UL0°0 =1 31035 QINNS [810} PALJIPOIN H 2602 (T8) T'OV z € 1dwoD '/66T e © ZHeMUdS
010'0=d ‘€0~
‘(uonngune/ssauaiemeIwoldwAs) € IS ‘€TT°0
‘(uonnqgume/ssauareme woldwAs) € IS ‘€TT°0
uoleId0sse dn-mojjoy (N/A) uolyerdosse 1 Qmmcﬁ ‘(as) Jeuanol
SIUBLLILIOD) [euipnbuo] feutpnuibuo  ueoubis [eU011085-5504D) joainseapy  oSMIEIS abe ues\ eXxd N ‘reak ‘sioyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



Page 28

Gerretsen et al.

"(N) panytoadsun Jo ‘(g) yiog ‘(0) usied-mo ‘(H) BN__S_QSIU

‘paig1oads 10U eIep SeredIpUl &n

'sIS0YaAsd aposida-1si1y = ¢ pue (sasoydAsd paxiwy/paiyioadsun = g ‘Ajuo eruaiydoziyads = g ‘wliojiuaiydoziyas Jo/pue ‘(vS) aadayeoziyds (zs) eluaiydoziyos = Hm

"uoleUIWEXT B]LIS UBsald ‘ISd ‘areuuonsand ssauj|| Jo [estelddy/-48s ‘OIS ‘uoissaida Joj 8[eas Buirey uoljiweH ‘SYAH ‘Sianlfare) Ag asn UOWWOD Jo) [00] UoneNn[eAT SIS0YdAsd ‘0D3d

‘uoIsIan papuedx3—IyBisu] 10 JUSLUSSASSY 8Y) 10§ 8|NPAYIS ‘I-W'S ‘al1euuonsand) sapnimy jusuieal | pue ybisul ‘OV.LI $19pIosia [eIUIAl JO SSausIeMeU SSassy 01 8[89S ‘AINNS ‘81eas 1yBIsu| poomyailg ‘S|g ‘8]eas awWoIpuAks aAleBaN pue aAnIsod ‘SSNd ‘sisoubelp ‘xa

Aire1yahsd

- VIN VIN N ‘S'U‘GT 0> 3Sd d 69> ‘(8'6) ¥'TE € 16 r19 ‘9,00z “fe ® pineq

(N/A) uoleId0sse dn-mojjos (N/A) uolyerdosse 1 Qmmcﬁ ‘(as) Jeuanol

SIUBWIWOD  JUBDdIIUBIS [eutpnbuo] feutpnuibuo  uesubis [eU011085-5504D) joainseapy  oSMIEIS abe ues\ eXxd N ‘reak ‘sioyiny

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2015 June 19.



