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INTRODUCTION

The number of older adults with a serious mental illness, such as schizophrenia, is predicted
to more than double to 15 million by the year 2030 (Bartels, 2004). Those with
schizophrenia comprise the largest non-dementia group of older people with severe
psychiatric problems (Cohen et al., 2000). Data from these studies suggest that the physical
health status of older adults with schizophrenia is poor (Folsom et al., 2009; Jeste,
Wolkowitz, & Palmer, 2011; Kilbourne et al., 2005; Parks, Svendsen, Singer, & Foti, 2006).
Although there are increasingly better psychiatric treatment options and better responses to
these treatments, age-adjusted mortality rates for people with schizophrenia are more than
twice those in the general population (Folsom et al., 2002). Despite the obvious need for
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research to improve the health of this vulnerable population, less than 10% of published
research in schizophrenia focuses on older adults (Mittal et al., 2006).

Contributing factors to poor physical health include sociodemographic characteristics
(Chafetz et al., 2005; Leutwyler, Chafetz, & Wallhagen, 2010), iatrogenic effects of
medication (Allison et al., 2009), smoking (Gupta & Craig, 2009; Kelly et al., 2011;
Kilbourne et al., 2009a), poor diet (McCreadie, 2003; McKibbin et al., 2006; Peet, 2004),
and sedentary lifestyles (Leutwyler, Hubbard, Jeste, Miller, & Vinogradov, 2013; Lindamer
et al., 2008). In addition, inadequate medical care also plays a role. Data suggest that
individuals with schizophrenia receive less than optimal screening, prevention, and
treatment services (Folsom et al., 2002; Leutwyler & Wallhagen, 2009). Acute and chronic
care differences are also apparent. People will schizophrenia have higher post-stroke
mortality rates(Kisely, Campbell, & Wang, 2009), post-myocardial infarction mortality
rates(Druss, Bradford, Rosenheck, Radford, & Krumholz, 2001), and receive fewer medical
and surgical interventions (Druss et al., 2001; Kisely et al., 2009). Moreover, when
compared with age-matched peers in the general community, older adults with
schizophrenia may receive less adequate medication treatment for certain chronic conditions
(Vahia et al., 2008). These data all support that older adults with schizophrenia have poor
physical health and experience multiple factors that contribute to their poor health. Yet, the
relationships between neurocognition, schizophrenia symptomatology, and mobility of older
adults with schizophrenia have not been adequately explored.

Mobility is an important aspect of physical function that may be a critical component to
target in order to improve the overall physical health of older adults with schizophrenia.
Functional limitations impair the ability of older adults to live independently (Covinsky et
al., 2003). Optimizing mobility may help delay disability and maintain independent life in
older adults (Tirodkar, Song, Chang, Dunlop, & Chang, 2008). Mobility is defined as the
ability to move independently around the environment and is a critical part of many basic
and instrumental activities of daily living (Shumway-Cook, Ciol, Yorkston, Hoffman, &
Chan, 2005). In addition to severe mental health issues, people with schizophrenia often
have multiple chronic medical conditions such as cardiovascular disease and
diabetes(Chafetz, White, Collins-Bride, Nickens, & Cooper, 2006; Kilbourne et al., 2005;
Kilbourne et al., 2009b). The multitude of chronic medical conditions experienced by people
with schizophrenia can jeopardize optimal mobility. Furthermore, older adults with
schizophrenia are susceptible to limitations in physical mobility due to the aging process
(Shumway-Cook et al., 2005). Ample data support that gait speed, one aspect of mobility, is
associated with survival in older adults (Studenski et al., 2011). Research among younger
people with schizophrenia shows that their mobility is poor (Viertio et al., 2009) and their
physical function may resemble that of someone 10 to 20 years older (Chafetz et al., 2006).
Multiple factors play a role in the poor mobility of older adults with schizophrenia such as
chronic medical conditions, limited access to physical activity, and sedentary lifestyles
(Druss, Zhao, Von Esenwein, Morrato, & Marcus, 2011; Leutwyler, Hubbard, Jeste, D., et
al., 2013; Leutwyler, Hubbard, Slater, & Jeste, 2013). However, the relationship of
psychiatric symptoms and neurocognitive impairment to mobility are not known.

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leutwyler et al.

Page 3

Schizophrenia symptoms may be categorized as positive, negative, depressive/anxious,
disorganized, excitatory, and other (Poole, Tobias, & Vinogradov, 2000). These varying
symptoms can be problematic for the patients and significantly impact their physical health.
For example, an association was found between more severe schizophrenia symptoms and
greater number of medical problems (Friedman et al., 2002)- In addition to psychiatric
symptoms, people with schizophrenia have impaired neurocognitive function (Keefe et al.,
2006). Cognitive impairment is a central aspect of schizophrenia and is distinct from the
psychatic symptoms of the disease. Neurocognition links cognitive constructs, in theory, to
particular brain regions, systems, and processes (Leutwyler, Hubbard, Jeste, D. et al., 2013).
The fundamental dimensions of neurocognitive impairment in schizophrenia are: working
memory, attention/vigilance, verbal learning and memory, visual learning and memory,
reasoning and problem solving, speed of processing, and social cognition (Nuechterlein,
2004). Previous work showed an association between greater severity of symptoms and
worse neurocognition with lower levels of physical activity in older adults with
schizophrenia (Leutwyler, Hubbard, Jeste, D., et al., 2013).

Schizophrenia symptoms and neurocognitive deficits may also impact mobility. The UCSF
Theory of Symptom Management (TSM) (Dodd et al., 2001) provides a theoretical
framework for exploring the associations between schizophrenia symptoms, neurocognition,
and mobility. The TSM is predicated upon the idea that management of a symptom or group
of symptoms demands that the symptom experience, symptom management strategy, and
outcomes all be considered. The outcomes dimension specifies that outcomes emerge from
the symptom management strategies as well as from the symptom experience. Symptom
management is viewed as a dynamic process that is modifiable by both individual outcomes
and the influences of the nursing domains of person, health/illness, or environment.

The symptom experience dimension can include an evaluation of severity of schizophrenia
symptoms and neurocognitive function. Individuals perceive their psychiatric symptoms,
evaluate the meaning of their symptoms, and respond to these meanings in their own unique
ways that are influenced by factors such as environment, socio-cultural contexts,
personality, biology, and age. The TSM purports that the perception, evaluation, and
response to symptoms are iterative and may occur simultaneously. When individuals report
their perceptions, such as during a psychiatric symptom assessment, these reports are
informed by their evaluation and response. For example, patients may be reluctant to report
hallucinations during an interview if they are distressed and are concerned others will also
be frightened.

In addition to psychiatric symptoms, neurocognitive functions, such as speed of processing,
are needed to modulate behavior, anticipate outcomes, and adapt to changing situations; all
of which can be critical to optimal mobility. The symptom management dimension begins
with assessment followed by identifying a focus for intervention. This is a dynamic process
that can require changes in strategies over time. For the older adult with schizophrenia,
symptom management may include activities such as a medication regimen and
psychosocial treatment. Both the symptom experience and the symptom management
dimensions are linked to the third dimension, outcomes. Understanding the relationships
between the symptom experience (which includes symptoms and neurocognitive function)
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and outcomes is necessary to be able to design symptom management strategies, such as
mobility enhancing interventions, that are tailored specifically for older adults with
schizophrenia.

Only three studies(Chwastiak et al., 2006; Lallart, Jouvent, Herrmann, Beauchet, & Allali,
2012; Viertio et al., 2009) have explored the relationship between schizophrenia symptoms,
neurocognitive functioning and/or mobility in people with schizophrenia. The previous
studies suggest more severe symptoms and impaired neurocognition negatively impact
aspects of physical mobility. A major limitation to previous studies is the lack of an
objective measure of mobility. Exploring these associations with an objective measure of
mobility can provide more insight into a loss of functional status that can be quantified and
potentially followed over time. This is the first study to explore these associations with a
comprehensive neurocognitive and psychiatric assessment, using an objective measure of
mobility in an older group of patients with schizophrenia. With the TSM (Dodd et al., 2001)
as the theoretical framework, the purpose of this study was to test the following hypothesis
in a sample of older adults with schizophrenia: 1. More severe schizophrenia symptoms and
more severe neurocognitive deficits would be associated with lower levels of mobility.

METHODS

Design

Participants

Measures

A cross sectional design was used to examine the hypotheses. Institutional review board
approval was obtained from the University’s Committee on Human Research. Anonymity
and confidentiality were maintained according to ethical guidelines.

and Settings

Inclusion criteria were that participants be English-speaking adults older than or equal to 55
with a DSM-IV diagnosis of schizophrenia or schizoaffective disorder (based on the
Structured Clinical Interview for DSM-1V). A 7-item capacity to consent evaluation was
conducted prior to enrollment to ensure that participants had sufficient understanding of
their involvement in the study. Participants were given a total of 3 trials to correctly answer
a missed question. If a participant answered more than 2 questions incorrectly, they were
deemed ineligible for study participation at that time. If the potential participant that failed
the capacity to consent test wanted to go through the consent process again on another day,
the PI or her staff re-administered the consent and the capacity to consent evaluation.

The participants were recruited from three main sites: a transitional residential and day
treatment center for older adults with severe mental illness; a locked residential facility for
adults diagnosed with serious mental illnesses; and an intensive case management program.
Participant referrals were also made from the community and other participants. Participants
received $ 90 for their involvement in the study and a bonus payment of $ 20 if all of the
study procedures were completed.

A trained member of the research staff administered all of the assessments.

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.
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Symptom Severity—Psychiatric symptoms were measured with the extended Positive
and Negative Syndrome Scale (PANSS) (Poole et al., 2000). The extended PANSS contains
six subscales measuring positive (e.g. delusions), negative (e.g. emotional and social
withdrawal), excited (e.g. poor impulse control), depressed-anxious (e.g. depressed),
disorganized (conceptual disorganization) and other symptoms (e.g. preoccupation, poor
attention). The original PANSS (Kay, Fiszbein, & Opler, 1987) categorizes the symptoms
into only 3 subscales: positive, negative, and general. One of the aims of our study was to
understand how symptoms are associated with mobility. Therefore, we chose the extended
PANSS because it provides more details about the variety of symptoms experienced.
Lindenmayer et al. (2007) describe the scale to have demonstrated good-to-excellent
reliability in assessing symptoms and their change during the course of treatment in clinical
trials with participants diagnosed with schizophrenia. The scale takes approximately 60
minutes to administer. The items on the PANSS are summed to determine the scores on the
six subscales and the total score (the sum of all six subscales).

Neurocognitive Functioning—The Matrics Consensus Cognitive Battery (MCCB) was
used to assess neurocognitive functioning on each of the following seven domains identified
as discrete, fundamental dimensions of cognitive impairment in schizophrenia, with a likely
sensitivity to intervention (Nuechterlein, 2004): Speed of processing (SOP), Attention/
vigilance, working memory, verbal learning, visual learning, reasoning and problem solving,
and social cognition. Speed of processing tests include: Trail Making Test: Part A, Brief
Assessment of Cognition in Schizophrenia (BACS) Symbol Coding, and Category Fluency
(animal naming). Attention/Vigilance tests include Continuous Performance Test-ldentical
Pairs (CPT-IP). Working memory tests include: Wechsler Memory Scale (WMS) -Spatial
span and letter number span. Verbal learning tests include the Hopkins verbal learning test-
revised. Visual Learning measures include the Brief Visuospatial Memory Test-revised.
Reasoning and problem solving measures include Neuropsychology Assessment Battery
(NAB) Mazes. Social Cognition consisted of the Mayer-Salovey-Caruso Emotional
Intelligence Test: Managing Emotions. The MCCB scoring program produces seven domain
scores and a composite score that are standardized to the same t-score measurement scale
with a mean of 50 and an SD of 10 based upon the normative data collected from a sample
of 300 community participants as part of the MATRICS psychometric and standardization
study and published in the MCCB manual and the MCCB scoring program (Kern et al.,
2008; Nuechterlein et al., 2008).

Mobility—Mobility was measured objectively with the Timed Get Up and Go (TGUG) test.
The TGUG is a valid and reliable test for quantifying functional mobility and may be useful
in following clinical change over time (Podsiadlo & Richardson, 1991). The test is quick,
requires no special equipment, and is easy to administer. During the test, the person is
observed and timed while s/he rises from an arm chair, walks 3 meters, turns, walks back,
and sits down again. A time of 12 seconds or less to complete the TGUG can be used to
identify normal mobility in community-dwelling adults and to differentiate fallers from non-
fallers (Bischoff et al., 2003; Trueblood, Hodson-Chennault, Mc- Cubbin, & Youngclarke,
2001).

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.
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Data analysis

Statistical analyses were performed using SPSS (Version 20). Mobility data were analyzed
descriptively for the entire sample. Pearson’s bivariate correlations (two-sided) were
conducted on the entire sample. Variables that were significant at p < 0.10 and had a
correlation of greater than 0.30 in bivariate analysis were included in the simultaneous
multiple regressions model. Variables that were highly correlated with one another (r > .8)
were not included in same model. One simultaneous regression model was used to examine
the relationship between mobility (TGUG) and neurocognition or symptoms. Alpha was set
to p <.05. Timed get up and go score in seconds was the dependent variable. The significant
schizophrenia symptom subscale and significant neurocognitive domain from the bivariate
analyses were the independent variables. Age was also included as an independent variable.

A total of 46 participants were included in the analyses. Sociodemographic and clinical
characteristics are presented in Table 1. The majority of participants were male and the
average age was 61 years (range 55 to 78). More than half of the patients were current
smokers. The mean BMI for the sample was 29.4 (overweight) and mean waist
circumference was 111 centimeters.

The mean Total PANSS score of 81.2 (SD=25.7) indicated that the sample was moderately
ill (Leucht et al., 2005). Higher scores on the PANSS reflect more severe symptoms. The
MCCB global cognition composite score was 18.1 (SD=13.5). Lower scores on the MCCB
tests reflect poorer neurocognitive function. A summary of the performance on the MCCB
domains and the PANSS subscales is provided in Table 1. Global scores were calculated for
44 out of 46 participants with complete neurocognitive data. An Attention Vigilance score
was not calculated for one participant because the participant refused to complete the CPT-
IP. A working memory score was not calculated for one participant because the participant
did not attempt the letter number span test. Average time to complete the TGUG was 12.3
seconds (SD=4.2; range=7-29).

There were significant bivariate correlations between TGUG and age, negative symptoms,
working memory, speed of processing, and overall cognition. Older age (p = .008), higher
scores on the negative symptom subscale (p = .03) and lower scores on working memory (p
=.04), speed of processing (p =.01), and overall cognition (p =.04) were associated with
slower timed get up and go scores. We did not find significant bivariate associations with
the positive, disorganized, excited, depressed-anxious, or other symptom subscales.

Results of the simultaneous multiple regression are in table 2. Negative symptom subscale,
speed of processing domain, and age were included as predictors in the model. Working
memory was highly correlated with speed of processing therefore it was not included in the
model. The global cognition score was not included as a predictor in the model in order to
avoid including the speed of processing tests twice in the model. With three predictors in the
model, we explained 34% of variation in TGUG score (p =.001). Speed of processing made
a significant unique contribution to the model (p =.019). When controlling for age and
negative symptoms, for every 1-point increase in speed of processing, there is a 0.1 second

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.
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decrease in TGUG score. Age also made a significant unique contribution to the model (p =.
003). When controlling for speed of processing and negative symptoms, for every 1-year
increase in age, there is a 0.4 second increase in TGUG score.

DISCUSSION

Our data suggest that more severe negative symptoms, slower speed of processing, and
being older have a negative impact on mobility. Our findings build on previous research in
several ways. First, studies in samples without serious mental illness found a similar
association between slower TGUG and poorer performance on speed of processing tests
(Donoghue et al., 2012; Herman, Giladi, & Hausdorff, 2011) and memory tests (Donoghue
et al., 2012). Second, after adjusting for covariates (including age), Donoghue et al. (2012)
also reported significant associations between TGUG time and speed of processing.
Furthermore, although there is a lack of research on the association of mobility and
cognition in older adults with schizophrenia, a small (n=17) study in patients with early
schizophrenia (mean age 30) showed a significant univariate association between TGUG
time with cognitive function (measured with the MMSE and a Frontal Assessment Battery)
(Lallart et al., 2012).

A consistent finding across previous research and our study is the association of slower
speed of processing and slower TGUG time. Impaired speed of processing is a core
cognitive deficit in schizophrenia (Knowles, David, & Reichenberg, 2010). Speed of
processing usually indicates the number of correct responses an individual can make during
a task within a certain amount of time (Knowles et al., 2010). Rosano et al. (2012) provide
some rationale for the association between speed of processing and mobility by suggesting
that walking requires perception and interpretation of the terrain’s properties and obstacles
in surrounding space. In our sample, it is possible that slower speed of processing may have
impaired this interpretation process therefore slowing the TGUG time. For example,
although participants watched staff preform the TGUG first and were given a practice trial,
slower speed of processing could still make it difficult to initiate movement, to anticipate
obstacles, and to navigate walking in an unfamiliar environment. Future research should
evaluate mobility in more depth to better understand which particular aspects of mobility are
linked to speed of processing.

Furthermore, our findings are similar to results in other studies that evaluated associations of
schizophrenia symptoms to aspects of mobility. In one study(Chwastiak et al., 2006), the
interrelationship between psychiatric symptoms and physical function was evaluated using
baseline data from the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE)
trial. The CATIE trial was a national multi-site trial of antipsychotic pharmacotherapy that
collected data from more than 1,400 patients (age 18-65, mean age 40.6 years). Higher total
PANSS scores as well as higher positive symptom scores were associated with significantly
worse physical function scores (measured with the SF-12). We did not find a significant
association with total or positive symptom scores but we did find an association with
severity of negative symptoms and an objective measure of mobility. In another study
(Viertio et al., 2009), a nationally representative sample of 6,927 persons in Finland self-
reported mobility limitations and were examined in performance tests. Of this group, 185
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participants were identified with a lifetime-ever diagnosis of a psychotic disorder. In the
group with non-affective psychosis, similar to our findings, mobility difficulties were
associated with greater severity of negative symptoms.

It is interesting to note that we did not find an association between mobility and positive
symptoms in our sample. This may be due to the relatively stable psychiatric symptom level
in our sample. It is also possible that participants were less willing to discuss their positive
symptoms and may have under-reported their presence and severity. It was not surprising to
find an association with negative symptom subscale because the symptoms that make up this
subscale assess some aspects of slowed movement. The symptoms in the subscale include:
emotional withdrawal, passive/apathetic/social withdrawal, lack of spontaneity/flow of
conversation, poor rapport, blunted affect, motor disturbance, and disturbance of volition. In
addition, greater severity of negative symptoms could also be associated with factors that
contribute to poor mobility such as duration and amount of antipsychotic use.

Previous researchers (Donoghue et al., 2012; Herman et al., 2011) point out that the TGUG
may be more complex than originally thought because it involves not only walking but also
turning and transfers from sitting. In future work, it will be important to determine which
aspects of the TGUG are most impaired (e.g. walking, turning, sitting) and if any of these
aspects are most closely linked to specific cognitive domains. A small randomized
controlled trial testing cognitive remediation as an intervention to improve gait velocity in
sedentary seniors provides some preliminary evidence that targeting cognition may be an
effective way to improve mobility (Verghese, Mahoney, Ambrose, Wang, & Holtzer, 2010).
If we can tease out the particular aspects of mobility and cognitive domains that are most
impaired and where the strongest associations are, then we can use this information to target
future mobility and cognition enhancing interventions. Understanding the nuances in an
especially vulnerable older adult sample such as ours may help us to also tailor interventions
to meet the needs of other older adults with higher potential for cognitive or mobility
limitations (e.g. patients with mild cognitive impairment, dementia, or Parkinson’s disease).

Our study has several limitations—The cross-sectional nature of the study limits our
ability to make an assessment of causation. In addition, we assessed mobility objectively
only with the TGUG. A comprehensive assessment of mobility could help determine which
specific aspects of mobility are most impaired and associated with aspects of neurocogntion
and symptoms. We were unable to collect complete medication lists from the participants so
we could not capture the effect of psychiatric medications on TGUG performance, such as
the impact of tardive dyskinesia on mobility or akathisia on mobility. Despite the
limitations, this is, to our knowledge, the first study to explore the associations of
neurocognitive functioning and schizophrenia symptoms with mobility in older adults with
schizophrenia. An understanding of these relationships is particularly important in order to
design and implement mobility interventions effectively with this population.

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.
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Future Research

Future studies should explore these relationships longitudinally in a larger sample of
patients. In addition, a comprehensive assessment of mobility should be conducted to better
understand the various aspects of mobility associated with neurocognitive function and
symptoms. It should also be determined if improved neurocognition and/or symptoms
improves mobility in a sample of older adults with serious mental illness.

Acknowledgments
Funding Source

This work was supported by the UCSF Academic Senate [Individual Investigator Grant]; National Center for
Advancing Translational Sciences, National Institutes of Health, through UCSF-CTSI Grant Number
KL2TR000143 and the National Institute of Nursing Research [P30-NR011934-0 to H.L.]. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Center for
Research Resources or the National Institutes of Health.

References

Allison DB, Newcomer JW, Dunn AL, Blumenthal JA, Fabricatore AN, Daumit GL, et al. Obesity
among those with mental disorders: A national institute of mental health meeting report. Am J Prev
Med. 2009; 36(4):341-350. [PubMed: 19285199]

Bartels S. Caring for the whole person: Integrated health care for older adults with severe mental
illness and medical comorbidity. Journal of the American Geriatrics Society. 2004; 52:249-257.

Bischoff HA, Stahelin HB, Monsch AU, Iversen MD, Weyh A, von Dechend M, et al. Identifying a
cut-off point for normal mobility: A comparison of the timed ‘up and go’ test in community-
dwelling and institutionalised elderly women. Age and Ageing. 2003; 32(3):315-320. [PubMed:
12720619]

Chafetz L, White MC, Collins-Bride G, Nickens J, Cooper BA. Predictors of physical functioning
among adults with severe mental illness. Psychiatr Serv. 2006; 57(2):225-231. [PubMed:
16452700]

Chafetz L, White MC, Collins-Bride G, Nickens J. The poor general health of the severely mentally ill:
Impact of schizophrenic diagnosis. Community Mental Health Journal. 2005; 41(2):169-184.
[PubMed: 15974497]

Chwastiak LA, Rosenheck RA, McEvoy JP, Keefe RS, Swartz MS, Lieberman JA. Interrelationships
of psychiatric symptom severity, medical comorbidity, and functioning in schizophrenia. Psychiatr
Serv. 2006; 57(8):1102-1109. [PubMed: 16870960]

Cohen C, Cohen G, Blank K, Gaitz C, Katz I, Leuchter A, et al. Schizophrenia and older adults. an
overview: Directions for research and policy. American Journal of Geriatric Psychiatry. 2000; 8:19—
28. [PubMed: 10648291]

Covinsky KE, Palmer RM, Fortinsky RH, Counsell SR, Stewart AL, Kresevic D, et al. Loss of
independence in activities of daily living in older adults hospitalized with medical illnesses:
Increased vulnerability with age. Journal of the American Geriatrics Society. 2003; 51(4):451-458.
[PubMed: 12657063]

Dodd M, Janson S, Facione N, Faucett J, Froelicher ES, Humphreys J, et al. Advancing the science of
symptom management. J Adv Nurs. 2001; 33(5):668-676. [PubMed: 11298204]

Donoghue OA, Horgan NF, Savva GM, Cronin H, O’Regan C, Kenny RA. Association between timed
up-and-go and memory, executive function, and processing speed. Journal of the American
Geriatrics Society. 2012; 60(9):1681-1686. [PubMed: 22985141]

Druss BG, Bradford WD, Rosenheck RA, Radford MJ, Krumholz HM. Quality of medical care and
excess mortality in older patients with mental disorders. Archives of General Psychiatry. 2001;
58(6):565-572. [PubMed: 11386985]

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leutwyler et al.

Page 10

Druss BG, Zhao L, Von Esenwein S, Morrato EH, Marcus SC. Understanding excess mortality in
persons with mental illness: 17-year follow up of a nationally representative US survey. Medical
Care. 2011; 49(6):599-604. [PubMed: 21577183]

Eggermont LH, Gavett BE, VVolkers KM, Blankevoort CG, Scherder EJ, Jefferson AL, et al. Lower-
extremity function in cognitively healthy aging, mild cognitive impairment, and alzheimer’s
disease. Archives of Physical Medicine and Rehabilitation. 2010; 91(4):584-588. [PubMed:
20382291]

Folsom D, McCahill M, Bartels S, Lindamer L, Ganiats T, Jeste D. Medical comorbidity and receipt of
medical care by older homeless people with schizophrenia and depression. Psychiatric Services.
2002; 53(11):1456-1460. [PubMed: 12407275]

Folsom DP, Depp C, Palmer BW, Mausbach BT, Golshan S, Fellows 1, et al. Physical and mental
health-related quality of life among older people with schizophrenia. Schizophr Res. 2009;
108(1-3):207-213. [PubMed: 19168328]

Friedman JI, Harvey PD, McGurk SR, White L, Parrella M, Raykov T, et al. Correlates of change in
functional status of institutionalized geriatric schizophrenic patients: Focus on medical
comorbidity. Am J Psychiatry. 2002; 159(8):1388-1394. [PubMed: 12153833]

Gupta A, Craig TK. Diet, smoking and cardiovascular risk in schizophrenia in high and low care
supported housing. Epidemiologia E Psichiatria Sociale. 2009; 18(3):200-207. [PubMed:
20034197]

Herman T, Giladi N, Hausdorff JM. Properties of the ‘timed up and go’ test: More than meets the eye.
Gerontology. 2011; 57(3):203-210. [PubMed: 20484884]

Jeste DV, Wolkowitz OM, Palmer BW. Divergent trajectories of physical, cognitive, and psychosocial
aging in schizophrenia. Schizophrenia Bulletin. 2011; 37(3):451-455. [PubMed: 21505111]

Kay S, Fiszbein A, Opler L. The positive and negative syndrome scale (PANSS) for schizophrenia.
Schizophrenia Bulletin. 1987; 13:261-276. [PubMed: 3616518]

Keefe RS, Bilder RM, Harvey PD, Davis SM, Palmer BW, Gold JM, et al. Baseline neurocognitive
deficits in the CATIE schizophrenia trial. Neuropsychopharmacology. 2006; 31(9):2033-2046.
[PubMed: 16641947]

Kern R, Nuechterlein KH, Green M, Baade L, Fenton W, Gold J, et al. The MATRICS Consensus
Cognitive Battery, part 2: co-norming and standardization. American Journal of Psychiatry. 2008;
165(2):214-220. [PubMed: 18172018]

Kelly DL, McMahon RP, Wehring HJ, Liu F, Mackowick KM, Boggs DL, et al. Cigarette smoking
and mortality risk in people with schizophrenia. Schizophrenia Bulletin. 2011; 37(4):832-838.
[PubMed: 20019128]

Kilbourne A, Cornelius J, Han X, Haas G, Salloum I, Conigliaro J, et al. General-medical conditions in
older patients with serious mental illness. American Journal of Geriatric Psychiatry. 2005; 13(3):
250-254. [PubMed: 15728757]

Kilbourne AM, Morden NE, Austin K, llgen M, McCarthy JF, Dalack G, et al. Excess heart-disease-
related mortality in a national study of patients with mental disorders: Identifying modifiable risk
factors. General Hospital Psychiatry. 2009a; 31(6):555-563. [PubMed: 19892214]

Kilbourne AM, Morden NE, Austin K, llgen M, McCarthy JF, Dalack G, et al. Excess heart-disease-
related mortality in a national study of patients with mental disorders: Identifying modifiable risk
factors. General Hospital Psychiatry. 2009b; 31(6):555-563. [PubMed: 19892214]

Kisely S, Campbell LA, Wang Y. Treatment of ischaemic heart disease and stroke in individuals with
psychosis under universal healthcare. The British Journal of Psychiatry: The Journal of Mental
Science. 2009; 195(6):545-550. [PubMed: 19949207]

Knowles EE, David AS, Reichenberg A. Processing speed deficits in schizophrenia: Reexamining the
evidence. The American Journal of Psychiatry. 2010; 167(7):828-835. [PubMed: 20439390]

Lallart E, Jouvent R, Herrmann FR, Beauchet O, Allali G. Gait and motor imagery of gait in early
schizophrenia. Psychiatry Research. 2012; 198(3):366—370. [PubMed: 22445069]

Leucht S, Kane JM, Kissling W, Hamann J, Etschel E, Engel RR. What does the PANSS mean?
Schizophrenia Research. 2005; 79(2-3):231-238. [PubMed: 15982856]

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leutwyler et al.

Page 11

Leutwyler H, Hubbard E, Jeste D, Miller B, Vinogradov S. The association of schizophrenia
symptoms and neurocognition on physical activity in older adults with schizophrenia. Biological
Research for Nursing. 2013 In Press.

Leutwyler H, Hubbard EM, Slater M, Jeste DV. “It’s good for me”: Physical activity in older adults
with schizophrenia. Community Mental Health Journal. 2014; 50(1)

Leutwyler HC, Chafetz L, Wallhagen M. Older adults with schizophrenia finding a place to belong.
Issues in Mental Health Nursing. 2010; 31(8):507-513. [PubMed: 20624018]

Leutwyler HC, Wallhagen MI. Understanding physical health of older adults with schizophrenia.
Journal of Gerontological Nursing. 2009; 36(5)

Lindamer LA, McKibbin C, Norman GJ, Jordan L, Harrison K, Abeyesinhe S, et al. Assessment of
physical activity in middle-aged and older adults with schizophrenia. Schizophrenia Research.
2008; 104(1-3):294-301. [PubMed: 18550338]

Lindenmayer J, P H, A K, et al. Schizophrenia: Measurements of psychopathology. Psychiatr Clin
North Am. 2007; 30:339-363. [PubMed: 17720027]

McCreadie RG. Diet, smoking and cardiovascular risk in people with schizophrenia: Descriptive
study. Br J Psychiatry. 2003; 183:534-539. [PubMed: 14645025]

McKibbin CL, Patterson TL, Norman G, Patrick K, Jin H, Roesch S, et al. A lifestyle intervention for
older schizophrenia patients with diabetes mellitus: A randomized controlled trial. Schizophrenia
Research. 2006; 86(1-3):36—44. [PubMed: 16842977]

Mittal D, Davis CE, Depp C, Pyne JM, Golshan S, Patterson TL, et al. Correlates of health-related
quality of well-being in older patients with schizophrenia. J Nerv Ment Dis. 2006; 194(5):335-
340. [PubMed: 16699382]

Nuechterlein KH. Identification of separable cognitive factors in schizophrenia. Schizophrenia
Research. 2004; 71(1):29-39. [PubMed: 15531405]

Nuechterlein KH, Green M, Kern R, Baade L, Barch D, Cohen J, et al. The MATRICS Consensus
Cognitive Battery, part 1: test selection, reliability, and validity. American Journal of Psychiatry.
2008; 165(2):203-213. [PubMed: 18172019]

Parks, J.; Svendsen, D.; Singer, P. a.; Foti, M. Morbidity and mortality in people with serious mental
illness. National Association of State Mental Health Program Directors (NASMHPD) Medical
Directors Council; Alexander: 2006.

Peet M. Diet, diabetes and schizophrenia: Review and hypothesis. The British Journal of Psychiatry.
Supplement. 2004; 47:5S102-5. [PubMed: 15056602]

Pettersson AF, Olsson E, Wahlund LO. Motor function in subjects with mild cognitive impairment and
early alzheimer’s disease. Dementia and Geriatric Cognitive Disorders. 2005; 19(5-6):299-304.
[PubMed: 15785030]

Podsiadlo D, Richardson S. The timed “up & go”: A test of basic functional mobility for frail elderly
persons. J Am Geriatr Soc. 1991; 39(2):142-148. [PubMed: 1991946]

Poole JH, Tobias FC, Vinogradov S. The functional relevance of affect recognition errors in
schizophrenia. Journal of the International Neuropsychological Society: JINS. 2000; 6(6):649—
658. [PubMed: 11011511]

Rosano C, Studenski SA, Aizenstein HJ, Boudreau RM, Longstreth WT Jr, Newman AB. Slower gait,
slower information processing and smaller prefrontal area in older adults. Age and Ageing. 2012;
41(1):58-64. [PubMed: 21965414]

Shumway-Cook A, Ciol MA, Yorkston KM, Hoffman JM, Chan L. Mobility limitations in the
medicare population: Prevalence and sociodemographic and clinical correlates. Journal of the
American Geriatrics Society. 2005; 53(7):1217-1221. [PubMed: 16108942]

Studenski S, Perera S, Patel K, et al. Gait speed and survival in older adults. Journal of the American
Medical Association. 2011; 305(1):50-58. [PubMed: 21205966]

Tirodkar MA, Song J, Chang RW, Dunlop DD, Chang HJ. Racial and ethnic differences in activities of
daily living disability among the elderly: The case of spanish speakers. Arch Phys Med Rehabil.
2008; 89(7):1262-1266. [PubMed: 18534555]

Trueblood PR, Hodson-Chennault N, Mc- Cubbin A, Youngclarke D. Performance and impairment-
based assesments among community-dwelling elderly: Sensitivity and specificity. Issues on
Aging. 2001; 24:2-6.

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leutwyler et al. Page 12

Vahia I, Diwan S, Bankole A, Kehn M, Nurhussein M, Ramirez P, et al. Adequacy of medical
treatment among older persons with schizophrenia. Psychiatric Services. 2008; 59:853—-859.
[PubMed: 18678681]

Verghese J, Mahoney J, Ambrose AF, Wang C, Holtzer R. Effect of cognitive remediation on gait in
sedentary seniors. The Journals of Gerontology.Series A, Biological Sciences and Medical
Sciences. 2010; 65(12):1338-1343.

Viertio S, Sainio P, Koskinen S, Perala J, Saarni Sl, Sihvonen M, et al. Mobility limitations in persons
with psychotic disorder: Findings from a population-based survey. Social Psychiatry and
Psychiatric Epidemiology. 2009; 44(4):325-332. [PubMed: 18802653]

Aging Ment Health. Author manuscript; available in PMC 2015 November 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Leutwyler et al.

Sociodemographic and Clinical Characteristics of the Sample

Table 1

Characteristic

Mean or ratio ( +/- sd),

Age (in years)
BMI
Waist Circumference (in inches)
Timed Get Up and Go Test (in seconds)
Male
Current smoker
Past smoker
Never smoker
Psychiatric symptoms
Panss Total
Panss Positive
Panss Negative
Panss Depressed/Anxious
Panss Disorganized
Panss Excited
Panss Other
Neurocognition
Speed of processing
Attention/vigilance
Working memory
Verbal learning
Visual learning

Reasoning and Problem
solving

Social cognition

Trails Making Test
BACS Symbol Coding
WMS-Spatial Span

Global

61.0 (4.4)
29.4 (5.7)
111.4 (14.7)
12.3 (4.2)
29/46
26/46

9/46

11/46

81.2 (25.7)
17.0 (8.1)
15.0 (5.9)
10.5 (3.8)
9.1(4.3)
7.7(3.0)
22.0 (8.0)

225 (16.7)
26.0 (13.2)
26.9 (12.9)
33.4(8.9)
36.5 (12.9)
39.5 (5.8)

31.5(8.8)

245 (16.9)
25.2 (13.3)
34.6 (10.4)
18.1 (13.5)
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Table 2

Effect of Schizophrenia Symptoms and Neurocognition on TGUG

Source R? B 95% CI | 95% ClI R2 df F p

uUB LB Change

(sr?)

Overall .34 342 | 7.09 | <01
Intercept -10.75 4.05 -25.55
Age .38 .62 14 .16 1,42 | 10.32 | <.01
Negative _
Symptoms 12 .32 .08 .02 142 | 147 .23
Speed of _ _ _
Processing .08 .01 .15 .09 1,42 | 5.90 .02
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