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Physical Activity and Psychiatric Symptoms in Adults With
Schizophrenia Spectrum Disorders
Gretchen A. Snethen, PhD,* Bryan P. McCormick, PhD,† and Paul H. Lysaker, PhD‡§
Abstract: People diagnosed with schizophrenia spectrum disorders (SSDs)
experience significant health disparity due to cardiovascular disease. One key
to cardiovascular health is physical activity (PA). In addition, sedentary behavior
is recognized as a health threat, independent of PA levels. The current study
sought to identify the relationship of psychiatric symptoms of SSD to measured
PA and sedentary behavior. Findings indicated that less than half of the sample
obtained the recommended minutes of moderate-to-vigorous PA (MVPA) per
week. Subjects who were younger and had greater cognitive disorganization engaged in more minutes of MVPA. In contrast, sedentary behavior was only associated with aspects of metacognitive functioning, such that subjects who had
greater ability for forming integrated representations of themselves and the related capacity to use knowledge of themselves spent less time in sedentary behaviors. This study expands upon the limited literature available on individuals with
SSD and PA levels.
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I

ndividuals with schizophrenia spectrums disorder (SSD) are at a
greater risk for physical health conditions for a variety of reasons including heredity, limited health care access, cardiovascular risks related
to lifestyle choices, and side effects related to antipsychotic medication
(El-Mallakh, 2007; Hogan, 2008; Iton, 2008). In fact, the most frequent
cause of premature death in this population is cardiovascular disease
(Vancampfort et al., 2012b), and this disparity has been demonstrated
in even the most comprehensive health systems (Crump et al., 2013).
Despite improvements in mortality for the general population, the mortality rate for individuals with schizophrenia has increased in a linear
fashion (Saha et al., 2008).
One key to cardiovascular health is physical activity (PA).
Recommendations for both adults generally (World Health Organization, 2010) as well as those for adults with schizophrenia (Vancampfort
et al., 2012a) indicate that they should participate in a minimum of
150 minutes of moderate PA or 75 minutes of vigorous PA weekly
to achieve health benefits. It is also recommended that one accrues
moderate-to-vigorous PA (MVPA) in bouts of 10 minutes or more;
however, the US Department of Health and Human Services also acknowledges that accruement of MVPA in any amount is still beneficial
(Centers for Disease Control and Prevention, 2010). Recent research
also indicates that sedentary behavior is an independent risk factor
for obesity and chronic diseases including diabetes and cardiovascular
disease (Healy et al., 2011, 2008; Salmon et al., 2003). The high incidence of cardiovascular disease among individuals with SSD is thus
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not surprising as many with this condition lead more sedentary lifestyles than the general population and do not meet that requirement
(Daumit et al., 2005; Faulkner et al., 2006; Jerome et al., 2009). A study
comparing self-reported sedentary behavior with metabolic parameters
found that individuals with SSD who reported more than 10.5 hours of
sitting had higher body mass index (BMI), waist circumference, and fasting glucose (Vancampfort et al., 2012c). In addition, individuals with
SSD who met the criteria for metabolic syndrome were found to participate in less overall activity and less MVPA when compared with a
group with SSD who did not meet the criteria for metabolic syndrome
(Vancampfort et al., 2013). In fact, research indicates that individuals
with SSD participate in as much as 22.1 hours/weekday in sedentary
or sleep behavior (Roick et al., 2007). Daumit et al. (2005) compared
the PA levels of individuals with severe and persistent mental illness
(50% with schizophrenia, 25% with depression, 25% with bipolar disorder) with the general population using a self-report questionnaire;
finding that, whereas diagnosed individuals had the same percentage
of people meeting the recommended PA levels, there was a greater percentage of individuals who identified as physically inactive. Conversely,
Lindamer et al. (2008) compared a small group of individuals with
schizophrenia (n = 16) with a small group of nondiagnosed adults
(n = 6) finding no differences in moderate or vigorous activity levels
measured by accelerometer; however, subjects with schizophrenia participated in significantly less light activity.
Although a lack of PA is a threat to well-being in nonpsychiatric
medical well-being in SSD, little is known about its links with other features of illness. Are there, for instance, psychiatric aspects of illness that
serve as barriers to PA, and/or do higher levels of PA have a positive effect on psychiatric aspects of SSD? There have been relatively few studies that have directly examined possible linkages. Jerome et al. (2009)
examined psychiatric symptoms and cognition among overweight/
obese adults with mental illness (58% of SSD) but did not find PA
levels to be significantly linked with cognitive functioning or symptom
severity. More recent studies have demonstrated inconsistent findings
in the relationship of symptoms and PA. For example, negative symptoms have been associated with lower levels of self-reported PA
(Vancampfort et al., 2012c) but not directly measured PA (Leutwyler
et al., 2014). Similarly, general cognitive symptoms have not been
found to be associated with self-reported PA (Vancampfort et al.,
2012c), whereas specific cognitive symptoms of processing speed
and verbal working memory were significantly associated with greater
mean time in moderate PA (Leutwyler et al., 2014). Finally, depressive
symptoms have been found to be associated lower levels of selfreported PA (Vancampfort et al., 2013) as well as with more time spent
in sedentary behavior (Leutwyler et al., 2014). Other research examining the impact of PA interventions on general psychiatric symptoms has
produced inconclusive results (Forsberg et al., 2010; Martin-Sierra et al.,
2011; Perham and Accordino, 2007).
To date, one major limitation of the research is that it has frequently
used self-report measures of PA (e.g., McLeod et al., 2009; Osborn et al.,
2007; Van Citters et al., 2010; Vancampfort et al., 2011a, 2011b), which
may be of limited validity because cognitive impairments in this population
may hamper the ability of some to recall of past activities (Bell et al., 1994;
Klingberg et al., 2006). In addition, most studies have used general measures of psychiatric symptoms that do not distinguish different kinds of
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psychopathology (e.g., Jerome et al., 2009; McLeod et al., 2009). To
address this issue, the current study explored whether level of PA
assessed with a device that recorded amounts of human movement
was related to three potential barriers to PA: negative and disorganization symptoms, deficits in flexibility in abstract thought, and
metacognitive capacity. The authors chose each of these variables
given their links with deficits in a range of indices of community
function and self-care (Bell et al., 2009; Lysaker et al., 2010a,
2010c; Xiang et al., 2010).
Negative symptoms of schizophrenia (e.g., avolition, anhedonia,
and flattened affect) have been consistently suggested to reduce interest
and motivation to perform goal-directed behavior (Blanchard et al.,
1998; Hunter and Barry, 2012). Disorganization symptoms (e.g., conceptual disorganization and concrete thought) have been suggested to impede participation in routine activities when they render it difficult to
understand how to perform the multiple steps needed to perform complex
actions (Evans et al., 2004; Metsanen et al., 2006; Ventura et al., 2010).
Deficits in flexibility in abstract thought, an aspect of neurocognition often linked with executive function, have, by contrast, been suggested to
limit function when they leave persons unable to respond effectively to
unexpected changes in life demands (Lepage et al., 2014; Lysaker et al.,
1996). Finally, metacognition, or the ability to form, reflect upon, and use
complex ideas about oneself and others (Lysaker et al., 2013b), has been
linked to impairments in psychosocial function independent of symptoms and neurocognition (Lysaker et al., 2010a, 2010c). It has been proposed in particular that these deficits leave persons with little sense of
“why” to perform certain activities leading to collapse of goal-directed
behaviors, potentially resulting in reduced levels of activity in individuals
with SSD (Lysaker et al., 2013a).
The authors thus predicted that greater levels of negative symptoms, disorganization symptoms, neurocognition deficit, and poorer
metacognition would be linked with lesser levels of PA. Of note, although the authors made no hypotheses regarding positive symptoms
due to the failure of previous studies to identify a relationship, however,
the authors included an index of these for exploratory purposes due to
their effect on functioning generally. It is hoped that a more thorough
understanding of the correlates of PA will help to refine and implement
interventions designed to assist patients with SSD to overcome the barriers to become more active and ultimately live longer and lead more
fulfilling lives.

METHODS
Recruitment
After approval from academic and clinical institutional review
boards, data were obtained from a comprehensive study examining PA,
symptoms, quality of life, and daily activity participation (Lysaker et al.,
2011b; McCormick et al., 2012). Procedures specific to the present study
are presented. Individuals older than 18 years with SSD were recruited
from a day treatment program at a Veteran's Administration Hospital
and a local public hospital located in a city in the Midwestern United
States. Chart review indicating evidence of mental retardation and/or active substance dependence presented exclusion criteria. After providing
written consent and an authorization for the release of health information,
a research assistant confirmed diagnoses through the Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) (SCID; First et al., 1998). A monetary incentive
of $30 was offered for participation: $15 after the initial interview and
$15 after the completion of the study and return of study equipment.

Measures
Indiana Psychiatric Illness Interview
The Indiana Psychiatric Illness Interview (IPII; Lysaker et al.,
2002) is a semistructured interview developed to assess how individuals
2
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understand their experience with mental illness and typically lasts between 30 and 60 minutes. The interview is conceptually divided into
five sections. First, rapport is established, and participants are asked
to tell the story of their lives. Second, participants are asked whether
they think they have a mental illness and, if so, what their experiences
have been with this mental illness. This is followed by questions about
how the participants perceive their condition and whether this condition
has affected different facets of their life. Third, participants are asked
whether and how their condition controls their life and how they control
their condition. Fourth, they are asked how their condition affects and is
affected by others. Finally, participants are asked what they see ahead in
their future.
The IPII differs from other psychiatric interviews in that only
minimal content is introduced for the participant to comment on. Therefore, the results of the self-report can be analyzed in the metacognitive
capacities that appear spontaneously. Explicit metacognitive tasks are
not posed for the participant to respond, and metacognition is assessed
as it naturally arises when participants talk in an extended fashion about
their lives.

Metacognition Assessment Scale-Abbreviated
The Metacognition Assessment Scale-Abbreviated (MAS-A;
Lysaker et al., 2005) is a rating scale that assesses metacognitive abilities in a patient's discourse. The MAS-A is an adaptation of the MAS
(Semerari et al., 2003) made in consultation with the original authors
for the study of IPII transcripts (Lysaker et al., 2005). The MAS-A contains four scales: “self-reflectivity,” or the comprehension of one's own
mental states; “understanding of others' minds,” or the comprehension
of other individuals' mental states; “decentration,” which is the ability
to see the world as existing with others having independent motives;
and “mastery,” which is the ability to use one's mental states to respond
to social and psychological dilemmas. It is assumed that the metacognitive capacities assessed by each scale are semi-independent and can
vary along a continuum. Higher scores on each of the four MAS-A subscales reflect abilities to perform increasingly complex acts within the
domain captured by that scale. For instance, higher scores on selfreflectivity would suggest a capacity to form more complex representations of oneself. Total metacognitive capacity was estimated in this
study by summing the four subscales. Acceptable levels of interrater reliability and internal consistency have been reported along with evidence of stability of MAS-A assessments across a 6-month interval
(Hamm et al., 2012; Lysaker et al., 2005, 2007a). Evidence that these
procedures capture difficulties specific to psychosis includes findings
that participants with schizophrenia have lower scores on all of the
MAS-A subscales compared with others who also have significant
medical and social adversity but not psychosis (Lysaker et al., 2014).
Concerning its validity, MAS-A scores have been linked with independent assessments of awareness of illness, cognitive insight, and coping
preference (Lysaker et al., 2005, 2010b, 2011a, 2008).

Positive and Negative Syndrome Scale
The Positive and Negative Syndrome Scale (PANSS; Kay et al.,
1987) is a 30-item rating scale completed by clinically trained research
staff following a chart review and a semistructured interview. For
the purposes of this study, three of the five PANSS factor analytically
derived components are used: positive, negative, and disorganization
symptoms (Bell et al., 1994). Assessment of interrater reliability for this
study was found to be high to excellent with intraclass correlations for
blind raters observing the same interview ranging from 0.84 to 0.93.

Wisconsin Card Sorting Test
The Wisconsin Card Sorting Test (WCST; Heaton et al., 1993) is
a test of cognitive flexibility sensitive to frontal lobe impairment. The
WCST assesses “set shifting,” that is, the ability to alter one's response
© 2014 Lippincott Williams & Wilkins
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pattern after changes in reinforcement contingencies. Participants sort
cards that vary according to shape, color, and number of objects
depicted. Subjects are told to match cards to “key” cards but are not told
the matching principle, which changes without warning. This study
used the score reflecting the total number of perseverative errors or responses in which the participant was unable to shift set in response
to feedback.
A uniaxial accelerometer, the GT1M (ActiGraph, LLC, Fort
Walton Beach, FL), was used to collect PA data. The GT1M is designed
to measure and record physical acceleration of normal human movement in the range from approximately 0.05 to 2 G and is limited to
the frequency from 0.25 to 2.5 Hz. The data from the GT1M are collected in a summation of acceleration that occurs 30 times per second,
which is represented in counts and has been successfully used with
ambulatory adults.
Participants were asked to wear a GT1M monitor on their right
hip for 8 days during their normal waking hours. The monitors were
in canvas pouches that were clipped onto the waistband of pants. Participants were given the option of wearing the monitor on an adjustable,
elastic belt. Written and verbal instructions for wearing the monitor
were provided, as well as contact information for the research team to
ask specific questions regarding the study. Activity counts were collected in 1-minute epochs. Data were considered valid if participants
had a minimum of 4 days with 480 minutes (8 hours) of wear time. This
is consistent with valid PA data guidelines, which suggest a range of 3
to 5 days of monitoring to yield reliable PA estimates (Trost et al.,
2005). The GT1M device records PA through measurement of acceleration that is recorded in counts. Higher counts per minute (cpm) reflect
higher levels of PA exertion. Predetermined cut points were used to
identify PA levels with MVPA for this study (Kozey et al., 2010). Sedentary behavior was in the range of 0 to 99 cpm, light PA was in the
range of 100 to 1952 cpm, moderate PA was in the range of 1952 to
5724 cpm, vigorous PA was in the range of 5725 to 9498 cpm, and very
vigorous PA was in the range of 9499 cpm or greater. In addition,
MVPA was created by combining the three highest levels of intensity
such that MVPA was created as 1952 cpm or greater. These cut points
are a standard used in many studies using accelerometers (Freedson
et al., 1998).
Finally, basic background characteristics were collected. These
included diagnosis determined via the SCID (First et al., 1998) as well
as sex, age, and height and weight. Both sex and age have been found to
be associated with PA in general population samples of adults (Mesters
et al., 2014). Height was measured using nonstretchable, medical measuring tape, and weight was measured with a portable scale. Height and
weight were used to calculate BMI as an indicator of body fatness. Participants were asked to remove shoes and bulky overclothing before
weight and height were measured. BMI was created using the formula
wt(kg) / height(m)2.

Analysis
Descriptive statistics were first determined for PA levels. Further
analyses were conducted focusing on MVPA and sedentary behavior
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in relationship to symptoms and demographic information. First, given
that SSD consisted of two differentiated diagnoses (schizophrenia and
schizoaffective disorder), a series of planned comparisons were conducted to identify whether diagnosis was significant in its association
with predictor or outcome variables. Subsequently, Pearson's correlation coefficients were calculated to identify the relationship between
symptoms, cognitive functioning, sedentary PA, and MVPA total minutes for continuous variables. On the basis of these results, two
blocked linear regression models were calculated with MVPA and sedentary minutes as dependent variables. Demographic variables (diagnosis, sex, age, and BMI) were entered into the first block. The second
block consisted of significantly correlated variables identified in the
Pearson's correlation. An initial block regression was run, and noncontributing variables from the first block were removed to create the
most parsimonious model. Total MVPA was summed across the data
collection period. Ten-minute bouts of MVPA were also calculated.
One way to determine guideline compliance is to calculate the total
number of MVPA minutes during the 4 to 8 days of data collection,
looking for participants who had total MVPA of greater than
150 minutes, or at least 30 minutes/day of MVPA. A more stringent calculation would use the same totals but only consider bouts of MVPA
that lasted 10 minutes or more (Jerome et al., 2009). Sedentary behavior
was also calculated and evaluated as total minutes of sedentary behavior
over the data collection period. Data were initially processed using
KineSoft 3.3 (KineSoft, 2012), and statistical analyses were completed
using SPSS. Statistical significance was established at α ≤ 0.05.

RESULTS
A total of 44 participants with schizophrenia (n = 21) or
schizoaffective disorder (n = 23) were administered the SCID by a
trained clinical researcher to determine diagnosis eligibility. Of the
44 eligible participants, 30 (schizophrenia, n = 14; schizoaffective disorder, n = 16) met the criteria for valid PA data (i.e., 4 days with
480 minutes of wear time). Of those subjects failing to provide valid
PA data and for whom valid symptom and metacognitive data were
available (n = 11), those excluded did demonstrate significantly lower
negative symptom severity (t = −2.18, p < 0.05) and significantly higher
metacognitive mastery (t = 2.52, p < 0.05). Otherwise, subjects excluded did not differ significantly from those included on study variables. Participants' ages ranged from 33 to 60 years, with a mean of
50.6 years. Participants were predominantly men (89.3%) and single
(50%), with an even representation of African American (50%) and
Caucasian (50%) participants. All of the female subjects (n = 3) were
in the schizoaffective disorder group. The mean educational level was
a high school education (mean, 12.7 years). Participants averaged nine
times in hospitalized treatment, and weight ranged from 146 to 315 lbs,
with a mean of 220 lbs. The mean BMI was 32.18 (SD, 7.71) ranging
from a low of 20.95 to a high of 56.93 and indicating that most of the
sample was in the obese range (BMI > 30). Symptom ranges were as
follows: mean of 19.1, negative symptoms (range, 11–28; SD, 4.14);
mean of 18.0, positive symptoms (range, 6–26; SD, 5.25); mean of
13.03, emotional discomfort (range, 6–22; SD, 4.89); and mean of

TABLE 1. Minutes of PA
Daily Mean

Sedentary
Light
Moderate
Moderate–vigorous

Weekly Totals

Mean (SD)

Range

Mean (SD)

Range

405.9 (80.5)
295.0 (107.2)
47.7 (40.4)
48.5 (40.7)

246.9–615.6
131.4–590.7
3.75–151.9
3.75–151.9

1450.8 (498.2)
1032.2 (383.3)
168.9 (141.9)
171.2 (142.7)

746.0–2858.0
397.0–2011.1
8.0–594.0
8.0–594.0
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significantly related to MVPA minutes (r = 0.450, p < 0.01), whereas
the MAS-A subscales of self-reflectivity (r = −0.400, p < 0.05)
and mastery (r = −0.393, p < 0.05) were significantly related to sedentary minutes. These variables were retained for subsequent multivariate
models.
The final MVPA blocked linear regression was made up of the
demographic variables, diagnosis, and age in block 1, and the PANSS
disorganization subscale was used in block 2. As revealed in Table 4,
although the age variable did not reach the criterion level (p < 0.05),
it was retained as the probability associated with the relationship
approached this level (p = 0.056), and age has been found to be inversely related to PA level in general (Bielak et al., 2014). The demographic block accounted for a significant portion of the variance in
total MVPA minutes (R2 = 0.32, p < 0.01). The final model increased
the R2 to 0.43 (p < 0.01). Regression coefficients are presented in
Table 4. In the initial model, a diagnosis of schizophrenia was inversely
related to minutes of MVPA (B = −0.44, p < 0.01); in the final model,
the beta coefficient was reduced to a nonsignificant −0.28. In the final
model, age was inversely correlated to MVPA (β = −0.35, p < 0.05),
whereas disorganization symptoms were positively associated with
MVPA (β = 0.38, p < 0.05).
In the sedentary minute analysis, no subject characteristic variables were significantly associated with total sedentary minutes. Subsequently, only the MAS-A self-reflectivity and mastery subscales were
included in the analysis (Table 5). Analysis of this model indicated that,
when the two significant univariate predictors were entered in the same
block, neither variable nor the overall model was significantly associated with sedentary minutes. Subsequent analysis indicated that these
variables' unique contribution to sedentary minutes in the multivariate
case, represented by their semipartial correlation coefficient (sr), was
approximately half the magnitude of their zero-order correlation coefficients (MAS-self sr = −0.21; MAS-mast sr = −0.20).

TABLE 2. Correlation Coefficients of Subject Characteristics and PA
Variables (n = 30)

1. MVPA, min
2. Sedentary, min
3. Age
4. Sexa
5. BMI

1

2

3

4

5

1
0.26
−0.35
−0.08
−0.22

1
−0.12
0.01
0.02

1
−0.11
−0.18

1
0.26

1

a

Sex: 1, male; 2, female.

18.43, cognitive symptoms (range, 10–28; SD, 4.22), with higher
scores representing greater severity in symptoms. On the basis of mean
item values, these group means characterize subjects in the mild-tomoderate range of symptom severity.
Participants who met the inclusion criteria had a mean of 6.3
valid days of PA data, ranging from 4 to 8 days with a mean wear time
of 663.88 minutes/day. Total minutes per week and the mean minutes
per day are presented. Most time was spent in sedentary behavior (mean
weekly total, 1450.8 minutes; minutes/day, 405.9 minutes), followed by
light activity (mean weekly total, 1032.2; minutes/day, 295.0 minutes).
MVPA overwhelmingly consisted of moderate PA, with a mean of
2.3 minutes of hard PA for the mean weekly total and zero occurrences of vigorous PA. MVPA for participants averaged 171.2 minutes
of MVPA for the week, with a mean of 48.5 (range, 3.8–151.9; SD,
40.7) minutes per day. Fourteen participants (47%) met the recommended 150 minutes of MVPA/week. Bouts of MVPA were not included in Table 1, as no participants met the recommended bout
requirement. Thirteen participants had at least one bout during the measurement period, and bouts ranged from 1 to 19 bouts. Most participants
engaged in bouts of MVPA on 1 or 2 days; however, only four participants had 10-minute bouts occurring on at least 6 days.
In addition, the schizoaffective group had significantly fewer
MVPA minutes (t = 2.868, df = 28, p < 0.01), lower PANSS disorganization (mean, 20.36 and 16.75, respectively; t = 2.550, df = 28, p <
0.05), and higher MAS-A mastery scores (t = −2.465, df = 26, p <
0.05). The correlations of participant characteristics with PA variables
are presented in Table 2. As revealed in Table 3, zero-order correlation
coefficients indicated that the PANSS disorganization subscale was

DISCUSSION
Research suggests that many with SSD do not engage in the recommended minutes of MVPA or levels of PA activity per week and this
may be a significant risk factor for nonpsychiatric comorbidities such as
coronary heart disease. Largely consistent with this, the authors found
that less than half of the participants in this study met the minimum recommended 150 minutes of MVPA per week. This is a slightly greater
percentage than what previous studies have suggested (Daumit et al.,

TABLE 3. Correlation Coefficients of PA, Symptoms, and Metacognitive Ability (n = 30)

1. MVPA, min
2. Sedentary, min
3. PANSS positive
4. PANSS negative
5. PANSS disorganization
6. WCST a
7. MAS self b
8. MAS otherb,c
9. MAS decb
10. MAS mastb

1

2

3

4

5

6

7

8

9

10

1
0.26
0.01
0.15
0.47**
0.21
−0.18
−0.34
−0.23
−0.13

1
−0.20
0.04
0.15
0.04
−0.40*
−0.16
−0.01
−0.39*

1
0.28
0.28
−0.01
0.20
−0.09
−0.18
0.18

1
0.27
0.29
−0.33
−0.33
−0.24
−0.06

1
0.55**
−0.47*
−0.45*
−0.69**
−0.34

1
−0.13
−0.14
−0.52**
−0.08

1
0.48*
0.30
0.58**

1
0.47*
0.16

1
0.30

1

dec indicates decentration; mast, mastery; self, self-reflectivity.
a
Percentage of perseverative error.
b
n = 28.
c
Awareness of other's mind.
*p < 0.05, **p < 0.01.
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TABLE 4. Cognitive Dysfunction Regressed on MVPA: Final Model
Variable

1
2

a

Diagnosis
Age
Diagnosisa
Age
PANSS disorganization

Model

b (SE b)

β

t

Sig.

R

F

Sig.

−124.93 (44.92)
−6.41 (3.35)
−77.70 (46.78)
−7.43 (3.16)
12.69 (5.62)

−0.44
−0.31
−0.28
−0.35
0.38

−2.78
−1.91
−1.66
−2.35
2.26

0.01
0.08
0.11
0.03
0.03

0.32

6.33

0.006

0.43

6.56

0.002

2

DV, indicate MVPA minutes.
a
Diagnosis: 1, schizophrenia; 2, schizoaffective disorder.

2005; Jerome et al., 2009), although one of these studies (Jerome et al.,
2009) examined PA levels in persons with a broad class of mental illnesses, whereas this study focuses specifically on individuals with
SSD. None of the participants in this study met the PA guidelines that
suggest an accruement of 30 minutes of MVPA per day in 10-minute
bouts. Therefore, although participants in this study were participating
in some level of moderate PA, on a whole, they did not participate in
sustained MVPA, which is similar to the findings of Jerome et al. Similar to previous research (Roick et al., 2007), most daily behavior
was sedentary.
When the authors turned to the correlates of PA, our hypotheses
were only partially confirmed. Higher levels of the ability to form integrated representations of oneself and the related capacity to use knowledge of oneself were related to lesser levels of sedentary behavior.
Although the correlational nature of our study precludes drawing any
causal conclusions and these variables accounted for only approximately 20% of explained variance individually, still, this may suggest
several possibilities for future research. For one, it is possible that persons with more complex forms of self-experience, such that they are
able to synthesize their experiences into meaningful wholes, are better
able to plan and execute behavior that is personally meaningful to them
and thus spend less time grossly inactive. This is consistent with findings that lower levels of metacognitive mastery prospectively predict
lower levels of intrinsic motivation (Vohs and Lysaker, 2014). It is also
possible that being more active enhances how well persons are able to
think of themselves, suggesting that greater activity levels may contribute to more successful activity participation, yielding more positive
self-reflection. As noted, although these should be taken as speculative,
it is possible that other variables not measured here accounted for the
observed relationships.
The authors also found an inverse relationship between age and
MVPA at the trend level, consistent with PA research within the general
population (Sallis, 2000). In addition, a diagnosis of schizophrenia as
opposed to schizoaffective disorder was positively associated with
MVPA in the initial model, but not the final model. This is explained,
as participants with a diagnosis of schizophrenia had significantly
higher levels of disorganization symptoms than did individuals with
schizoaffective disorder.
Of note, the positive correlation between MVPA and disorganization symptoms was an unexpected finding. This seems to suggest that
persons with lesser abilities to abstract and focus their thoughts in an organized manner may produce less effective but greater quantities of activity. This would seem to contrast the findings of Leutwyler et al.
(2014) in which aspects of neurocognition were positively associated
with minutes of moderate PA; however, the cognitive measures differed
in the two studies. The lack of moderate activity occurring in 10-minute
bouts indicates MVPA incidental, further supporting this supposition.
Research has found that awareness of illness or insight, one of the
symptoms found in the disorganization component, is linked with
© 2014 Lippincott Williams & Wilkins

heightened awareness of and greater internalization of stigma (Lysaker
et al., 2007b). Both perceived stigma and experienced stigma are related
to isolation and may decrease the likelihood that an individual will participate within the community possibly also leading to reduced PA
(Link, 1987; Link et al., 1989, 2001; West, 1984). As with all unexpected findings, more research is needed before any credence can be
given to the findings.
Several hypotheses were not confirmed, and flexibility of abstract thought was not significantly related to PA. Furthermore, although negative symptoms have been a consistently cited correlate of
PA among people with SSD (Vancampfort et al., 2012b), severity of
negative symptoms was also not related to MVPA or sedentary behavior
in this study. A potential explanation is, whereas previous studies used
self-report measures, the authors used accelerometery (e.g., Van Citters
et al., 2010; Vancampfort et al., 2011a, 2011b). This is consistent with
another study that used accelerometery and failed to find a relationship
between negative symptoms and PA (Leutwyler et al., 2014). It is possible that some negative symptoms are related to the recall of PA, particularly if these activities were emotionally positive. Another possible
explanation is that the use of accelerometery in the present study captured all PAs, and as noted previously, much of this seems to be related
to incidental activities. Instruments that rely on recollection may be
more likely to capture PA related to identifiable activities (e.g., playing
basketball) as opposed to routine PA such as walking to the bus stop.
Finally, although metacognitive function was inversely related to
sedentary behavior, it was unrelated to MVPA. This could suggest that,
although the ability to form more complex ideas about oneself and
others is related to more general activity, it is not linked to vigorous activity. This is consistent with suggestions that sedentary behavior and
vigorous PA seem to be separate classes of activity as opposed to ends
of a continuum (Owen et al., 2010).
Given the low levels of bout PA and the likelihood that accrued
PA was incidental, practitioners should work with individuals with SSD
to develop strategies to integrate intentional PA into daily routines.
Older adults in this study were more inactive than younger subjects;
however, targeting intentional PA among younger individuals with
SSD may lead to sustained PA participation into older adulthood. Furthermore, given the correlational nature of this study, the authors cannot
TABLE 5. Metacognitive Variables Regressed on Sedentary Minutes
Variable

MAS, self
MAS, mast

Model

b (SE b)

β

t

Sig.

R

F

Sig.

−96.20 (81.03)
−95.90 (86.27)

−0.26
−0.24

−1.18
−1.11

0.25
0.28

0.20

3.11

0.06

2

mast indicates mastery; self, self-reflectivity.
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infer directionality; however, displacing sedentary behavior with more
active behavior may have a beneficial impact on cognitive and potentially metacognitive function (Knoechel et al., 2012).
There were several limitations of this study. Our sample size was
modest. All participants had stable and prolonged SSD, and most were
African American and Caucasian middle-aged men. It is unclear consequently whether these results would generalize to persons in more acute
phases of illness, women, and those experiencing first-episode psychosis. As well, the study did not control for antipsychotic medication use.
Given the variable impact of different antipsychotic agents on such
things as activity level and weight gain, they could have had an uncontrolled confounding effect. In the study design, the lack of a clinical or
nonclinical control group raises questions as to whether the findings are
specific to psychosis. In addition, the authors used a single measure of
neurocognitive function, and future studies are needed that take into account a fuller range of neurocognitive functioning including verbal memory, attention, processing speed, and other aspects of executive function.
The authors also did not consider the types of activity individuals were
participating in and do not know whether occurrences of MVPA were intentional or incidental. It is likely that, because participants had few bout
occurrences of MVPA and MVPA was predominantly in moderate level,
MVPA occurred in relation to daily tasks (e.g., walking in relation to
daily tasks). Finally, there were any number of potential moderating
and mediating variables the authors did not measure including stigma,
physical mobility variables, and/or environmental factors.
This study expands upon the limited literature available on individuals with SSD and PA levels. Like Jerome et al. (2009), this study
found that individuals with SSD were moderately physically active
but did not meet the PA bout recommendations. The authors additionally found evidence that less sedentary behavior was linked to the capacity to form and use integrated ideas of oneself. Contrary to our
expectations, although consistent with Jerome et al., the authors also
found no links between symptoms or flexibility in abstract thought with
PA. Future work with larger and more diverse samples is needed, including multiple measurement of PA along with potential correlates
over clinically meaningful stretches of time. In addition, although this
study did not use physiological measures of fitness, there is emerging
evidence that disturbances in the autonomic nervous system in schizophrenia, as indicated by heart rate variability (HRV), may contribute to
both cardiac risk as well as interference in social function (Bär et al.,
2012; Porges, 2007). Future research that examines the role of both
metacognition and PA in affecting or being influenced by HRV has
the potential to further our understanding of interactions among neurocognitive function, psychophysiological function, and behavior among
adults with schizophrenia.
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