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ABSTRACT
Objective: Describe objective and subjective physical 
activity levels and time spent being sedentary in adults with 
schizophrenia or schizoaffective disorders (SZO/SA).

Method: Baseline physical activity and sedentary behaviors were 
assessed among 46 overweight and obese community-dwelling 
adults (aged 18–70 years; BMI > 27 kg/m2) diagnosed with SZO/SA 
by DSM-IV-TR, with mild symptom severity (Positive and Negative 
Syndrome Scale score < 90) who were interested in losing weight 
and participated in the Weight Assessment and Intervention 
in Schizophrenia Treatment (WAIST) study from 2004 to 2008. 
Objective physical activity levels, measured using actigraphs, 
in WAIST were compared to a nationally representative sample 
of users (n = 46) and nonusers (n = 46) of mental health service 
(MHS) from the National Health and Nutrition Examination Survey 
(NHANES 2003–2004) matched by sex, BMI, and age.

Results: On average, adults with SZO/SA wore actigraphs more 
than 15 h/d for 7 days averaging 151,000 counts/d. The majority of 
monitoring time (81%) was classified as sedentary (approximately 
13 h/d). Moderate/vigorous and light physical activity accounted 
for only 2% (19 min/d) and 17% (157 min/d) of monitoring time/d, 
respectively. Primary source of activity was household activities 
(409 ± 438 min/wk). Fifty-three percent reported walking for 
transportation or leisure. Adults with SZO/SA were significantly 
less active (176 min/d) and more sedentary (756 min/d) than 
NHANES users of MHS (293 and 640 min/d, respectively) and 
nonusers of MHS (338 and 552 min/d, respectively) (P < .01).

Conclusions: Overweight and obese adults with SZO/SA were 
extremely sedentary; engaged in unstructured, intermittent, 
low-intensity physical activity; and significantly less active than 
NHANES users and nonusers of MHS. This sedentary lifestyle is 
significantly lower than those of other inactive US populations, is 
costly for the individual and community, and highlights the need 
for physical activity promotion and interventions in this high risk 
population.
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Schizophrenia and schizoaffective disorders are associated 
with significant comorbidities, such as hypertension, 

diabetes, cardiovascular disease, and obesity,1–3 unhealthy 
lifestyles,4,5 and increased morbidity and mortality compared 
to the general population.6–8 Physical activity may be one 
avenue to reduce the risk of these comorbidities in adults 
with schizophrenia or schizoaffective disorders (SZO/SA) 
since physical activity has been shown to reduce the risk of 
chronic diseases, disabilities,9 and premature mortality10–14 in 
the general population.

Smaller studies using objective measures of physical 
activity suggest that individuals with SZO/SA have low levels 
of moderate to vigorous physical activity.15,16 Previous studies 
tended to narrowly define the population as patients with SZO/
SA who had diabetes and were also overweight or obese,17 or to 
broadly define the sample as patients with severe mental illness 
including SZO/SA, bipolar disorder, and major depression.18 
In addition, the estimates of physical activity have primarily 
focused on high-intensity activities17,18 and not low-intensity 
activities such as walking and housework.

To address these limitations, the assessments of physical 
activity as part of the Weight Assessment and Intervention 
in Schizophrenia Treatment (WAIST)19 study were designed 
to provide a comprehensive profile of physical activity 
using subjective and objective measures in a larger sample 
of overweight and obese adults with SZO/SA who were 
participating in  the clinical trial. This profile should aid 
clinicians in prescribing physical activity as a means to reduce 
the risk of common comorbidities and in developing effective 
physical activity interventions in this vulnerable population. 
The objectives of this report are (1) to describe objectively 
measured physical activity and sedentary behavior among 
overweight and obese adults with SZO/SA, and (2) to compare 
objective physical activity levels and sedentary behavior of 
adults with SZO/SA to users and nonusers of mental health 
service (MHS) from the National Health and Nutrition 
Examination Survey (NHANES) matched on sex, age, and 
BMI. It was hypothesized that adults with SZO/SA would have 
significantly lower physical activity levels than NHANES users 
of MHS (who represent a broader and less severe spectrum of 
mental health disorders) and nonusers of MHS.

METHOD

Studies
This report is based on data from the WAIST study and the 

National Health and Nutrition Examination Survey (NHANES 
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2003–2004). Briefly, the randomized control trial WAIST 
study (NCT00177905) was designed to assess the efficacy of 
a group-based behavioral intervention treatment for weight 
reduction compared to social skills training or usual care 
in overweight and obese but clinically stable patients with 
SZO/SA. In addition, the participants had to live in the 
community, agree to attend 20 group behavioral sessions, and 
complete homework. Inclusion and exclusion criteria for the 
WAIST study reflected the goals of the randomized control 
trial and have been described previously.19 Eligibility criteria 
for study enrollment included: aged 18–70 years, DSM-
IV-TR schizophrenia or schizoaffective disorder (verified 
by at least 2 out of 3 study psychiatrists using data from a 
modified Structured Clinical Interview for DSM-IV Axis I 
Disorders,20 medical charts, and corroborating information 
from reliable informants such as family members or friends), 
2 or fewer antipsychotic medications, Positive and Negative 
Syndrome Scale (PANSS)21  < 90, body mass index (BMI) 
> 27 kg/m2, and a participant-expressed desire to lose 
weight. Study exclusion criteria included: inability to give 
informed consent, moderate or severe mental retardation, 
current enrollment in another weight management program, 
current treatment with medication to reduce weight, 
unstable medical illnesses that may have affected body 
weight, history of myocardial infarction or coronary heart 
failure, end-stage renal disease, unstable thyroid disease, 
prominent cardiovascular risks that may have jeopardized 
participant’s safety in a weight reduction program that 
included some exercising, and women who were breast-
feeding. Participants were not excluded if they were receiving 
additional psychotropic medications such as antidepressants, 
mood stabilizers, and antianxiety medications. However, 
information on concomitant medications was not recorded 
separately in the study. Exclusion criteria were intentionally 
kept to a minimum in order to increase the generalizability 
of the findings. WAIST study recruitment occurred from 
2004 to 2008. The study was approved by the University 
of Pittsburgh Biomedical Institutional Review Board, and 
informed consent was obtained from all participants.

Actigraphy monitoring was considered a supplemental 
study to the WAIST study. This current study was restricted 
to the baseline screening assessments that occurred prior to 
randomization of the WAIST subsample that was offered 
actigraphy monitoring.19,22 Initially, low compliance with 
actigraphy monitoring occurred due to lost or misplaced 
actigraphs or refusal to wear the device. Hence, the 
supplemental protocol was modified, and participants were 
considered eligible for actigraphy monitoring only if (1) 

they had a rating of 5 or greater on the Observer Related 
Compliance Rating (available from the author upon request) 
and (2) the staff considered them psychiatrically compliant 
with appointments to the outpatient clinic and under 
“regular” care with a psychiatrist or therapist (being seen 
more often than once every 3 months). This report is based 
on the subsample (n = 55) of WAIST participants (n = 254) 
offered actigraphy monitoring.

NHANES 2003–2004 was a cross-sectional observational 
study using a stratified, multistage probability design to 
obtain a nationally representative sample of the civilian, 
noninstitutionalized, US population.23 To match the 
eligibility criteria of WAIST, the NHANES sample was 
restricted to participants aged 18–70 years with ≥ 3 days of 
valid actigraph data and a BMI > 27 kg/m2.

Objective Physical Activity Assessment  
in the WAIST Study and NHANES

In both studies, ActiGraph AM-7164 monitoring 
devices (ActiGraph, Ft Walton Beach, Florida) were used to 
objectively measure physical activity.24 With accelerometry, 
movement is quantified on the arbitrary intensity scale25 of 
counts per minute (cpm). ActiGraphs were set to measure 
the duration and intensity of uniaxial movement within 
1-minute epochs.25 Participants were instructed to wear 
the accelerometer over their right hip for 7 consecutive 
days during their waking hours. If there were no activity 
counts for ≥ 60 minutes, the accelerometer was considered 
not worn for that time interval. Analyses were restricted to 
participants who wore the accelerometers for ≥ 10 hours 
a day for ≥ 3 days to comply with best practices for using 
physical activity monitors in population-based research.26,27 
Each minute epoch was assigned an activity level based on 
the number of counts per minute: sedentary (≤ 100 cpm), 
light (101–1,951 cpm), moderate/vigorous (≥ 1,952 cpm), 
and total activity (> 100 cpm).28–30 Calibration studies have 
classified cooking, ironing, washing dishes, and sitting 
activities as sedentary; childcare, grocery shopping, light 
calisthenics, vacuuming, gardening, and golf as light activity; 
and fast walking, running, and cycling as moderate/vigorous 
activity.31

Daily totals of sedentary behavior and activity levels 
(min/d) were averaged. Percentages of monitoring time were 
calculated by dividing the minutes engaged in each category 
by the total monitoring minutes for each participant. Weekly 
totals (min/d) of moderate (1,952–5,724 cpm) and vigorous 
(≥ 5,725 cpm) intensity activity were calculated to compare 
with published physical activity guidelines for patients with 
schizophrenia.32

Subjective Physical Activity Assessment  
in the WAIST Study

The Modifiable Activity Questionnaire (MAQ) was 
modified to focus on relatively lower-intensity physical 
activities22 since few adults with SZO/SA reported moderate 
or vigorous physical activities in the study’s development 
phase. Participants reported the number of minutes they 
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behavior, measured objectively, for adults diagnosed with 
schizophrenia or schizoaffective disorders.

 ■ Overweight and obese adults with schizophrenia or 
schizoaffective disorders have extremely sedentary 
lifestyles and should be encouraged to increase their 
physical activities.

https://clinicaltrials.gov/ct2/show/NCT00158366?term=NCT00177905&rank=1
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engaged in specified physical activities 
for ≥ 10 minutes during the preceding 
week. Occupational activities, housework, 
gardening/yard work, caretaking, 
transportation, and leisure activities were 
summed to obtain total physical activity 
in minutes per week for the preceding 
week. For those participants that reported 
extreme values in selected activities, the 
minutes per week for those activities were 
truncated to the second-highest reported 
value in the sample.22 As a reliability 
measure, intraclass coefficients ranged 
from 0.74 to 0.9833–36 for the MAQ.

Psychiatric Symptoms and  
Antipsychotic Medications

Clinicians subjectively rated the 
psychopathology (previous week), 
severity of current symptoms, and current 
function of the adults with SZO/SA by 
means of the PANSS and the Global 
Assessment of Functioning (GAF),37 
respectively. Self-reported, general health 
status38 was dichotomized as 1 = poor 
and fair or 0 = good, very good, and 
excellent. On the basis of self-report and 
review of medical records, participants 
were classified as taking none, 1, or 2 
antipsychotic medications. Height and 
weight were measured using hospital-
quality scales and were used to calculate 
BMI (kg/m2).

Comparison Groups for WAIST and 
NHANES

For this report (N = 138), the 
WAIST analytic sample consisted of 
all participants with ≥ 3 days of valid 
actigraphy data (n = 46). NHANES users 
(n = 46) and nonusers (n = 46) of MHS 
were defined as adults who did and did 
not report seeing or talking to a mental 
health professional such as a psychologist, 
psychiatrist, psychiatric nurse, or clinical 
social worker about their mental health 
during the past 12 months, respectively.

Analyses
Kruskal-Wallis analyses of variance 

were performed to detect demographic 
differences in the WAIST study. Spearman 
correlations were used to examine the 
associations between the subjective and 
objective physical activity measures. 
WAIST participants were matched 1:1 
to NHANES users and nonusers of 

Table 1. Comparison of Overweight and Obese Adults With Schizophrenia or 
Schizoaffective Disorder in WAIST Study With Adult Users and Nonusers of MHS in 
NHANES 2003–2004 Matched by Sex, Closest BMI, and Age (n = 46 per Group)

WAIST Study Adults 
With Schizophrenia or 

Schizoaffective Disorder
NHANES  

Users of MHS

NHANES  
Nonusers of 

MHS
Age, y (mean ± SD) 45.6 ± 9.8 44.4 ± 12.7 45.5 ± 13.7

P value .60a .98b

BMI, kg/m2 (mean ± SD) 37.9 ± 8.1 37.4 ± 7.0 37.7 ± 7.5
P value .40a .14b

BMI categories, n (%)
Overweight (25.0–29.9 kg/m2) 4 (9) 4 (9) 4 (9)
Obesity Class I (30.0–34.9 kg/m2) 14 (30) 17 (31) 14 (30)
Obesity Class II (35.0–39.9 kg/m2) 17 (37) 16 (35) 17 (37)
Obesity Class III (≥ 40 kg/m2) 11 (24) 9 (20) 11 (24)

P value .94 1.00
Men, n (%) 17 (37) 17 (37) 17 (37)

P value 1.00a 1.00b

Current smoker,c n (%) 16 (34.8) 10 (21.8) 9 (21.4)e

P value .23a .21b,d

Race, n (%)
White 19 (41.3) 21 (45.7) 20 (43.5)
Black/other 27 (58.7) 25 (54.3) 26 (56.5)

P value .71a .82b

General health status, n (%)
Excellent, very good, or good 23 (50.0) 25 (54.4) 31 (67.4)
Fair or poor 21 (45.7) 21 (45.7) 14 (30.4)
Missingd 2 (4.4) 0 (0) 1 (2.2)

P value 1.00a .15b

Objective physical activity
Monitoring  

No. of days (mean ± SD) 7.4 ± 2.8 6.0 ± 1.0 5.8 ± 1.3
P value .01a .005b

min/d (mean ± SD) 933 ± 149 933 ± 159 890 ± 103
P value .98a .14b

Sedentary 
min/d, (mean ± SD) 756 ± 140 640 ± 149 552 ± 115

P value .004 a .0007b

% of wear time 81 ± 6 69 ± 10 62 ± 10
P value .0004a .002b

Light activity 
min/d (mean ± SD) 157 ± 48 279 ± 99 324 ± 85

P value .0004a .002b

% of wear time 17 ± 5 30 ± 10 37 ± 9
P value .0004a .003b

Moderate/vigorous activity
min/d (mean ± SD) 19 ± 12 14 ± 13 14 ± 14

P value 0.08a 0.12b

% of wear time 2 ± 1 2 ± 1 2 ± 1
P value .11a .12b

Total activity
min/d (mean ± SD) 176 ± 54 293 ± 101 338 ± 91

P value .0005a .001b

% of wear time 19 ± 6 31 ± 10 38 ± 10
P value .0004a .002b

Activity 
Counts/d (mean ± SD) 151,036 ± 60,998 185,112 ± 77,037 211,667 ± 89,022

P value .03a .002b

Counts/min (mean ± SD) 163 ± 64 200 ± 85 236 ± 87
P value .03a .0004b

aBased on conditional logistic regression model comparing WAIST study participants matched by sex, 
closest BMI, and ties by age to users of MHS in NHANES 2003–2004.

bBased on conditional logistic regression model comparing WAIST study participants matched by sex, 
closest BMI, and ties by age to nonusers of MHS in NHANES 2003–2004.

cWAIST study participants were classified as current smokers (≥ 1 cigarette per day) or nonsmokers (< 1 
cigarette per day) based on self-reports. NHANES participants were classified as current smokers if 
cotinine levels were equal to or greater than 10 ng/dL and as nonsmokers if cotinine levels were less 
than 10 ng/dL.

dMissing category excluded from analyses.
eMissing n = 4.
Abbreviations: BMI = body mass index, MHS = mental health service, NHANES = National Health and 

Nutrition Examination Survey, SD = standard deviation, WAIST = Weight Assessment and Intervention 
in Schizophrenia Treatment study.
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MHS by sex and closest BMI, with BMI ties determined by 
the closest age to account for potential residual effects of 
these demographic variables on actigraphy comparisons. 
Matching was conducted by C.A.J. prior to obtaining 
information (blinded) on the physical activity levels of 
WAIST or NHANES participants. After matching, BMI 
differences averaged 0.21 ± 1.10 kg/m2 (median = 0.005; 
range, −0.22 to 7.35) between WAIST participants and 
NHANES nonusers of MHS, and 0.54 ± 2.83 kg/m2 
(median = 0.01; range, −1.63 to 17.60) between WAIST 
participants and NHANES users of MHS. Age differences 
averaged 0.07 ± 15.9 years (median = 2.0; range, −36.0 to 
33.0) between matched WAIST participants and NHANES 
nonusers of MHS, and 1.2 ± 16.2 years (median 2.0; range, 
−36.0 to 33.0) between matched WAIST participants and 
NHANES users of MHS. Conditional logistic regression 
models were used to determine if the actigraphy measures 
and demographics differed between the WAIST participants 
matched to the NHANES (1) users of MHS and (2) nonusers 
of MHS. Descriptive summaries and statistical analyses were 
performed using Stata (release 9, StataCorp, College Station, 
Texas) and SAS (version 9.2, SAS Institute, Triangle Park, 
North Carolina).

RESULTS

Overall, 84% (46 of 55 participants) provided at least 
3 days of valid actigraphy data. Nine participants were 
excluded for the following reasons: only 1 or 2 days of valid 
actigraphy data (n = 2), no usable data (n = 5; 2 of these were 
attributed to technical problems with the battery), refusal to 
wear the accelerometer (n = 1), and lost ActiGraph (n = 1). 
No statistically or clinically significant differences were 
noted for demographics, self-reported health status, or 
psychiatric symptoms between participants with (n = 46) 
and without (n = 9) 3 days of valid actigraphy monitoring 
(data not shown).

Table 2. Subjective Physical Activity, Modified MAQ  
(min/wk) for Overweight and Obese Adults With 
Schizophrenia or Schizoaffective Disorder (WAIST Study) 
(n = 46)
Subjective  
Physical Activity Mean ± SD Median

25th, 75th 
Percentile Range

Occupationala 10.0 ± 67.1 0 0, 0 0, 450
Housework 408.7 ± 438.4 213 99, 580 0, 1725
Gardening/yardwork 10.8 ± 37.0 0 0, 0 0, 210
Caretaking 4.6 ± 31.0 0 0, 0 0, 210
Transportation 29.9 ± 62.0 0 0, 30 0, 300
Leisurea 115.5 ± 171.9 20 0, 180 0, 840
Total physical activityb 576.4 ± 555.0 372.5 239, 920 0, 2160
Total physical activity 

w/o occupational 
activitiesa

559.1 ± 528.3 345.0 90, 225 0, 2160

Total physical activity 
w/o household 
activitiesb

159.6 ± 204.7 90.0 0, 840 0, 255

aMissing 1 patient.
bMissing 2 patients.
Abbreviations: MAQ = Modifiable Activity Questionnaire, SD = standard 

deviation, WAIST = Weight Assessment and Intervention in Schizophrenia 
Treatment study, w/o = without.

The majority of the WAIST analytic sample was middle-
aged (40–65 years), women, and obese (n = 42, 91%) (Table 
1) with the mean BMI representing class II obesity. Few 
participants were married (1/46, 2%) or employed (8/46, 
17%). Participants were generally low-functioning adults 
(59 ± 8 GAF score) with limited education (high school 
education or a general education diploma [high school 
equivalent] [20/38, 53%] ). Generally, participants lived 
in group or community housing. The majority of the 
participants (27/46, 59%) were classified as experiencing 
mild mental illness at baseline (PANSS ≤ 60). PANSS scores 
for total, positive subscale, negative subscale, and general 
psychopathology subscale were a mean ± SD of 58.8 ± 15.9, 
13.3 ± 4.9, 15.5 ± 5.6, and 30.0 ± 7.7, respectively. All of the 
participants were prescribed medications for SZO/SA with 
the majority (n = 38, 83%) prescribed a single, atypical 
antipsychotic medication (aripiprazole n = 3; clozapine n = 5, 
olanzapine n = 9, quetiapine n = 7, risperidone n = 12, and 
ziprasidone n = 2). The remaining 8 participants (17%) were 
prescribed 2 antipsychotic medications.

On average, adults with SZO/SA wore actigraphs more 
than 15 h/d, 7 d/wk (Table 1) averaging 151,000 counts/d 
or 163 counts/min. The majority of monitoring time was 
classified as sedentary (approximately 13 h/d or 81% of 
monitoring time). On average, moderate/vigorous and light 
physical activity accounted for only 2% (19 min/d) and 
17% (157 min/d) of monitoring time/d, respectively. No 
associations between men and women (P ≥ .39), whites and 
blacks (P ≥ .29), or age (P > .17) were noted for the objective 
measures of physical activity (data not shown).

For substantial health benefits, 75 minutes of moderate- 
to vigorous-intensity aerobic activity per week or at least 
150 min/wk of moderate-intensity activity is recommended 
for patients with schizophrenia.32 None of the WAIST 
participants achieved 75 minutes of moderate- to vigorous-
intensity aerobic activity per week. However, 26% (n = 12) of 
the participants achieved at least 150 min/wk of moderate-
intensity activity. Only 2 (2%) participants achieved more 
extensive health benefits defined as 300 minutes or more 
per week of moderate intensity activity for patients with 
schizophrenia.32

On the basis of the modified MAQ, housework was the 
primary source of physical activity accounting for 60% of 
total minutes per week of physical activity (Table 2). Specific 
household activities reported by more than 10% of participants 
were shopping (36/46, 78%), housework (light, 36/46, 78%; 
heavy, 26/46, 57%), laundry (35/46, 76%), food preparation 
(25/46, 54%), dish washing (36/46, 78%), and light home 
repairs (6/46, 13%). While 53% (n = 24) reported walking for 
transportation or exercise, other leisure physical activities 
were reported by less than 10% of WAIST participants.

No associations (P ≥ .27) were observed between subjective 
(modified MAQ: minutes per day or  metabolic equivalents 
per day for total activity) and objective (actigraphy: minutes 
per day or percentage of wear time for total activity or activity 
intensity levels) measures of physical activity among adults 
with SZO/SA (data not shown).22
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Matched Comparison of WAIST Actigraphy Participants 
(n = 46) With NHANES Users and Nonusers of MHS

No statistical or clinically significant differences were 
noted between WAIST participants and NHANES users 
and nonusers of MHS for age, BMI, sex, current smoking 
status, and race (P ≥ .15) after matching by sex, BMI, and age. 
As expected, WAIST participants tended to report general 
health status as fair or poor more frequently than NHANES 
nonusers of MHS (46% vs 30%, respectively) (P = .15).

ActiGraphs were worn by adults with SZO/SA 
approximately 1 day longer than NHANES users and 
nonusers of MHS (Table 1, P < .01). However, no differences 
were noted in average number of monitoring minutes per 
day between groups. Actigraphy results for physical activity 
and sedentary behavior did not differ whether minutes per 
day or percentage of wear time was used for the analyses.

Overall, adults with SZO/SA were significantly less active 
and more sedentary (minutes per day or percentage of wear 
time) than NHANES users (P ≤ .03) and nonusers of MHS 
(P < .01) (Table 1). Light activity and total activity (minutes 
per day or percentage of wear time) of adults with SZO/
SA were approximately one-half the monitoring time of 
NHANES users of MHS (approximately 2.5 vs 5 hours for 
light activity, and 3 vs 6 hours for total activity, respectively). 
Moderate/vigorous activity was low and averaged only 
2%–3% of monitoring time for all groups. Except for 
moderate/vigorous activity, consistent trends in physical 
activity and sedentary behavior were observed among the 
groups (Figure 1). Specifically, adults with SZO/SA were less 
active than NHANES users of MHS who were less active 
than nonusers of MHS for light and total activity. Conversely, 
adults with SZO/SA were more sedentary than NHANES 

users of MHS who were more sedentary than nonusers of 
MHS. Less than one-third of the participants (adults with 
SZO/SA [n = 15, 33%], NHANES users of MHS [n = 11, 24%] 
and nonusers of MHS [n = 8, 17%]) achieved 150 min/wk 
of moderate/vigorous activity as recommended by national 
physical activity guidelines.

DISCUSSION

Our study demonstrated that overweight and obese 
adults with SZO/SA with mild to moderate psychiatric 
symptoms were significantly less active and more sedentary 
than NHANES users and nonusers of MHS matched by 
sex, BMI, and age. Overall, activity levels of the overweight 
and obese adults with SZO/SA were approximately half the 
activity levels of NHANES users and nonusers. Regardless 
of whether physical activity was measured subjectively or 
objectively, overweight and obese adults with SZO/SA were 
extremely sedentary and primarily engaged in unstructured, 
intermittent, and low-intensity activities such as walking 
and housework. Occupational activities were limited due to 
the low employment rate. As previously reported, fitness, 
as measured by maximal oxygen consumption, has also 
been found to be extremely low in this same population.39 
These findings provide justification for physical activity 
interventions targeting adults with SZO/SA as a possible 
means to decrease the elevated risk of common medical 
comorbidities observed in this high-risk population. 
Previous investigators have demonstrated that lifestyle 
interventions in people with psychotic illnesses can increase 
physical fitness.40,41

In the general population, common comorbidities 
(diabetes, dyslipidemia, hypertension, or heart disease) 
have been shown to be associated with a sedentary 
lifestyle,42–46 and physical activity has been shown to be an 
effective intervention.9,46 This study provides quantitative 
evidence that adults with SZO/SA have sedentary lifestyles 
and suggests that physical activity may be one avenue to 
address these common medical comorbidities, functional 
impairments, and premature morbidity and mortality 
observed among adults with SZO/SA.

Our finding, in the largest sample so far, compares 
favorably with 2 smaller actigraphy studies, both reporting 
2%–4% of the monitoring time as active for patients with 
schizophrenia.15,17 In contrast, 1 study (n = 16)16 found adults 
with SZO had approximately twice the objective physical 
activity levels (counts/min, light activity, and moderate/
vigorous activity) compared to WAIST participants 
(n = 46). Although speculative, the difference may be due 
to climate (Pittsburgh, Pennsylania, with 4 distinct seasons 
vs San Diego, California, with a relatively mild and constant 
climate) or the samples (Lindamer and colleagues’ sample16 
had no known current, severe medical conditions; greater 
percentage Caucasian [82%] and ever married [52%]; less 
severe psychiatric symptoms; and no BMI restrictions16).

Our findings are also consistent with previous studies 
using self-reported physical activity in adults with SZO/

Figure 1. Percentage of Time/Day Engaged in Sedentary and 
Physical Activity Behaviors for Overweight and Obese Adults  
With Schizophrenia or Schizoaffective Disorder in the WAIST 
Study Matched by Sex, Closest BMI, and Age With Adult Users  
and Nonusers of Mental Health Service in NHANES 2003–2004 
(n = 46 per Group)

Abbreviations: MHS = mental health service, NHANES = National Health and 
Nutrition Examination Survey, SZO/SA = schizophrenia/schizoaffective 
disorders, WAIST = Weight Assessment and Intervention in Schizophrenia 
Treatment study.
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SA. Briefly, adults with SZO/SA were inactive8,16,47–49 and 
less active than controls16,48–50 or national populations,8 and 
few achieved national guidelines for recommended levels of 
physical activity51,52 or participated in vigorous or strenuous 
physical activity.8,16,47,48,52,53 Similar to the WAIST study, the 
vast majority of adults with SZO/SA engaged in light to low-
moderate physical activities such as walking.8,47,48,53–55

Adults with SZO/SA usually face multiple barriers, rather 
than a single barrier, for engaging in physical activity. For 
this population, clinicians promoting physical activity 
may first want to focus on and address barriers to walking 
since walking was the physical activity of choice among the 
majority of adults with SZO/SA in WAIST. Although not 
assessed in this study, additional factors may be influencing 
physical activity levels of overweight and obese adults with 
SZO/SA. Several environmental influences such as lack of 
sidewalks, parks, and safe neighborhoods in urban settings 
have been shown to negatively impact physical activity 
in the general population.56 Availability of community 
resources including low-cost recreational facilities or peer-
run agencies providing services for individuals with severe 
mental illness may also influence physical activity levels 
and may be another means to increase physical activity 
in this vulnerable population. Other barriers for adults 
with SZO/SA include social factors (lack of social support, 
stigma, avoidance of social situations32); emotional factors 
(mood, stress, motivation); symptoms of SZO/SA or medical 
comorbidities; and side effects of medications, including 
sedation, transportation factors, and financial factors.32 
These barriers may significantly impair the abilities of these 
adults and complicate attempts to decrease their sedentary 
behavior and increase their physical activity.

Strengths of the WAIST study assessments of physical 
activity included objective and subjective measure of 
physical activity in adults with SZO/SA with all participants 
meeting diagnostic criteria for SZO/SA. Actigraphy protocol 
and methodology for the WAIST study replicated that of 
NHANES, permitting objective physical activity comparisons 
between well-defined populations. It should be noted that 

84% of adults with SZO/SA (WAIST) provided usable 
actigraphy data that compares favorably with the 79%–80% 
reported in population-based studies for adults.28,57 Even 
though accelerometry is considered the best practice for 
objectively measuring physical activity in population-based 
research,26,27 single, waist-mounted, uniaxial accelerometry 
underestimates physical activity that involves upper-body 
movement or the additional energy cost of load carrying.31 
However, the accelerometry cut points are based on 
walking,31 which is the most prevalent form of leisure-
time physical activity in the United States58,59 and occurs 
in occupational and transportation activity.

Overall, WAIST participants were representative of 
community-dwelling, overweight and obese adults with 
SZO/SA who received care from community mental health 
centers where a large proportion of persons with severe 
mental illness receive treatment. Adults with SZO/SA are 
probably a small proportion of the NHANES users of MHS 
since the prevalence of mood, anxiety, and personality 
disorders is far greater in those living in the community 
than is the prevalence of schizophrenia. With respect 
to BMI, the WAIST sample may be more representative 
of adults with SZO/SA since, in comparison, only 27% 
of Canadians with schizophrenia had BMIs within the 
acceptable range.60

In summary, overweight and obese adults with SZO/SA 
were sedentary; engaged in unstructured, intermittent, low-
intensity physical activity such as walking and housework; 
and less active than NHANES users and nonusers of MHS. 
This extremely sedentary lifestyle is alarming, significantly 
lower than other inactive US populations, costly for the 
individual and community, and warrants immediate action. 
Interventions should focus on decreasing sedentary time 
in addition to promoting all aspects of physical activity in 
overweight and obese adults with SZO/SA. From a clinical 
perspective, both mental health and medical professionals 
should emphasize and incorporate the importance of 
increasing physical activity and decreasing sedentary 
behavior in their clinical care of this vulnerable population.
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