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Background
The medical and economic burden of bipolar disorder (BP) is substantial. The World Health
Organization ranks BP as “the sixth most disabling medical condition” (Murray and Lopez,
1997). In addition, BP is the most expensive behavioral health care diagnosis for patients
and insurance plans (Peele BP et al., 2003) with mental as well as non-mental healthcare
contributing to the 4-fold increase in total medical costs for patients with BP compared to
patients without BP (Fagiolini AM et al., 2008, Bryant-Comstock et al., 2002). Hence public
health efforts to reduce the tremendous health burden of BP on the individual and society are
warranted.

BP is a chronic mood disorder characterized by episodes of depression, and hypomania or
mania. Individuals with this disorder are symptomatic about half of their lives (Judd et al.,
2003a, Judd et al., 2003b). Changes in mood are accompanied by extreme shifts in energy,
activity, sleep, and behavior. Compared to the general population, adults with BP experience
elevated rates of obesity, diabetes, cardiovascular disease, metabolic syndrome, and
mortality (Kupfer DJ, 2005, Fagiolini et al., 2003, Kilbourne et al., 2007, Fagiolini et al.,
2005). Lack of physical activity may be one modifiable factor associated with increased risk
of these common medical comorbidities in adults with BP.

To date, physical activity studies of adults with BP have relied on self-reported rather than
objective measures of physical activity (Cairney J et al., 2009, Strohle et al., 2007, Elmslie
et al., 2001). Interestingly, differences between individuals with BP and individuals with and
without other mental disorders were only noted if self-reported physical activity included
occupational and leisure activities (Elmslie et al., 2001) but not leisure activities alone
(Cairney J et al., 2009, Strohle et al., 2007). Unfortunately, self-reported measures of
physical activity are problematic in general populations (Sallis and Saelens, 2000), but may
even be less reliable and valid in individuals with BP due to high symptom burden and
significant neurocognitive impairment associated with the disorder (Joffe et al., 2004, Sole
et al., 2012). Hence, objectively measured physical activity studies are necessary to confirm
and/or refute these self-reported findings in adults with BP (Cairney J et al., 2009).

Purpose
The objectives of this report are 1) to provide a profile of objectively measured physical
activity and sedentary behavior among adult outpatients with BP, for the first time, and 2) to
compare objective physical activity levels of adult outpatients with BP with a national
sample of users and non-users of mental health services (MHS) matched on age, gender and
BMI. It was hypothesized that adults with BP would have significantly lower physical
activity levels than a national sample of MHS non-users and MHS users who represent a
broader and less severe spectrum of mental health disorders.
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Methods
Studies

This report is based on data from the Physical Activity and Function in Adults with Bipolar
Disorder (PARC2) study and the National Health and Nutrition Examination Survey
(NHANES) 2003-2004. All research procedures were approved by the Institutional Review
Board at the University of Pittsburgh. PARC2 participants were recruited between January
2009 to November 2011 and signed informed consent documents prior to engaging in
research procedures. Individuals were eligible for PARC2 if they were receiving treatment
for BP at Western Psychiatric Institute and Clinic (WPIC) at the University of Pittsburgh,
Pittsburgh, and were age ≥18 years. They were eligible for the study regardless of their
clinical status (euthymic, depressed, hypomanic, or manic) or bipolar subtype (BP I, BP II,
BP Not Otherwise Specified (NOS), BP NOS/Schizoaffective (SA) disorder). Participants
were compensated $10 from January 2009 to July 2011 and $30 from August 2011 to
November 2011. PARC2 data collection occurred between January 2009 and November
2011. Data was analyzed in 2012-2013.

NHANES 2003-2004 is a cross-sectional observational study using a stratified, multistage
probability design to obtain a nationally representative sample of the civilian, non-
institutionalized US population (Department of Health and Human Services Center for
Disease Control and Prevention, 2005). NHANES data was collected in 2003-2004. The
NHANES sample was restricted to those adults (≥18 years) with at least 3 days of valid
actigraph data to match the eligibility criteria of the PARC2 study.

Assessments
PARC2 replicated the NHANES 2003-2004 physical activity monitoring protocol
(Department of Health and Human Services Center for Disease Control and Prevention,
2006). Participants were instructed to wear the ActiGraph AM-7164 monitoring device
(ActiGraph, Ft. Walton Beach, FL) on an elasticized belt over the non-dominant hip for
seven consecutive days. ActiGraphs were set to measure the duration and intensity of
uniaxial movement within one-minute epochs. If there were no activity counts for ≥ 60
minutes, the accelerometer was considered not worn for that interval of time. Each minute
epoch was assigned an activity level based on the number of counts per minute;
sedentary(<= 100 counts), light(101 - 1951 counts), or moderate/vigorous(≥ 1952 counts)
(Hagstromer et al., 2007, Freedson et al., 1998, Matthews et al., 2008). Daily totals of
sedentary behavior and activity levels (minutes/day) were averaged. Percentages of
monitoring time were calculated by dividing the minutes engaged in each category by the
total monitoring minutes for each participant. Valid and reliable data was defined as an
accelerometer worn for 10 hours a day for 3 or more days (Trost et al., 2005, Matthews et
al., 2012).

PARC2 participation involved 2 clinic visits scheduled one week apart. At study entry,
participants received Actigraphs and completed self-assessments. At the second visit,
participants returned the Actigraph and completed additional self-assessments. For
descriptive purposes, the prior week’s mood symptoms were assessed by independent
evaluators using the 17-item Hamilton Depression (HRSD17) scale (Hamilton, 1960) and an
expanded 25-item Hamilton Depression (HRSD25) scale that includes reverse
neurovegetative symptoms (Thase et al., 1991). The HRSD17 and HRSD25 yields scores
that range from 0-52 and 0-72, respectively. Higher scores for HRSD17 and HRSD25
indicate a greater burden of depressive symptoms. HRSD17 symptoms were defined as ≤7
not depressed; 8-13 mild depressive symptoms; 14-19 moderate depressive symptoms; ≥20
severe depressive symptoms. Mania/hypomania was assessed with the Young Mania Rating
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Scale (YMRS)(Young et al., 1978) that yields scores from 0-60 with higher scores
indicating higher levels of mania/hypomania. YMRS symptoms were defined as ≤6 not
experiencing mania; 7-14 mild mania; 15-19 moderate mania; and ≥20 for severe mania.
Psychiatric diagnoses were obtained from participants’ research records. All research
diagnoses were made in accordance with DSM IV criteria using the Structured Clinical
Interview for the Diagnostic and Statistical Manual of Mental Disorders (SCID)(n=55,
92%), Fourth edition(First MB et al., 1996) or Mini International Neuropsychiatric
Interview (MINI) (n=5, 8%) (Sheehan et al., 1998).

Data Analysis
For descriptive purposes, BMI was categorized as healthy (18.5-24.9 kg/m2), overweight (25
to <30 kg/m2), obese (30 to <40 kg/m2), and extreme obesity (≥40 kg/m2). T-tests and Chi-
Square Exact Tests were used to compare the continuous and categorical variables,
respectively, by gender. PARC2 participants were 1:1 matched to users and non-users of
MHS in NHANES 2003-2004 by gender, closest BMI, and age to account for the potential
residual effects of these demographic variables on actigraphy comparisons. Conditional
logistic regression models were used to determine if actigraphy measures and demographics
differed between the PARC2 participants matched to 1) users of MHS, and 2) non-users of
MHS. Descriptive summaries and statistical analyses were performed using Stata (release 9,
StataCorp, College Station, TX) and SAS (version 9.2, SAS Institute, Triangle Park, NC).

Results
Sixty-nine of the 101 PARC2 participants were asked to participant in the actigraphy
monitoring. Nine participants were excluded from the analysis due to either providing less
than 3 days of valid actigraphy data (n=3), BP diagnosis relied on clinical diagnosis and not
SCID or MINI (n=5), or both (n=1). Mean symptom scores for HRSD17, HRSD25, and
YMRS did not clinically or statistically differ among those included and excluded from the
PARC2 analytical sample (data not shown, p≥ 0.41).

The PARC2 analytical sample was comprised of 60 participants diagnosed with BP I
(n=41), BP II (n=17), and BP NOS/SA (n=2). The majority of the participants were
diagnosed as BPI (68%) and not experiencing any depressive (48%, n=29) or (hypo)manic
(80%, n=48) symptoms or experiencing mild to moderate depressive symptoms (46%, n=28)
or mild (hypo)manic (20%, n=12) symptoms (Table 1). Severe depressive symptoms with
no (hypo)mania were experienced by 3% (n=2); and 2% (n= 1) had a mixed presentation
characterized by severe depressive symptoms co-occurring with mild (hypo)manic
symptoms. None of the participants were experiencing moderate to severe (hypo)manic
symptoms. No association was observed between days of valid accelerometry data and
moods [HRSD17 (rs = −0.10, p=0.46), HRSD25 (rs = −0.04, p=0.76), YMRS (rs = −0.002,
p=0.99)], age (rs= − 0.04, p=0.73), BMI (rs= 0.06, p=0.65), or gender (p=0.07)].

Generally, participants were female, middle-age, and overweight or obese (Table 1). No
statistically or clinically significant gender differences were noted for demographic
characteristics or psychiatric symptoms (Table 1). None of the participants had mobility
limitations that required a wheelchair.

On average, adults with BP wore actigraphs over 17 hours/day, 7 days/ week averaging
almost 166,000 counts per day or 159 counts/min (Table 2). The majority of the monitoring
time was classified as sedentary (approximately 13.5 hours/day or 78% of the monitoring
time). On average, light physical activity accounted only for 21% (215 mins/day) of the
monitoring time/day. Only moderate/vigorous activity (mins and %/day) approached a
statistically significant difference by gender (p=0.05) (data not shown). On average, males
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engaged in 9 more minutes of moderate/vigorous activity than females (20 vs 11 mins/day
and 2 vs. 1% of the monitoring time for males and females, respectively). Otherwise, no
significant associations were noted for the objective measures of physical activity or
sedentary behavior and age (p>0.20), gender (p≥0.12), or method of diagnosis (SCID vs.
MINI, p≥0.09) (data not shown).

Matched comparison of PARC2 participants (n=60) with MHS users and non-users
(NHANES)

No statistical or clinical significant differences for BMI or smoking status (p≥0.23, Table 2)
were noted after PARC2 participants were matched by gender, age and closest BMI to users
and non-users of MHS. Actigraphs were worn by adults with BP approximately 1 day more
than MHS users and non-users (Table 2, p<0.01). In addition, adults with BP wore the
actigraphs approximately 1 to 2 hours more per day than the MHS users and non-users
(p<0.05). However, the results did not differ regardless of whether mins/day or percentage
of wear time was used in the analyses for activity and sedentary behaviors.

Overall, adults with BP were significantly less active and more sedentary (mins/day or
percentage of wear time) than users (p≤0.01) and non-users (p<0.01) of MHS (Table 2).
Although the comparison only approached statistical significance (p≥0.08), adults with BP
engaged in less moderate/vigorous activity (14 mins/day and 1% of time/day) than users of
MHS (19 mins/day and 2% of time/day). Consistent trends in physical activity and sedentary
behavior were observed between the groups (p<0.01) (Figure 1). Specifically, adults with
BP were less active than users of MHS who were less active than non-users of MHS,
regardless of the intensity of the activity. Conversely, adults with BP were more sedentary
than users of MHS who were more sedentary than non-users of MHS. On average, adults
with BP exhibited approximately one-half the activity levels of non-users of MHS. None of
the participants (adults with BP, users and non-users of MHS) achieved 150 mins/wk of
moderate/vigorous activity as recommended by national physical activity guidelines.

Discussion
The PARC2 Study provides the first profile of objectively measured physical activity and
sedentary behavior in adult outpatients with BP. Adult outpatients with BP primarily
engaged in sedentary behavior (78% of the wear time). On average, moderate/vigorous and
light physical activity accounted for 1.4% (14 min/day) and 21% (215 mins/day) of wear
time/day. None of the participants achieved national guidelines for physical activity. As
hypothesized, adults with BP were significantly less active and more sedentary than users
and non-users of MHS (NHAMES) matched by gender, closest BMI, and age. Overall,
adults with BP had approximately two thirds of the activity levels of the users of MHS
(NHANES) matched by gender, closest BMI and age. Although causality cannot be
established given the current study design, these novel findings imply that lack of physical
activity may be one factor increasing the risk of common medical comorbidities in adults
with BP and suggest that physical activity interventions in this high-risk population are
indicated.

Our findings compare favorably to studies conducted among inpatients at clinical research
wards; lower average daily activity in recovered, euthymic patients with BP compared to
age-matched controls (Salvatore et al., 2008) and lower activity among depressed inpatients
diagnosed with BP (n=4) versus those diagnosed with major depression disorder (n=7)
(Kupfer et al., 1974). In previous studies, no differences in subjectively measured physical
activity were observed among individuals with BP (n=831), major depression (n=4713) or
the general population(n=31,834) (Cairney J et al., 2009), or in adolescents diagnosed with
any BP (n=39) compared to those with no mental disorder(n=1589)(Strohle et al., 2007).
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Interestingly, adults with BP (n=88) self-reported significantly less activity than age- and
gender-matched reference subjects (n=445) when occupational as well as leisure physical
activities were assessed subjectively (Elmslie et al., 2001). Although speculative, it is
plausible that the difference in self-reported physical activity reported by Elmslie and
associates may be due to the inclusion of occupational physical activities since the
employment rate among adults with BP is significantly lower than the general population
(Shippee et al., 2011).

In future studies examining physical activity and BP, the objective measurement of physical
activity may be important. Studies relying only on subjective measures of physical activity
may not be able to detect clinically significant differences in physical activity among adults
with BP resulting in misleading conclusions. Objective monitoring that is collected on a
minute-by-minute basis may provide the opportunity to examine physical activity patterns
and how these patterns align with dynamic constructs of mood, function, motivation, energy,
and sleep. These objective assessments of physical activity may also be useful in studying
the complex relationship between physical activity, weight gain, anti-psychotic medications
and common chronic diseases such as obesity, diabetes, and heart disease observed in this
population (Kupfer DJ, 2005, Soreca et al., 2008, Kilbourne et al., 2004, Fagiolini and
Goracci, 2009).

Since the proper diagnosis and treatment of BP has been shown to be clinically challenging
(Kupfer et al., 2009, Charney et al., 2003), a major strength of this study is the diagnosis of
BP using established, structured, and standard research methods (SCID or MINI)
administered by independent evaluators experienced working with individuals with BP.
Since mood may influence physical activity and vice versa, assessments of mood for the
week corresponding to the physical activity monitoring is another strength of this study. In
addition, the objective assessment of physical activity permitted measuring 1) low-intensity,
intermittent, and unstructured physical activities that may be difficult for participants to
recall, 2) physical activity over extended time periods, and 3) eliminated overestimates of
frequency, duration, and intensity of physical activity due to recall and social desirability
bias (Sallis and Saelens, 2000, Bassett, 2000, Kriska A, 2000).

While accelerometry measures the intensity and duration of physical activity, it does not
record the type of physical activities performed. Measuring the type of physical activities
may be important for optimal clinical care as well as improved quality of life for adults with
BP since the actual activities as well as the intensity and duration of these activities may
significantly differ by mood states as suggested by monitoring of inpatients with BP (Kupfer
and Foster, 1973, Weiss et al., 1974, Salvatore et al., 2008), especially if used prospectively.
Other known limitations for accelerometry includes limited accuracy and precision for
measuring upper body activity that involves little or no ambulation (Matthews et al., 2012)
and the inability to measure water-based activities.

Finally, reliable and valid accelerometry data was provided by 95% of the adults with BP
which exceeds the ~80% rate observed in various population-based studies (Janney CA et
al., 2008, Hagstromer et al., 2007). Our high compliance rate may represent optimal clinical
research conditions; participants were enrolled in ongoing studies, accustomed to visiting
the clinic regularly, and received monetary compensation. It should be noted that these
research participants may not be a representative sample of adult outpatients with BP due to
the following reasons; better access to quality mental health care resulting in longer
remissions, reduced symptoms, better function (Bauer et al., 2001, Nallamothu et al., 2008)
and optimal treatment. Fortunately, the participants were recruited from research studies
imposing few restrictions or exclusions (medical, pharmacological, or therapeutic) for study
participation hence improving the generalizability of these findings.
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It should be noted that the majority of the participants were relatively asymptomatic with
most (87%) having no more than mild depressive symptoms and none experiencing severe
manic symptoms. It is possible that research volunteers with BP may be more physically
active and experience fewer depressive, hypomanic, or manic symptoms than a less highly
selected BP outpatient population. Their illness may also be under better control because of
the careful monitoring associated with participation in research protocols. Our findings may
therefore over-estimate the physical activity levels of adults with BP in the general
population, most of whom do not have access to clinics that specialize in the treatment of BP
and who, therefore, may be more symptomatic than our sample. This potential bias should
represent a ceiling effect and highlight not only the lack of activity in the daily lives of adult
outpatients with BP but also the critical need for physical activity interventions in this high
risk population.

Future studies may want to control for the sedating effects of medications which, in addition
to the illness itself, may contribute to reduced physical activity. Also longitudinal data is
necessary to establish a causal link between low physical activity and various mental and
physical health outcomes including metabolic disease onset in adults with BP.

Conclusions
Adults with BP were significantly less active and more sedentary than MHS users and non-
users in NHANES 2003-2004 matched by gender, age, and BMI. From public health and
clinical perspectives, these findings justify physical activity interventions targeting adults
with BP. Physical activity may also be an effective behavioral intervention for the treatment
and/or management of mood episodes and the corresponding impairments in quality of life,
and occupational and social functioning observed in adults with BP (Goodrich DE and
Kilbourne AM, 2010, Wright KA et al., 2009, Revicki et al., 2005). Furthermore, physical
activity may be an effective intervention for decreasing the elevated risk of common medical
comorbidities observed in this high-risk population. Moreover, future research is warranted
to determine the most effective intervention approaches for increasing physical activity in
adults with BP.
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Figure 1.
Percentage of time/day engaged in sedentary and physical activity behaviors.
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Table 1

Characteristics of PARC2 participants diagnosed with BP (n=60).

Variable Total Sample
(n=60)

Male
(n=21)

Female
(n=39)

p-value

Age (years)  Mean ±STD
     Median
     25th, 75th percentile
     Range

45.3 ± 12.2
46.3

37.5, 54.9
18.7, 63.1

45.5 ± 13.0
48.2

40.6, 55.2
20.4, 62.8

45.2 ± 11.9
45.7

37.2, 54.6
18.7, 63.1

0.92a

Weight (lbs) Mean ±STD
     Median
     25th, 75th percentile
     Range

181.9 ± 46.4
171.1

148.1, 215.5
111.6, 309.8

194.8 ± 41.1
184.6

158.8, 216.4
144.6, 309.8

174.9 ± 48.0
161.0

138.2, 214.6
111.6, 297.0

0.11a

Body Mass Index (kg/m2)
     Mean ± STD
     Median
     25th, 75th percentile
     Range

28.9 ± 6.9
27.3

23.4, 33.7
18.9, 46.6

28.3 ±4.6
27.3

24.8, 29.9
22.1, 39.9

29.2 ± 8.0
27.4

22.0, 35.8
18.9, 46.6

0.61b

Body Mass Index [n(%)]
   Healthy (18.5-24.9 kg/m2)
   Overweight (25-29.9 kg/m2)
   Obese (30-39.9 kg/m2)
   Extreme Obesity (≥40 kg/m2)

21 (35%)
21 (35%)
13 (23%)
4 (7%)

6 (29%)
10 (48%)
5 (24%)
0 (0%)

15 (38%)
11 (28%)
9 (23%)
4 (10%)

0.32c

Diagnosis [n(%)]
   Bipolar I
   Bipolar II
   Bipolar NOS/SA

41 (68%)
17 (28%)
2 (3%)

14 (67%)
7 (33%)
0 (0%)

27 (69%)
10 (26%)
2 (5%)

0.69c

HRSD17  Mean ± STD
     Median
     25th, 75th percentile
     Range

7.9 ± 6.3
8.0

3.0, 10.0
0, 31.0

8.2 ± 7.1
7.0

3.0, 10.0
0, 27.0

7.7 ± 5.9
8.0

3.0, 10.0
0, 31.0

0.80a

HRSD25  Mean ± STD
     Median
     25th, 75th percentile
     Range

10.8 ± 8.4
10.0

4.5, 15.5
0, 42.0

11.2 ± 9.5
10.0

3.0, 15.0
0, 36.0

10.6 ± 7.8
10.0

6.0, 16.0
0, 42.0

0.78a

YMRS   Mean ± STD
     Median
     25th, 75th percentile
     Range

3.2 ± 3.6
2.0

0, 5.5
0, 12.0

3.1 ± 3.3
2.0

0, 6.0
0, 10.0

3.3 ± 3.8
2.0

0, 5.0
0, 12.0

0.91a

Depression Symptoms
  Not experiencing
     (HRSD17≤7)
  Mild (8≤HRSD17≤13)
  Moderate (14≤HRSD17≤ 19)
  Severe (HRSD17≥20)

29 (48%)
23 (38%)
5 (8%)
3 (5%)

11 (52%)
7 (33%)
1 (5%)
2 (10%)

18 (46%)
16 (41%)
4 (10%)
1 (3%)

0.60c

Mania Symptoms
   Not experiencing (YRMS≤ 6)
   Mild (7≤YRMS≤14)
   Moderate (15≤YRMS≤19)
   Severe (YRMS≥20)

48 (80%)
12 (20%)
0 (0%)
0 (0%)

16 (76%)
5 (24%)
0 (0%)
0 (0%)

32 (82%)
7 (18%)
0 (0%)
0 (0%)

0.74c

Season [N(%)]
   Winter (Dec,Jan, February)
   Spring (March, April, May)
   Summer (June, July, August)
   Fall (Sept, Oct, Nov)

6 (10%)
17 (28%)
19 (32%)
18 (30%)

4 (19%)
4 (19%)
5 (24%)
8 (38%)

2 (5%)
13 (33%)
14 (36%)
10 (26%)

0.19c

Current Smoker [n(%)] 24 (40%) 8 (38%) 16 (41%) 0.83d

e number of participants with at least 1 medication in each category

PARC2= Physical Activity and Function in Adults with Bipolar Disorder

NOS/SA = Not Otherwise Specified/Schizoaffective Disorder
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HRSD17= Hamilton Rating Scale for Depression, 17-item

HRSD25= Hamilton Rating Scale for Depression, 25-item

YMRS= Young Mania Rating Scale

a
T-Test based on pooled method for equal variances

b
T-test based on Satterthwaite method for unequal variances

c
Exact Fisher’s Test for equal proportions

d
Chi-Square lest
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Table 2

Adults with BP matched by gender, age and closest BMI to MHS users and non-users.

Variable

Adults with BP 1
(n=60)

Users of MHS
(NHANES)

(n=60)

Non-Users of MHS
(NHANES)

(n=60)

BMI (kg/m2) [Mean ± STD]
  Odds Ratio (95% Wald CI)
  p-value

28.9 ± 6.9 29.9 ± 6.4
0.95 (0.88, 1.03)

0.23a

28.8 ± 6.5
1.04 (0.79,1.37)

0.78b

Current Smoker [N (%)]
  Odds Ratio (95% Wald CI)
  p-value

24 (40) 21 (36) d

1.27 (0.58, 2.80)
0.55a,c

21 (37) e

1.17 (0.54, 2.52)
0.70b

Monitoring [Mean ± STD]
 Days
  Odds Ratio (95% Wald CI)
  p-value
 Min/day
  Odds Ratio (95% Wald CI)
  p-value

7.4 ± 2.2
1042 ± 179

6.1 ± 1.0
1.65 (1.22, 2.24)

< 0.01 a

967 ± 170
1.002 (1.000, 1.005)

0.03a

6.0 ± 1.1
1.67 (1.24, 2.25)

<0.0001 918 ± 113
1.005 (1.002, 1.007)

<0.0001

Sedentary [Mean ± STD]
 Min/day
  Odds Ratio (95% Wald CI)
  p-value
 % of wear time
  Odds Ratio (95% Wald CI)
  p-value

812 ± 168
77.9 ±8.2

639 ±168
1.006 (1.003, 1.008)

<0.0001 a

65.8 ± 11.5
1.16 (1.08, 1.25)

0.0001a

539 ± 129
1.010 (1.005, 1.015)

0.0001b

58.6 ± 11.2
1.20 (1.09, 1.31)

<0.0001 b

Light Activity [Mean ± STD]
 Min/day
  Odds Ratio (95% Wald CI)
  p-value
 % of wear time
  Odds Ratio (95% Wald CI)
  p-value

215 ± 80
20.7 ± 7.4

310 ± 108
0.99 (0.98, 0.99)

0.01a

32.3 ± 11.0
0.86 (0.79, 0.93)

0.0001

356 ± 100 0.98 (0.97, 0.99)
<0.0001

38.9 ± 10.4
0.83 (0.75, 0.91)

0.0001 b

Moderate/Vigorous Activity
[Mean ± STD]
 Min/day
  Odds Ratio (95% Wald CI)
  p-value
 % of wear time
  Odds Ratio (95% Wald CI)
  p-value

14 ± 15
1.4 ± 1.6

19 ± 18
0.98 (0.96, 1.01)

0.13 a

1.9 ± 1.7
0.80 (0.62, 1.03)

0.08 a

23 ± 19
0.96 (0.93, 0.99)

0.01 b

2.5 ± 2.1
0.62 (0.45, 0.85)

< 0.01b

Total Activity [Mean ± STD]
 Min/day
  Odds Ratio (95% Wald CI)
  p-value
 % of wear time
  Odds Ratio (95% Wald CI)

229 ± 87
22.1 ± 8.2

328 ± 115
0.988 (0.981, 0.995)

<0.01
34.2 ± 11.5

0.86 (0.80, 0.93)
0.0001 a

379 ± 107
0.98 (0.97, 0.99)

0.0001b

41.4 ± 11.2
0.84 (0.77, 0.92)

<0.0001 b

Activity [Mean ± STD]
 Counts/day
  Odds Ratio (95% Wald CI)
  p-value
 Counts/min
  Odds Ratio (95% Wald CI)
  p-value

165861 ± 87643
159.3 ± 87.2

230982 ± 121453
0.992 (0.988, 0.997)

< 0.01 a

238.4 ± 114.1
0.990 (0.984, 0.996)

<0.01a

269661 ± 111569
0.99 (0.98, 0.99)

<0.0001 b

295.9 ± 121.0
0.99 (0.98, 0.99)

<0.0001 b

BP = bipolar disorder

BMI= Body Mass Index

MHS= Mental Health Services

NHANES= National Health and Nutrition Examination Survey 2003-2004

CI= confidence interval

f to counts/day scaled as counts/(days x 1000) in model
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a
Based on conditional logistic regression model comparing PARC2 Study participants matched by gender, age and closest BMI to users of MHS in

NHANES 2003-2004.

b
Based on conditional logistic regression model comparing PARC2 Study participants matched by gender, age and closest BMI to non-users of

MHS in NHANES 2003-2004.

c
Missing category excluded from analyses

d
n=1 missing smoking information from NHANES 2003-2004

e
n=3 missing smoking information from NHANES 2003-2004
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