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Abstract
We developed an integrated psychosocial treatment for bipolar disorder to decrease the
disproportionate medical burden associated with this illness. Three treatment modules, Nutrition/
weight loss, Exercise, and Wellness Treatment (NEW Tx) were administered in twelve 60-minute
group sessions over 14 weeks. After the first group (N = 4) had completed the treatment, it was
revised, and then a second group (N = 6) completed the revised treatment. Participants completed
all of the study assessments and attended 82% of the sessions. Both groups added over 100
minutes of weekly exercise to their baseline duration. Participants in the second group showed
improvements in their quality of life, depressive symptoms, and weight. It appears that NEW Tx
may be a feasible intervention with promising pilot data for reducing the medical burden in bipolar
disorder, but future research is needed to further evaluate the efficacy of NEW Tx.
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Individuals with bipolar disorder (BD) are at higher risk than the general population for
developing comorbid medical conditions, such as diabetes, hypertension, hyperlipidemia,
and obesity. These medical conditions increase the risk for cardiovascular disease1–4 and are
associated with high rates of morbidity and mortality5,6 and medical visits and admissions,7

while complicating the treatment and course of BD.8,9 Moreover, the medical burden
associated with BD appears to be increasing with the growing use of second-generation
antipsychotics with their risk of metabolic syndrome.10–12 Experts highlight the need for
better assessment and monitoring of somatic health issues and medical burden as well as use
of behavioral interventions to reduce this burden in BD.13,14
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This medical burden may be due in part to the poor eating and nutritional habits of
individuals with BD,15,16 who tend to have fewer than two meals per day and to consume
more carbohydrates, sucrose, and sugared beverages than the general population, and who
report difficulty obtaining or cooking food. These behaviors increase the likelihood that
individuals with BD will consume unhealthy pre-packaged or prepared foods. Interventions
aimed at increasing healthy, nutritious eating have produced better outcomes in both
clinical17 and non-clinical18 populations. In addition to nutritional deficits, individuals with
BD are more likely to be obese compared with the general population, with 38% of
individuals with BD being overweight and 29% being obese.19 Research examining the use
of adjunctive pharmacologic strategies to treat weight gain associated with psychotropic
medications for BD have found only limited benefit.20 Data concerning use of such
strategies in samples with pediatric bipolar disorder21 and schizophrenia22 have been even
less promising. Thus, adjunctive psychosocial interventions have become increasingly
important in addressing the behavioral antecedents that lead to poor nutrition and
overeating.23

Individuals with BD also tend to have a sedentary lifestyle, which contributes substantially
to their medical burden16 and increases their morbidity and mortality.24 Exercise has been
demonstrated to improve a number of important risk factors, such as cardiorespiratory
fitness, weight, high-density lipoprotein cholesterol level, and fasting insulin level.25,26

Exercise may be dually beneficial for individuals with BD because it has also been found to
improve mood. Two recent meta-analyses found that exercise for unipolar depression was
superior to no treatment at all, and was as efficacious as other empirically-supported
psychotherapies.27,28 However, many of these studies had several methodological
limitations, such as not assessing outcomes at baseline, not standardizing the treatment,
having small sample sizes, and lacking a control group as well as feasibility and
acceptability measures. In one larger, well controlled study in a sample of patients with
unipolar depression, exercising 3 days/week for 45 minutes was found to be as effective in
reducing depressive symptoms as an antidepressant (i.e., sertraline),29,30 and recent research
has provided preliminary support for a therapeutic role of physical activity in samples of
patients with BD.31 Given the duality of benefits that exercise appears to have for mental
health, psychosocial interventions to increase lifestyle activity are needed.

The goal of this study was to develop an integrated psychosocial treatment to reduce the
disproportionate medical burden in individuals with BD. The intervention is composed of
three modules: Nutrition/weight loss, Exercise, and Wellness Treatment (“NEW Tx”). NEW
Tx builds upon previous empirical studies of diet and exercise interventions in healthy
populations and the limited literature on lifestyle modifications in populations with BD. The
wellness module uses cognitive-behavioral therapy (CBT) strategies for BD to enhance
healthy lifestyle choices and increase adherence to the nutrition and exercise modules. We
pilot tested NEW Tx in a group format, revised the treatment, and then pilot tested the
revised NEW Tx in a second group. Data from both groups are presented in this article.

METHOD
Participants

Adult participants (18 to 64 years of age) were recruited from the Massachusetts General
Hospital Bipolar Clinic and Research Program (Table 1). Participants were required to have
a primary diagnosis of bipolar I or II disorder (as diagnosed by the Mini International
Neuropsychiatric Interview [MINI Plus]).32 Participants who were currently in a mood
episode (as measured by the Clinical Global Impression for Bipolar Illness [CGI-BP]33 were
not excluded, unless their mood symptoms necessitated a higher level of care. Participants
with contraindications to exercise or diet interventions, including pregnant women and
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patients with neurological disorders or who had been diagnosed with a comorbid eating
disorder in the past month, were excluded. Participants completed the Physical Activity
Readiness Questionnaire (PAR-Q)34 to determine whether they could safely participate in
exercise. If participants endorsed an item on the PAR-Q, we obtained approval from their
primary care physicians for them to be enrolled in the study.

Six participants (Group 1) were recruited and signed consent to participate in a “wellness
study” to assist in making “healthier lifestyle choices.” Of those six patients, one dropped
out of the study after the first group and a second participant did not come to the first group,
attended the second, and then dropped out stating that she was “not ready” to focus on
making healthier lifestyle choices. The remaining four participants were included in the
Group 1 analyses.

After revising the NEW Tx manual based on participant feedback and discussion among the
coauthors, we conducted a second NEW Tx group (i.e., Group 2; modifications to treatment
discussed below). For Group 2, eight participants were recruited from the Bipolar Clinic and
Research Program and signed consent. Of those, two participants dropped out after the first
group. The remaining six participants were included in the final Group 2 analyses (Table 1).

Procedure
Both Groups 1 and 2 followed the same study procedures. Participants who were already
established patients in the Bipolar Clinic and Research Program were recruited based on
their interest in joining a “wellness group.” Participants met with a psychologist who
completed the MINI Plus to confirm their bipolar I or II diagnoses. Prior to the first group
(week 0), participants completed a structured interview with trained raters as well as self-
report questionnaires, and their vital signs were recorded. Assessment visits were also
scheduled at mid-treatment (Week 7) and post-treatment (week 14). Exercise duration,
weight, and waist circumference were assessed at each study visit.

Description of Intervention
Each group of NEW Tx included twelve 60-minute sessions over 14 weeks. NEW Tx is
composed of the following three modules: Nutrition/weight loss, Exercise, and Wellness.
The nutrition module is covered first, followed by the exercise module, while the wellness
strategies are integrated throughout the treatment. All treatment sessions began with a
review of the homework, or weekly goals from the previous session, which involved active
engagement of each participant. The discussion, which lasted approximately 10 minutes,
involved reinforcing accomplishment of goals as well as validating obstacles to these goals
and then engaging in a group discussion of problem-solving strategies. After this initial
discussion, the group sessions typically began with approximately 15 minutes of
psychoeducation to introduce the topic, or skill, for the session and explain why the topic
was important for the patients’ diet and exercise program. The majority of the session (i.e.,
30 minutes) was reserved for group participants to ask questions about the rationale for the
group and to identify potential obstacles to using the skill, as well as strategies to help them
overcome those obstacles. This allowed for the material to be disseminated in a flexible way
that was personalized to meet individualized needs and to facilitate the application of the
material in the patients’ own lives. Thus, the 60-minute group sessions allowed for
discussion of module-specific material while also permitting the group leaders to address
individual participants’ problems when they arose (e.g., a participant feeling depressed and
not meeting his or her weekly goals). CBT strategies (as discussed in more detail below)
were used throughout the session by the group leaders to counter negative automatic
thoughts about the treatment or about diet, exercise, and weight loss and maladaptive
behaviors. In addition, the group leaders encouraged and were responsive to feedback from
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participants to further the collaborative nature of the treatment as well as to make
modifications to improve the treatment (discussed in more detail below). An overview of
each module is presented below.

N: Nutrition/weight loss module—To enhance nutrition and promote healthy food
choices, we reviewed nutritious foods (e.g., those that are high in vitamins and minerals and
low in fat) in each of the food groups as well as taught participants how to calculate serving
size to improve portion control. We discussed the importance of a “balanced diet” and how
to make the right choices to ensure one is eating such a diet and obtaining essential vitamins
and minerals, particularly those that may be beneficial for mood disorders. We also
discussed which types of foods are unhealthy and why, in order to improve the likelihood of
participants making healthy food choices. For example, during the third session, we brought
a variety of labeled foods to the group and asked participants to name their food group as
well as to predict (while blinded to the food labels) which foods were higher in calories, fat,
carbohydrates, and protein. In this way, while reviewing the calorie content of foods, we
were also able to reinforce the components of the nutrition module and help participants
make healthy food choices. Weight loss was tracked weekly, and food diaries were used to
monitor the foods and calories participants consumed on a daily basis. Participants identified
a daily goal for caloric intake that would help them achieve a healthy and realistic weekly
weight loss goal. We used CBT to challenge negative thoughts about the food diaries.35 We
also discussed positive coping strategies, or distraction activities, to replace food as a way to
improve mood or “comfort” oneself. We also used psychoeducational materials and
behavioral strategies (e.g., reward charts) to enhance adherence. We collaboratively set
homework and weekly goals at the end of each session.

E: Exercise module—The goal of this module was to reach a healthy level of weekly
exercise—exercise of moderate intensity, 5 days/week, for 30 minutes each day.36 This
module began by discussing the importance of and rationale for exercise. We reviewed
evidence that exercise is particularly important in enhancing mood. We also discussed ways
of increasing lifestyle activity (e.g., taking the stairs, standing instead of sitting, walking to
the store). In this way, we approached exercise not as a task requiring sustained or extreme
energy, concentration, and motivation, but as a more casual experience, which can last for a
relatively short period of time and still be helpful. This paradigm shift in conceptualizing
exercise as lifestyle activity is very important for individuals who have a vulnerability to
think negatively about themselves, their world, and their future. In this module, we used
CBT to challenge negative thoughts about exercising, which for individuals with BD is often
their most significant obstacle to increasing their activity.35,37 We created charts to identify
positive or adaptive rewards (e.g., taking a shower or bath, getting a manicure, having a
favorite food or beverage in moderation) to help motivate patients to engage in their weekly
exercise goals as well as discussed participants’ obstacles to adhering to these goals.

W: Wellness—This module was composed of CBT-based sessions (i.e., cognitive re-
structuring, problem-solving strategies) that focused on reinforcing the importance of
making healthy decisions (e.g., with regard to food choices, exercise, caffeine, smoking) and
increasing adherence to the nutrition and exercise modules. For example, we discussed that
having five to six smaller meals throughout the day is an ideal meal plan, because it is more
nutritious and would enhance their routine and energy level, as opposed to using caffeine or
smoking as stimulants. We also focused on other lifestyle choices, such as explaining to
participants that exercise reduces the craving for smoking38 and substances39 and also seems
to act as a buffer against substance abuse.40 Similarly, we encouraged participants to choose
a feasible time every other day to exercise and to use adaptive rewards when they met
exercise and diet goals. In this module, we also discussed important aspects of behavioral
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activation, such as balancing mastery and pleasurable tasks and setting appropriate mood-
dependent schedules. An important aspect of enhancing healthy lifestyle choices is
accounting for mood-specific shifts in activation. Thus, we stressed the importance of
having two feasible choices or plans—one for elevated moods and one for depressed moods.
Both plans emphasized structure and healthy coping behaviors, but the activities varied. We
also used reward charts to reinforce healthy decisions and cognitive re-structuring
worksheets tailored specifically to challenge negative thinking related to participating in a
diet and exercise intervention

Modifications to Treatment after NEW Tx Group 1
After we ran the first pilot group, the investigators met to revise the treatment based on the
implementation of NEW Tx in Group 1 and feedback from the participants. We made
several modifications. First, we removed two sessions from the nutrition/weight loss module
and added them to the exercise module because participants in Group 1 had reported feeling
“unsupported” in their exercise goals. Second, we added more CBT skills to the wellness
module to increase adherence to the nutrition/weight loss and exercise modules. For
example, we increased the assignment of cognitive restructuring tasks for homework to
focus on changing negative thoughts about diet and exercise interventions. We also spent
more time in session identifying rewards, to ensure that each participant had a feasible
reward for each weekly goal. Third, we made goal-setting more of a group activity, so that,
in Group 2, each participant identified one reward and one weekly goal in session. Fourth,
we incorporated more motivational interviewing techniques to help individuals gain insight
into their unhealthy behaviors and the need for change.41 Finally, the group leader gave
more individual feedback during Group 2.

Assessments
Mini International Neuropsychiatric Interview (MINI Plus)—The MINI Plus32 is a
short, structured diagnostic interview that is administered by a clinician and assesses for the
presence of the major Axis I psychiatric disorders in the DSM-IV and ICD-10. It takes time
frames into account by specifying current or lifetime disorders. The MINI is well-validated
against both the Structured Clinical Interview for DSM-IV (SCID) and the Composite
International Diagnostic Interview (CIDI).32,42,43

Clinical Global Impressions Scale-Bipolar Version (CGI-BP)—The CGI-BP44 is a
modified version of the CGI designed specifically for use in assessing global illness severity
and change in patients with BD. The CGI-BP has two subscales: The CGI-Severity scale,
which indicates current severity of bipolar illness, and the CGI-Improvement scale, which
indicates change in severity of illness from the rating at the baseline study assessment.
Severity scores are given based on the clinician’s cumulative experience with the disorder,
and range from 1 (not at all ill) to 7 (the most severely ill).

Montgomery Asberg Depression Rating Scale (MADRS)—The MADRS45 is a 10-
item clinician-rated measure of depression that is used to examine the extent of each
patient’s current depressive symptoms. Scores range from 0 to 60, with higher scores
indicating greater depression severity. The validity, reliability, and sensitivity to change of
the MADRS are high and it is one of the most commonly used instruments in clinical trials
for assessing depression.46

Young Mania Rating Scale (YMRS)—The YMRS47 is a commonly used clinician-rated
measure for assessing the severity of DSM-IV symptoms of mania or hypomania. The
YMRS is sensitive for measuring change during the course of treatment. It is the most
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widely used instrument for assessing mania symptoms, and its reliability and validity are
high. Scores range from 0 to 56, with higher scores indicating more symptoms of mania.47

Physical Activity Readiness Questionnaire (PAR-Q)—The PAR-Q34 is a self-report
instrument that indicates whether it is necessary for someone to check with his or her
physician before that person is encouraged to increase daily physical activity. Study
participants completed this instrument prior to enrolling in the group.

Psychological Well-Being Scale (PWBS)—The PWBS48 is a validated 84-item self-
report questionnaire designed to examine six dimensions of psychological well-being:
autonomy, environmental mastery, personal growth, positive relations with others, purpose
in life, and self-acceptance (see Ryff 198948 for a more detailed description of these
subscales). Participants indicate on a 6-point Likert scale (i.e., “strongly agree” to “strongly
disagree”) the extent to which statements are true of them. Higher scores on each subscale
indicate greater well-being in that dimension.

The Range of Impaired Functioning Tool (LIFE-RIFT)—The LIFE-RIFT49 is a
clinician-rated scale that assesses psychosocial functioning in multiple domains. The items
provide information about work, employment, household duties, student work, interpersonal
relations with family and friends, recreation, overall life satisfaction, and global social
adjustment. The LIFE-RIFT is a validated measure and has internal consistency and
reliability.49,50

Quality of Life—The Quality of Life Self-Assessment was used as part of Brownell’s
Lifestyle, Exercise, Attitudes, Relationships and Nutrition (LEARN) Program for Weight
Management.51 Brownell recommended that participants complete this assessment at pre-
treatment, at the midpoint in treatment, and post-treatment to determine if their “feeling
about various aspects of current daily quality of life”51 improves over the course of the
weight management program. This self-report questionnaire contains 12-items that are
scored on a 9-point Likert scale (from “extremely dissatisfied” to “extremely satisfied”),
with higher scores indicating greater satisfaction with their life.

Exercise Questionnaire (EQ)—The EQ assessed participants’ type and duration (in
minutes) of exercise; it was administered at each study visit.

Statistical Analyses
Data for each group were analyzed separately. Chi-square analyses were used to examine
differences between the two groups (Table 1). We used matched pairs t-tests to examine
improvement post-treatment compared with baseline (Tables 2 and 3). These analyses were
repeated using the Wilcoxon matched pair non-parametric analysis, a more conservative
analysis of non-parametric data.

RESULTS
Group 1

Participants in Group 1 (N = 4) completed all of the study assessments and attended 87.5%
of the NEW Tx sessions. Over the course of the study, participants in Group 1 nearly
doubled their weekly exercise from baseline, adding on average 111.3 minutes. There were
no significant changes in any of the outcome measures, but three of the four participants had
clinically meaningful improvements in life functioning (as measured by the LIFE-RIFT,
mean change score = 7) with their post-treatment scores (< 9) indicating that they were “in
recovery” at completion of the study.49 Three of the four participants also lost weight over
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the study period. The one participant who had an increase in her LIFE-RIFT score from
mid- to post-treatment, indicating a decrease in life functioning, was also the one participant
who gained weight, which occurred during a 2-week trip to Europe in weeks 8–10 of the
intervention. Thus, she reported feeling “very guilty,” upon returning to the group as she had
gained weight and decreased her lifestyle activity. This weight gain and reduced daily
activity persisted until the end of the study. Her symptom scores also worsened during the
trip to Europe and did not improve upon her return and for the remainder of the study. These
results prompted us to add more CBT skills training and individual attention to NEW Tx for
Group 2 (see discussion of “Modifications to Treatment” in the Methods section).

Group 2
Participants in Group 2 (N = 6) completed all of the study assessments and attended 76.4%
of the NEW Tx sessions. Participants in Group 2 showed significant improvements in both
their weight and waist circumference (Table 2). Similar to the first group, these participants
had a post-treatment LIFE-RIFT score near 9 indicating recovered status, which was a
significant improvement in this group.50 Participants also had significant reduction in their
depressive symptoms and a trend in the reduction of manic symptoms (see Table 2). Similar
to the first group, participants added approximately 100 minutes of weekly exercise, but this
was not a significant change. Group 2 also showed greater improvement on indices of well-
being than Group 1, but the scores did not significantly differ from pre- to post-treatment
(Table 3).

DISCUSSION
Integrated psychosocial treatments that target the medical burden associated with severe
mental illness are needed to reduce the mortality and improve the functioning of individuals
with these disorders.10,14,52 NEW Tx incorporates validated diet and exercise interventions
but is specifically tailored for individuals with mental illness. Given the low adherence rates
for diet and exercise interventions among individuals with BD, NEW Tx also utilizes CBT
to increase adherence and improve outcomes.

In Group 2, individuals with bipolar disorder lost weight and exercised more after receiving
12 sessions of NEW Tx. In Group 1, 75% of the participants lost weight and increased their
exercise, but this trend was not statistically significant. This is likely due to not having
sufficient power to detect small to even moderately large effect sizes. Additionally,
participants in Group 1 went from exercising less than the recommended weekly amount for
healthy adults (i.e., 150 minutes)36 at baseline to exercising more than this targeted amount
(i.e., 171 minutes). However, exercise in this study included “lifestyle activity,” such as
walking to the grocery store or taking the stairs, which is highlighted by the high duration of
weekly exercise for participants in Group 2 at baseline. We believe that the findings from
these pilot groups yield preliminary evidence for the feasibility and acceptability of NEW
Tx, and that future research on its efficacy for reducing medical burden is warranted.

It appears that adding more CBT strategies to NEW Tx was important, as this was the
biggest difference from Group 1 to Group 2. Other studies have also found that CBT skills
can increase both medication and therapeutic adherence.53–55 We also considered making
the intervention individualized as opposed to a group format as the Group 2 participants
received more individualized feedback. Although the group format appears to be a powerful
motivator for group members, particularly in regards to accomplishing their weekly goals, it
was difficult to administer a three-component intervention in a group format, as group
members varied in the degree to which they needed each module.
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Another modification for NEW Tx may be to increase the number of sessions. Participants
reported that they would have liked more practice with the skills prior to ending the
treatment. We are also considering increasing the focus on other unhealthy decisions, such
as drinking an abundance of caffeine, smoking, and substance use, given that these either
directly or indirectly (e.g., by making it more difficult to make healthy decisions) affect
medical burden.

Despite the larger gains seen in Group 2, retention was lower in this group compared with
Group 1. We believe that this reflects the difference in timing between when the groups
were offered. Group 1 was administered from February to May whereas Group 2 met from
July through October. Group 2 had more scheduling issues because several of the group
members had a change in their schedules in September. For example, one member in Group
2 was not able to attend the last three sessions due to returning to a teaching position that
began in September. Thus, the timing and administration of interventions should be
carefully considered in regards to optimizing outcomes.

There are several limitations of this pilot study. These include lack of a finalized treatment
manual, measures of treatment integrity, standardized assessment of acceptability, a blinded,
independent rater, and laboratory monitoring (i.e., lipid profile, glucose levels). Due to the
small sample size of both groups, we did not have sufficient power to detect meaningful
clinical differences and, thus, these results should be interpreted with caution. In addition,
the study sample was predominantly college-educated (90%) and only 60% of participants
were currently employed, so that the sample may not be fully representative of typical
populations with severe mental illness. Administering the treatment in a group format also
proved to be difficult as it was not always possible to tailor the modules to meet
participants’ individualized treatment goals or to address differences in their past experience
with the NEW Tx modules (i.e., use of diet, exercise, and wellness skills). Nevertheless,
there is a critical need to develop integrated treatments to reduce the medical burden
associated with BD, and this study is a first step in developing and testing such a treatment.
NEW Tx may be a possible solution to this public health need as adherence to sessions was
high (> 80%) and preliminary data suggest that the intervention reduced risk factors for
cardiovascular disease, such as weight and sedentary lifestyle. We hope to further develop
this intervention to meet the treatment needs of individuals with severe mental illness. We
are currently seeking grant funding to further explore this treatment modality.

References
1. Khot UN, Khot MB, Bajzer CT, et al. Prevalence of conventional risk factors in patients with

coronary heart disease. JAMA. 2003; 290:898–904. [PubMed: 12928466]

2. McIntyre RS, Konarski JZ, Misener VL, et al. Bipolar disorder and diabetes mellitus: Epidemiology,
etiology, and treatment implications. Ann Clin Psychiatry. 2005; 17:83–93. [PubMed: 16075661]

3. Krishnan KR. Psychiatric and medical comorbidity of bipolar disorder. Psychosom Med. 2005;
67:1–8. [PubMed: 15673617]

4. Soreca I, Fagiolini A, Frank E, et al. Relationship of general medical burden, duration of illness and
age in patients with bipolar I disorder. J Psychiatr Res. 2008; 42:956–61. [PubMed: 18076906]

5. Hennekens C. Increasing global burden of cardiovascular disease in general populations and patients
with schizophrenia. J Clin Psychiatry. 2007; 68:4–7. [PubMed: 17539693]

6. Angst F, Stassen HH, Clayton PJ, et al. Mortality of patients with mood disorders: Follow-up over
34–38 years. J Affect Disord. 2002; 68:167–81. [PubMed: 12063145]

7. Peele PB, Xu Y, Kupfer DJ. Insurance expenditures on bipolar disorder: Clinical and parity
implications. Am J Psychiatry. 2003; 160:1286–90. [PubMed: 12832243]

8. Hirschfeld RM, Vornik LA. Bipolar disorder—costs and comorbidity. Am J Manag Care. 2005;
11:S85–90. [PubMed: 16097719]

SYLVIA et al. Page 8

J Psychiatr Pract. Author manuscript; available in PMC 2013 May 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



9. Thompson WK, Kupfer DJ, Fagiolini A, et al. Prevalence and clinical correlates of medical
comorbidities in patients with bipolar I disorder: Analysis of acute-phase data from a randomized
controlled trial. J Clin Psychiatry. 2006; 67:783–8. [PubMed: 16841628]

10. Kupfer DJ. The increasing medical burden in bipolar disorder. JAMA. 2005; 293:2528–30.
[PubMed: 15914754]

11. Carney CP, Jones LE. Medical comorbidity in women and men with bipolar disorders: A
population-based controlled study. Psychosom Med. 2006; 68:684–91. [PubMed: 17012521]

12. Soreca I, Frank E, Kupfer DJ. The phenomenology of bipolar disorder: What drives the high rate
of medical burden and determines long-term prognosis? Depress Anxiety. 2009; 26:73–82.
[PubMed: 18828143]

13. Newcomer JW. Metabolic syndrome and mental illness. Am J Manag Care. 2007; 13:S170–7.
[PubMed: 18041878]

14. McIntyre RS, Soczynska JK, Beyer JL, et al. Medical comorbidity in bipolar disorder: Re-
prioritizing unmet needs. Curr Opin Psychiatry. 2007; 20:406–16. [PubMed: 17551358]

15. Elmslie JL, Mann JI, Silverstone JT, et al. Determinants of overweight and obesity in patients with
bipolar disorder. J Clin Psychiatry. 2001; 62:486–91. [PubMed: 11465534]

16. Killbourne AM, Rofey DL, McCarthy JF, et al. Nutrition and exercise behavior among patients
with bipolar disorder. Bipolar Disord. 2007; 9:443–52. [PubMed: 17680914]

17. Lakhan SE, Vieira KF. Nutritional therapies for mental disorders. Nutr J. 2008; 7:2. [PubMed:
18208598]

18. Kemper KJ, Shannon S. Complementary and alternative medicine therapies to promote healthy
moods. Pediatr Clin North Am. 2007; 54:901–26. [PubMed: 18061783]

19. Kemp DE, Gao K, Ganocy SJ, et al. Medical and substance use comorbidity in bipolar disorder. J
Affect Disord. 2009; 116:64–9. [PubMed: 19100627]

20. McElroy SL, Frye MA, Altshuler LL, et al. A 24-week, randomized, controlled trial of adjunctive
sibutramine versus topiramate in the treatment of weight gain in overweight or obese patients with
bipolar disorders. Bipolar Disord. 2007; 9:426–34. [PubMed: 17547588]

21. Correll CU. Weight gain and metabolic effects of mood stabilizers and antipsychotics in pediatric
bipolar disorder: A systematic review and pooled analysis of short-term trials. J Am Acad Child
Adolesc Psychiatry. 2007; 46:687–700. [PubMed: 17513981]

22. Faulkner G, Cohn T, Remington G. Interventions to reduce weight gain in schizophrenia. Cochrane
Database Syst Rev 2007;CD005148.

23. Ganguli R. Behavioral therapy for weight loss in patients with schizophrenia. J Clin Psychiatry.
2007; 68:19–25. [PubMed: 17539696]

24. Blair SN, Kohl HWI, Barlow CE, et al. Changes in physical fitness and all-cause mortality: A
prospective study of healthy and unhealthy men. JAMA. 1995; 273:1093–8. [PubMed: 7707596]

25. Church TS, Earnest CP, Skinner JS, et al. Effects of different doses of physical activity on
cardiorespiratory fitness among sedentary, overweight or obese postmenopausal women with
elevated blood pressure: A randomized controlled trial. JAMA. 2007; 297:2081–91. [PubMed:
17507344]

26. Cornelissen VA, Fagard RH. Effects of endurance training on blood pressure, blood pressure-
regulating mechanisms, and cardiovascular risk factors. Hypertension. 2005; 46:667–75.
[PubMed: 16157788]

27. Lawlor DA, Hopker SW. The effectiveness of exercise as an intervention in the management of
depression: Systematic review and meta-regression analysis of randomized controlled trials. BMJ.
2001; 322:763–6. [PubMed: 11282860]

28. Stathopoulou G, Powers MB, Berry AC, et al. Exercise interventions for mental health: A
quantitative and qualitative review. Clin Psychol Sci Pract. 2006; 13:179–93.

29. Blumenthal JA, Babyak MA, Moore KA, et al. Effects of exercise training on older patients with
major depression. Arch Intern Med. 1999; 159:2349–56. [PubMed: 10547175]

30. Babyak M, Blumenthal JA, Herman S, et al. Exercise treatment for major depression: Maintenance
of therapeutic benefit at 10 months. Psychosom Med. 2000; 62:633–8. [PubMed: 11020092]

SYLVIA et al. Page 9

J Psychiatr Pract. Author manuscript; available in PMC 2013 May 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



31. Ng F, Dodd S, Berk M. The effects of physical activity in the acute treatment of bipolar disorder:
A pilot study. J Affect Disord. 2007; 101:259–62. [PubMed: 17182104]

32. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International Neuropsychiatric Interview
(M.I.N.I): The development and validation of a structured diagnostic psychiatric interview for
DSM-IV and ICD-10. J Clin Psychiatry. 1998; 59:22–33. [PubMed: 9881538]

33. Guy, W. ECDEU assessment manual for psychopharmacology: Publication ADM 76-338.
Washington, DC: U.S. Department of Health, Education, and Welfare; 1976.

34. Thomas S, Reading J, Shephard RJ. Revision of the Physical Activity Readiness Questionnaire
(PAR-Q). Can J Sport Sci. 1992; 17:338–45. [PubMed: 1330274]

35. Sachs GS. Treatment-resistant bipolar depression. Psychiatr Clin North Am. 1996; 19:215–36.
[PubMed: 8827187]

36. American College of Sports Medicine. ACSM’s guidelines for exercise testing and prescription.
Baltimore: Lippincott Williams & Wilkins; 2005.

37. Otto, MW.; Reilly-Harrington, N. Cognitive-behavioral therapy for the management of bipolar
disorder. In: Hofmann, SG.; Tompson, MC., editors. Treating chronic and severe mental disorders:
A handbook of empirically supported interventions. New York: The Guilford Press; 2002.

38. Van Rensburg KJ, Taylor A, Hodgson T. The effects of acute exercise on attentional bias towards
smoking-related stimuli during temporary abstinence from smoking. Addiction. 2009; 104:1910–7.
[PubMed: 19832788]

39. Collingwood TR, Sunderlin J, Reynolds R, et al. Physical training as a substance abuse prevention
intervention for youth. J Drug Educ. 2000; 30:435–51. [PubMed: 11221577]

40. Weinstock J, Barry D, Petry NM. Exercise-related activities are associated with positive outcome
in contingency management treatment for substance use disorders. Addict Behav. 2008; 33:1072–
5. [PubMed: 18486352]

41. Martins RK, McNeil DW. Review of motivational interviewing in promoting health behaviors.
Clin Psychol Rev. 2009; 29:283–93. [PubMed: 19328605]

42. Sheehan D, Lecrubier Y, Sheehan KH, et al. The validity of the Mini International
Neuropsychiatric Interview (MINI) according to the SCID-P and its reliability. Eur Psychiatry.
1997; 12:232–41.

43. Lecrubier Y, Sheehan DV, Weiller E, et al. The Mini International Neuropsychiatric Interview
(MINI). A short diagnostic structured interview: Reliability and validity according to the CIDI.
Eur Psychiatry. 1997; 12:224–31.

44. Spearing MK, Post RM, Leverich GS, et al. Modification of the Clinical Global Impressions (CGI)
Scale for use in bipolar illness (BP): The CGI-BP. Psychiatric Res. 1997; 73:159–71.

45. Montgomery SA, Asberg M. A new depression scale designed to be sensitive to change. Br J
Psychiatry. 1979; 134:382–9. [PubMed: 444788]

46. Khan A, Khan SR, Shankles EB, et al. Relative sensitivity of the Montgomery-Asberg Depression
Rating Scale, the Hamilton Depression rating scale and the Clinical Global Impressions rating
scale in antidepressant clinical trials. Int Clin Psychopharmacol. 2002; 17:281–5. [PubMed:
12409681]

47. Young RC, Biggs JT, Ziegler VE, et al. A rating scale for mania: Reliability, validity and
sensitivity. Br J Psychiatry. 1978; 133:429–35. [PubMed: 728692]

48. Ryff CD. Happiness is everything, or is it? Explorations on the meaning of psychological well-
being. J Person Soc Psychol. 1989; 57:1069–81.

49. Leon AC, Solomon DA, Mueller TI, et al. A brief assessment of psychological functioning of
subjects with bipolar I disorder: The LIFE-RIFT. Longitudinal Interval Follow-up Evaluation-
Range Impaired Functioning Tool. J Nerv Ment Dis. 2000; 188:805–12. [PubMed: 11191580]

50. Leon AC, Solomon DA, Mueller TI, et al. The Range of Impaired Functioning Tool (LIFE-RIFT):
A brief measure of functional impairment. Psychol Med. 1999; 29:869–78. [PubMed: 10473314]

51. Brownell, KD. The LEARN Program for weight management. Dallas: American Health Publishing
Company; 2000.

52. Fleischhacker WW, Cetkovich-Bakmas M, De Hert M, et al. Comorbid somatic illnesses in
patients with severe mental disorders: Clinical, policy, and research challenges. J Clin Psychiatry.
2008; 69:514–9. [PubMed: 18370570]

SYLVIA et al. Page 10

J Psychiatr Pract. Author manuscript; available in PMC 2013 May 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



53. Lam DH, Watkins ER, Hayward P, et al. A randomized controlled study of cognitive therapy for
relapse prevention for bipolar affective disorder. Arch Gen Psychiatry. 2003; 60:145–52.
[PubMed: 12578431]

54. Lam DH, Hayward P, Watkins ER, et al. Relapse prevention in patients with bipolar disorder:
Cognitive therapy outcome after 2 years. Am J Psychiatry. 2005; 162:324–9. [PubMed: 15677598]

55. Edinger JD, Wohlgemuth WK, Radtke RA, et al. Cognitive behavioral therapy for treatment of
chronic primary insomnia: A randomized controlled trial. JAMA. 2001; 285:1856–64. [PubMed:
11308399]

SYLVIA et al. Page 11

J Psychiatr Pract. Author manuscript; available in PMC 2013 May 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

SYLVIA et al. Page 12

Table 1

Demographics of Groups 1 and 2

Group 1 (N = 4) n (%) Group 2 (N = 6) n (%) χ2 p

Female 3 (75%) 2 (33%) 1.67 0.197

Age (years)* 60.0 (± 6.7) 50.2 (± 10.2) 1.68 0.131

Caucasian 3 (75%) 5 (83%) 2.19 0.335

Completed college 4 (100%) 5 (83%) 1.67 0.644

Married 1 (25%) 4 (67%) 2.50 0.475

Employed 2 (50%) 4 (67%) 0.28 0.598

On disability 0 (0%) 2 (33%) 1.67 0.197

Bipolar I disorder 4 (100%) 5 (83%)† 0.74 0.389

*
Given that age is a continuous variable, the means and standard deviations are presented for each group and an independent samples t-test is

reported to test for group differences.

†
One participant in Group 2 had bipolar II disorder.
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