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Abstract

Background—RBipolar disorder (BD) is a serious mental illness associated with a high risk of
medical comorbidities, long-term disability and premature death. This systematic review
examined the current literature on therapeutic interventions targeting nutrition and physical
activity in BD and collecting health-related measures such as mood and course of illness.

Methods—Scopus (all databases), Pubmed and Ovid Medline were systematically searched with
no language or year restrictions, up to June 2015, for studies focusing on lifestyle interventions in
BD. Search terms were related to bipolar disorder, nutrition, physical activity, wellbeing,
psychosocial interventions and course of illness. We hand searched content pages of Bipolar
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Disorders and Journal of Affective Disorders and checked references of relevant reviews and
dissertations to identify additional papers.

Results—After applying inclusion and exclusion criteria to identified hits, this literature search
retrieved six papers. Overall findings point towards a beneficial role of lifestyle interventions on
mood, weight, blood pressure, lipid profile, physical activity and overall wellbeing.
Methodological limitations include small sample size, gender ratio imbalance, inconsistencies in
terms of laboratory measures, and lack of randomized control trials and absence of follow-up and
longitudinal studies to determine the benefits of these factors on clinical and functional outcomes
over time

Conclusions—L.ifestyle interventions in BD targeting nutrition, exercise, wellbeing alongside
beliefs, coping strategies and attitudes towards health show promise in reducing the risk of
comorbid ailments in BD. There is still a strong need for studies a) developing interventions which
are informed by the patient’s input and b) examining the effectiveness of such interventions
targeting general wellness using well-controlled trials.

Keywords

Bipolar Disorder; Physical activity; Nutrition; wellbeing; psychosocial intervention; lifestyle
intervention

Introduction

Bipolar Disorder (BD) is a chronic and recurrent mental illness with a 3% to 5% lifetime
prevalence (Cerimele et al., 2014, Merikangas et al., 2007) and is considered one of the
leading causes of years of disability adjusted life years (DALYS) as well as years lived with
a disability (YLDs) in young adults (Murray and Lopez, 1997). Alongside mood and
cognitive deficits (Bora et al., 2009) BD is associated with a high incidence of medical
conditions such as overweight/obesity, type 2 diabetes (T2D), cardiovascular disease
(CVD), and stroke (Galvez et al., 2014, Mcintyre et al., 2005, MclIntyre et al., 2004, Prieto et
al., 2014, Sharma et al., 2014, Sylvia et al., 2015). Furthermore, these medical conditions
might negatively impact the course of the illness. For example, comorbid T2D is associated
with an increased risk of recurrent episodes, frequent hospitalizations, suicidality, and poor
response to conventional mood stabilizers in BD (Calkin et al., 2009, Gomes et al., 2010,
Kim et al., 2009). Obesity appears to be a risk factor for relapse to depression as shown by
the high number of obese patients experiencing a depressive recurrence (Fagiolini et al.,
2003). In BD suboptimal dietary patterns (Kilbourne et al., 2007, Sylvia et al., 2014, Sylvia
etal., 2011) and physical inactivity have been correlated with low self-efficacy and high
incidence of medical comorbidities (Vancampfort et al., 2013).

Unhealthy lifestyle habits such as smoking, substance/alcohol misuse, poor dietary choices,
and sedentary life (Kemp et al., 2010, Sylvia, Nierenberg, 2011) contribute to the
development and severity of the physical ailments and clinical symptoms in BD (Sylvia et
al., 2013a). It becomes apparent that these maladaptive behaviors contribute to poor health
outcomes and reduce cost-effectiveness of therapeutic interventions in BD (Elmslie et al.,
2001, Fagiolini et al., 2008, Hong et al., 2011, Sylvia et al., 2013b).
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Current literature suggests that a better understanding of the attitudes and beliefs of BD
patients towards food and exercise would assist health professionals in developing better
targeted psychosocial interventions that induce lifestyle changes (Ussher et al., 2007, Van
Citters et al., 2010). Although research supporting the potential effectiveness of increased
physical activity (Daumit et al., 2013) and optimal nutrition control (Davison and Kaplan,
2011, 2012) is growing (Sarris et al., 2015), the question remains as to whether combining
interventions aiming to change lifestyle behaviors as part of a multimodal psychosocial
treatment in BD is feasible. Thus, we systematically reviewed the existing literature on
interventions targeting diet and exercise in patients with BD which collected information on
the physical and emotional health of participants as the result of the intervention.

Systematic search

To systematically identify and review studies investigating the notion of interventions in BD
targeting dietary habits and physical activity which examined health-related outcomes such
as mood and course of illness, we searched Pubmed, Ovid Medline and Scopus (all
databases) with no language or year restrictions, up to June 2015, for articles containing the
words bipolar, depression, mania, mood cross-referenced with nutrition, food, obesity, diet,
hunger, eating and/or weight, physical activity, sedentary, exercise, dietary and lifestyle,
functioning, trial, intervention, therapy, adjunct, psychosocial, longitudinal, prospective,
follow-up, coping, outcome, and course of illness. Based on existing guidelines for
conducting systematic reviews (including The Cochrane Guidelines for Systematic Reviews
of Health Promotion and Public Health) (Armstrong R et al., 2007, Booth et al., 2011,
Greenhalgh and Peacock, 2005) we additionally hand searched content pages of key journals
in psychiatry which usually publish research about treatments for BD (Bipolar Disorders
and Journal of Affective Disorders) to yield articles that would not have been otherwise
detected.

Abstracts were used to screen papers, and in cases where this information was not provided
in abstracts, full texts were obtained. Review papers and dissertations were excluded but we
checked reference lists to identify potential additional literature. We did not include studies
that did not focus on an intervention targeting nutrition and exercise. Studies assessing the
broader effects of psychotherapy and medication on clinical outcomes in BD were
discarded. Inclusion was restricted to studies with a) clinical populations with a diagnosis of
BD (regardless of subtypes) and b) diagnoses were based on formal diagnostic criteria such
as DSM (e.g. ideally using instruments such as the SCID or WMH-CIDI-10). We only
included studies which had specified their samples as being individuals with BD. Studies
were excluded if they focused on a) using animal models, b) clinical populations with
neurological diseases; ¢) cardiovascular diseases when this was the primary inclusion
criteria to take part in the lifestyle intervention study c) children aged <13 because there are
additional factors to be considered in preadolescent samples, or d) pregnant or lactating
mothers. During pregnancy and lactation, a number of physiological changes take place and
this physiological state and the interventions targeting this specific group are likely to be
different. Given our specific interest in nutrition and physical activity, we considered studies
associated with circadian rhythms and interventions targeting sleep quality in BD as falling
outside the scope of the review. All data were extracted by two single, non-blinded,
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reviewers (IB & TDM) to determine if studies met inclusion criteria. All papers identified
were published in English. The details of the search strategy are depicted in Figure 1.

Lifestyle intervention programs currently used in bipolar disorder

Characteristics of the included studies

Studies retrieved as part of the current review are presented in Table 1. Sample sizes ranged
from one to 116. Participants’ages ranged from 28.87 (SD=7.86) to 60 (SD=6.7) years.
Overall, males outweighed females, with the number of women in the studies ranged from
two to ten. Only three studies used a randomized control trial (RCT) design, and the duration
of the interventions varied from 12 weeks to 24 months. Studies included a variety of
outcome measures such as body mass index (BMI), mood, estimates of autonomic
functioning (e.g. blood pressure), inflammation (e.g. C-reactive protein), glucose levels,
sleep quality, quality of life, exercise, thoughts and beliefs towards food and weight loss.

Findings of the included studies

In this section we will first present the results from the RCTs and proceed by describing less
well controlled or treatment development studies.

Gillhoff and colleagues tested the effects of a 5-month multimodal lifestyle intervention on
BMI compared with standard care (Gillhoff et al., 2010). This intervention included three
modules focusing on nutrition, motivation, and physical activity. Using a randomized
controlled design the authors tested 50 participants with BD prior to and following the
intervention. Participants were assessed again four months after the end of the intervention
(month 11). The primary finding of this study was a significant decrease in BMI in the
treatment group compared to the control group. Looking at potential predictors, it emerged
that this decrease was only observed in females and not in males. The authors speculated
that women might be more driven to lose weight compared to men and therefore may have
been more motivated to adhere to the intervention. Furthermore, given that participants were
medicated it is possible that some medications may have interfered with the efforts to lose
weight. There were no changes in cardiovascular and metabolic measures over time. In sum,
this study provided evidence of the feasibility and efficacy of a multimodal lifestyle
intervention targeting BMI decrease in a medium-sized sample of individuals with BD over
a period of 5 months. This seems to be the first RCT in this field.

Kilbourne and colleagues also conducted a RCT in the field of lifestyle management in BD
and reported positive effects of an intervention involving patient self-management on
physical health called ‘Life Goals Collaborative Care’ (LGCC) compared to treatment as
usual. This trial collected physiological measures such as blood pressure parameters and
non-fasting total cholesterol, and wellness measures such as self-reported physical health-
related quality of life in patients with BD at risk for CVD (Kilbourne et al., 2013). LGCC is
based on a chronic care model that aims to help individuals set their personal wellness goals
by enhancing collaboration among health care providers, patients and community services.
The LGCC includes self-management sessions to assist patients with goal setting and
management of mental health symptoms. Educational sessions focus on the individual’s
symptom profile; potential symptom triggers, the link between lifestyle and mental health,
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and helps individuals identify appropriate coping responses. These sessions address issues
related to co-occurring illnesses affecting quality of life, e.g. CVD, diabetes, anxiety
disorders, and substance use disorders, along with positive lifestyle changes in areas such as
nutrition, exercise, and sleep to support wellness. In the maintenance sessions, a health
specialist discusses with participants their progress toward goals and recurring challenges
and provides ongoing motivation for goal attainment. As part of this intervention
participants received a workbook to review or reinforce what was learned. In Kilbourne et
al.’s study LGCC led to reduced systolic and diastolic blood pressure and decreased severity
of manic symptoms, but did not lead to a reduction of primary metabolic parameters of
interest such as cholesterol and triglycerides levels, and BMI. Nevertheless, in the LGCC
condition the patients’ overall health-related quality of life was rated as significantly higher
compared to that reported in individuals receiving treatment as usual. The current findings
provide first evidence of the feasibility of an intervention targeting comorbid ailments in
patients with BD. The self-management component of the LGCC model may be crucial in
helping patients to develop symptom coping strategies and reassert a sense of control over
the illness. The interpretation of these findings is, however, limited by the lack of positive
findings in terms of blood tests and BMI, the open-label nature of the design and the absence
of monitoring of treatment adherence. Despite these limitations, the LGCC model is a
promising candidate for integrated psychosocial interventions searching to improve general
health outcomes in BD.

Frank et al. recently published a RCT in a sample of BD-I patients with a BMI above 25.
The authors aimed to compare the efficacy of an integrated risk reduction intervention
(IRRI) to a control condition. The control condition included psychiatric care with medical
monitoring (PCMM) for a 6-month period. Both IRRI and PCMM involved psychiatric
treatment, assessment and symptom monitoring conducted by a psychiatric nurse. In
addition the IRRI included lifestyle coaching. Psychiatric treatment was offered throughout
the intervention and medication was continuously monitored and adjusted to reduce
metabolic side effects. As part of the nursing management the nurse met with patients once a
month, and mediated and coordinated the communication between the patient, the
psychiatrist, the primary physician, and the lifestyle coach. The lifestyle coach helped
patients to develop, implement and maintain behavioral changes pertaining to sleep, food
intake, social rhythms, mood, and overall functioning. Further the coach encouraged patients
to identify health risk and find strategies to optimize physical and mental health. Overall,
participants were heavily involved in the therapy and could choose their primary therapy
goals (e.g. weight loss or exercise). A mixed effect model was used to determine the effects
of a range of physiological and clinical measures on the BMI following each intervention.
After 6 months IRRI was associated with a decrease in BMI. Three physiological measures
related to inflammation and neuroendocrinological functioning (C-reactive protein, total
cholesterol, instability of total sleep time) led to a faster decrease in BMI (Frank et al.,
2014). This study shows that an intervention focusing on developing relevant and
individualized therapeutic goals leads to beneficial lifestyle changes positively affecting
physiological measures and the BMI. This study also indicates that BD patients can learn
strategies to counteract the effects of medication on weight and metabolism in general.
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Although not a controlled study, we felt that at this stage of the research it is important to
also present data from treatment development studies. Goldstein et al. (Goldstein et al.,
2011) presented a case study focusing on the outcome of a brief motivational intervention
for a medicated 15-year old boy suffering from BD | disorder and with a BMI of 24. This
manualized intervention involved five sessions over a 3 month period. Sessions 1, 3, and 5
were delivered in person at weeks 1, 4-5, and 8-10, while the other sessions were conducted
over the (15-minute phone consultations at weeks 2 and 6). Primary outcome measures were
the BMI trajectory and behaviors in relation to the intake of sweet beverages and fast food,
interactions during family meals, exposure to media, and frequency of physical activity. The
relative importance and confidence of the patient in his ability to change his lifestyle
behaviors were also recorded. By week 11 the patient showed a decrease in BMI, increased
energy and exercise levels, lower levels of depression and improved sleep. This finding
suggests that a short motivational intervention has the potential to reduce weight associated
with psychotropic medication. Further, in this case the patient’s father was involved in the
treatment (e.g. patient walked with his dad). This suggests that the support of family
members may increase the chances of success of such therapeutic interventions, at least in
younger patients. In sum, making patients aware of the relationship between mood,
medication, lifestyle and behavior may be necessary for the maintenance of the benefits
observed during the intervention.

Another study reported findings from a pilot intervention program adopting a Nutrition/
weight loss, Exercise, and Wellness treatment (NEW Tx) in BD individuals. This treatment
comprised three modules. The first module focuses on weight loss and nutritional health.
The second module aims at engaging individuals in regular physical activities. The third
module targets negative thinking styles associated with lifestyle changes in patients with BD
by including cognitive restructuring techniques and problem solving strategies to support
long-term adherence to healthy lifestyle choices in terms of nutrition, physical activity,
sleep, substance and alcohol use. The NEW Tx was administered in twelve 60-minute group
sessions over 14 weeks (Sylvia, Nierenberg, 2011). The authors initially administered the
NEW Tx to four participants and then administered a revised version of their program to six
more participants. Revisions included the addition of Cognitive Behavioral Therapy (CBT)
skills to the wellness module, more cognitive restructuring and goal-setting tasks as a group
activity. Overall the authors reported greater gains following the revised Tx intervention.
However, retention was lower in the second group. While one could view the small sample
size and revising the manual during the course of the intervention as methodological
limitations, one has to keep in mind that the goal of the study was to describe the
development of the treatment. It is however worth mentioning that the educational level of
the participants was rather high and that a high percentage of individuals was employed
(67% in Group II). Furthermore, only weight and waist circumference were assessed in this
treatment development study. A second study by the same authors used the NEW Tx in five
adults with BD. However, this time it was a 20-week, individual CBT-based treatment
comprising the three modules described in the previous study (Sylvia, Salcedo, 2013b). The
authors reported that the overall attendance rate was high (85%), and that by the end of the
program, participants made better food choices (e.g. higher vegetable and lower sugar
intake), exercised more and reported lower depressive symptoms. Furthermore, their clinical
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profile in terms of blood pressure, cholesterol and glucose levels improved over the duration
of the study. Based on the findings of these two trials, the NEW Tx appears to be a
successful example of lifestyle intervention for patients with BD. More importantly this
intervention was shown to be feasible and the majority of the participants rated it as highly
satisfactory. Not surprisingly in this early stage of the research, methodological limitations
were the small sample size, the lack of a control group, the assignment to interventions
based on self-motivation, and the lack of a follow-up to determine whether acute changes
were maintained over time.

Discussion

To date only a small number of published studies have focused on lifestyle interventions in
BD. The papers reviewed here provide preliminary evidence that multimodal lifestyle
interventions targeting diet, physical activity, self-motivation, and beliefs surrounding
wellbeing are feasible and efficacious in individuals with BD. Furthermore, a successful
psychosocial management of BD should challenge the individuals’ potential negative view
towards their health and improve their knowledge about modifiable medical risk factors.
Thus, seeking to control or ameliorate medical risk factors and change maladaptive or
unhealthy behaviors appear to be core components of an effective lifestyle intervention
(Depp et al., 2008).

Several methodological challenges must be taken into account when trying to implement a
multi-modal intervention in BD. First, there is a dearth of empirical data about the
mechanisms underlying the establishment of maladaptive routines and disruption of dietary
habits and physical activity in BD patients and whether they are the same or differ from
those in the general population. Second, research has not yet elucidated how to initiate and
maintain healthy levels of physical activity among BD patients presenting with maladaptive
behavioral patterns. For instance, it has been hypothesized that one reason for the reluctance
in initiating physical activity observed in patients with BD may be due to the focus of the
health professionals on the health benefits of exercise rather than on the individuals’ value
of the benefits of physical activity (Vancampfort et al., 2015).

An important research question that arose while reviewing the current literature was related
to who should be leading such lifestyle intervention programs. It could be expected that a
multidisciplinary team involving psychologists, psychiatrists, nutritionists, and experts in
sports medicines, lifestyle coaches, dieticians and fitness trainers would maximize
compliance and long-term outcomes of the program. However, feasibility and
implementation of such a multidisciplinary treatment have yet to be established. It is also
unclear whether group therapy would be more or less beneficial than individual therapy.
While a group can provide encouragement, helpful information and non-judgmental support,
some individuals may feel intimidated and overwhelmed as they would compare themselves
to their peers and feel they are not able to change their lifestyles. A group setting also leaves
less room to work on individual goals, especially if these are quite different (e.g. decreasing
sedentary behavior versus eating more healthy) Further, it has yet to be established whether
patients would prefer and/or benefit from programs which integrate specific BD related
modules with changing lifestyles or which solely focus on improving health and global

J Psychiatr Res. Author manuscript; available in PMC 2017 March 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BAUER et al.

Page 8

functioning. Another important debate relates to the advantages and disadvantages of
heterogeneous (i.e. mixed groups) and homogeneous groups (i.e. only patients with BD).
While the latter promotes social cohesion and increases feelings of safety because
participants share the same mental illness, the former makes individuals realize that
concerns about health and lifestyle are struggles of all people in all circumstances. This
realization may help individuals to focus on their commitment to make changes to their
lives.

Future studies should consider using predictive and meditational analyses that would help to
learn about variables that moderate lifestyle interventions. For instance Jewell et al. found
that adolescents with BD were less likely than their counterparts to exercise on a regular
basis (Jewell et al., 2015). However incidental exercise was as prevalent as in healthy
individuals. These findings may suggest that individuals with BD may benefit from external
planning or strategies to help them implement and maintain optimal exercise levels. Such
approach would help personalize interventions and possibly improve long-term clinical
outcomes.

Notably, all studies, except those by Kilbourne et and Sylvia et al. (Kilbourne, Goodrich,
2013, Sylvia, Nierenberg, 2011) considered weight or BMI as a primary outcome variable.
As highlighted by Belanger et al.’s review (Bélanger et al., 2013) even a modest weight loss
can reduce the risk of developing CVD as it can lead to reduced blood sugar level and heart
rate fluctuations. However, even weight maintenance, with no weight loss, can be viewed as
contributing to individuals’ health. Thus, one should consider other factors such as blood
pressure, lipid levels, blood glucose levels, and especially quality of life and psychological
variables that may affect the individuals’ behavior in response to a weight loss program.

Not surprisingly, given the stage of the research in this area, only three of the six studies
included in this systematic review used a randomized control design, which is often
considered the gold standard for effectiveness research. Future studies should therefore
consider including quality assurance checklists to enable effectiveness claims (Nover and
Jackson, 2013). However, other designs such as single case experimental designs are an
option as well at this stage (Kazdin, 2011) Another limitation of the current studies is the
absence of questionnaires that reliably assess dietary habits and physical activity possibly
due to the lack of availably validated and standardized batteries collecting such measures
(Janney et al., 2014). For instance, self-rated measures of physical activity are not fully
reliable as patients may either forget to report or report wrong measures of frequency,
duration, and/or intensity of physical activity (Soundy et al., 2014). Further, food frequency
questionnaires may provide more accurate estimates of intake distributions but may not be
designed to collect relevant information such as food perceptions and beliefs and social
settings surrounding eating occasions. Thus, different types of assessment methods may be
combined to improve accuracy and facilitate interpretation of the individual’s lifestyle
habits.

In conclusion, considering the patients’ expertise in relation to helpful and unhelpful
strategies, there is a strong need for studies a) developing interventions which are informed
by the patient’s needs and shaped by their priorities; and b) examining the effectiveness of
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such interventions targeting general wellness (e.g. dietary lifestyle, physical activity, and
setting of realistic goals). Health-related psychosocial interventions in BD should move
beyond treatment adherence and adopt a multi-modal harm reduction strategy. Such a shift
would help both patients and health professionals to jointly modify and decrease the
occurrence of unhealthy behaviors. In this sense, a specific multi-modal intervention
promoting a healthy lifestyle and focusing on behavioral changes in terms of physical
activity and dietary habits may result in improved long-term management of BD.
Challenging maladaptive patterns of behavior is a complex process that requires multiple
steps including both effective techniques to induce healthy lifestyle changes, boost the
patients’ readiness for change and awareness of the risks associated with current behaviors
and lifestyle. Such approach is likely to increase the likelihood that individuals with BD
adopt and maintain healthy behaviors, thus reducing the risk of long-term medical
consequences and ultimately improving quality of life and functional outcomes.
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Highlights
e BD is associated with medical comorbidities and long-term disability
» Lifestyle interventions are feasible and efficacious in individuals with BD
» Lifestyle interventions may improve long-term management of BD
«  Psychosocial interventions should adopt a multi-modal harm reduction strategy

» Lifestyle interventions should be informed by the patient’s needs and priorities
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Figure 1. Filtering process used to select the studies investigating lifestyle interventions
(including those targeting nutrition and exercise) in bipolar disorder

PRISMA flowchart (Moher, 2009) showing the filtering process used to select studies
investigating the effects of dietary habits, exercise and wellbeing interventions in BD.
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