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Objective: Patients with bipolar disorder
are at increased risk of weight gain, which
in turn increases the risk for somatic disease
and nonadherence to maintenance therapy.
Therefore, interventions addressing weight
gain are expedient for the management of this
disorder. We set out to evaluate the effects of a
lifestyle intervention on body mass index (BMI)
and cardiovascular and metabolic parameters
in patients with bipolar disorder undergoing
mood-stabilizing pharmacologic treatment.
Method: Fifty outpatients with bipolar
disorder undergoing mood-stabilizing treatment
participated in a randomized controlled trial
(waiting control group: n =24 and multimodal
lifestyle intervention group: n=26). Groups
consisted of 2 cohorts (cohort 1: March
2005-February 2006; cohort 2: September
2005-August 2006). The intervention lasted 5
months and consisted of 11 group sessions and
weekly fitness training. BMI and body weight as
well as cardiovascular and metabolic parameters
were determined at 3 assessment points: at
pretreatment baseline, at 5 months (end of
treatment), and at 11 months (6-month follow-up).
Results: Intention-to-treat analyses showed
that the intervention significantly reduced BMI
over time (P=.03), with significant and stable
mean differences in BMI change between groups
of 0.7 kg/m? (95% CI, 0.2-1.3) at 5 months and
0.8 kg/m? (95% CI, 0.1-1.6) at 11 months’ follow-
up assessment. The lifestyle intervention had no
significant effect on cardiovascular and metabolic
parameters (all nonsignificant). The BMI reduction
was only seen in female patients (P=.003).
Conclusions: BMI in patients with
bipolar disorder can be reduced with a
long-lasting effect by a multimodal lifestyle
intervention. However, this effect was only
seen in female participants, indicating the
need for gender-specific interventions.
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B ipolar disorders are associated with a substantial
risk of weight gain and the development of
overweight and obesity, with up to 74% of bipolar patients
being overweight or obese.!? Weight gain in patients
with bipolar disorder is a multifactorial process with
interacting biologic, psychological, sociodemographic,
and behavior factors.® Nevertheless, weight gain in
bipolar disorder is most likely a secondary phenomenon
since the premorbid weight of patients with bipolar
disorder is within normal range.* In particular, mood-
stabilizing medication increases body weight, with
differential effects of the respective psychotropic agent.?

There are several substantial consequences of
weight gain. Next to the experience of considerable
discrimination and a reduction in self-esteem, which
can lead to further social withdrawal, weight gain
affects compliance, which is of utmost importance for
maintenance treatment.®” Also, weight gain increases the
risk of somatic diseases (eg, metabolic syndrome, diabetes
mellitus, or coronary heart disease) and mortality.®

Several pharmacologic and nonpharmacologic
approaches to prevent and treat weight gain have been
applied. The first approach comprises the initial choice
of substance or a change in treatment strategy.” However,
adjustment of dose appears to have only little effect,'”
and substances for weight reduction, for example,
sibutramine and topiramate, effectively reduce weight
but are associated with high discontinuation rates'! and
need to be evaluated with respect to long-term effects
in combination with mood-stabilizing medication.'?

The practicability and efficacy of nonpharmacologic
programs, including nutritional counseling,
encouragement of physical activity, and modification of
behavior, in psychotropic drug-induced weight gain are
supported by randomized controlled studies in patients
with psychotic disorder." These effects encompass
preventing weight gain after the initiation of antipsychotic
medication'*1” and reducing weight in the context
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CLINICAL PoINTS

¢ In patients with bipolar disorder, prevention and treatment of weight gain are essential,
since weight gain is a serious adverse reaction to various mood-stabilizing drugs with

the risk of metabolic syndrome.

¢ A lifestyle intervention including motivational support, nutrition counseling, and
regular physical activity is feasible and efficacious in reducing body mass index (BMI).

¢ Since the BMI-reducing effect has been found in women only, a gender-specific approach

may be meaningful.

of long-term medication'®-?! and after switching to a

substance known to have a lower risk of weight gain.??
Since the majority of the relevant studies have been

performed in patients with psychotic disorders,'*??

ie, predominantly schizophrenia patients, there

is a lack of empirical support for the efficacy and

practicability of similar approaches in patients

with bipolar disorders.?#? Therefore, we set out

to evaluate the effects of a multimodal lifestyle

intervention on weight, body mass index (BMI),

and cardiovascular and metabolic parameters in

outpatients with bipolar disorder undergoing treatment

with mood-stabilizing medication by employing

a randomized controlled trial with consecutive

assessment of outcome variables over 11 months.

METHOD

Study Design

We conducted a randomized controlled trial over 11
months comparing the effects of a multimodal lifestyle
intervention versus standard care. Groups consisted of
2 cohorts (cohort 1: March 2005-February 2006; cohort
2: September 2005-August 2006). Outcome variables
were assessed at baseline (preintervention) as well as at 5
(end of intervention) and 11 months (follow-up). Ethics
committee approval was obtained, and each participant
gave written informed consent. This trial was registered
in clinicaltrials.gov (Identifier: NCT00980863).

Participants

Recruitment began in January and ended in September
2005. Participants were recruited among outpatients of
a psychiatric hospital (Sanatorium Kilchberg, Ziirich,
Switzerland) and associated psychiatrists as well as
through study advertisement in local newspapers.

All interested subjects were informed about the
study and screened for eligibility in a telephone
interview. Eligibility in the telephone interview was
defined as stating to have received a diagnosis of
bipolar disorder, being in the range of 18-70 years of
age, and receiving psychopharmacologic treatment
for at least 3 months. Eligible subjects were then
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invited to a clinical and laboratory examination, which
encompassed examination to ensure eligibility and
precondition for physical exercise, since the latter
was a major component of the intervention. Clinical
diagnosis of bipolar disorder was confirmed with the
Mini International Neuropsychiatric Interview.?
Adults between 18 and 70 years of age were
considered for inclusion if they (1) fulfilled the
diagnostic criteria for bipolar disorder according
to the DSM-IV-TR?’; (2) were on treatment with
medication for at least 3 months with 1 of the following
substances: lithium, valproic acid, carbamazepine,
oxcarbazepine, olanzapine, quetiapine, risperidone, or
amisulpride (all have weight-increasing properties);
and (3) were not underweight (BMI> 20 kg/m?).
Exclusion criteria were pregnancy; breast feeding;
a diagnosis of anorexia nervosa or bulimia nervosa,
diabetes type I or II, or another serious physical
disease; and use of substances that reduce weight (eg,
topiramate). Eligible subjects with comorbidity of
acute psychosis, drug addiction, personality disorder,
suicidal tendencies, or a current severe manic or
depressive episode (even if inpatient treatment was
necessary) were excluded only if attending the program
were not possible due to the respective disorder.

Lifestyle Intervention

The program “Quality of Life for Persons With
Bipolar Disorder” consists of 3 modules, with a total
duration of 5 months (Table 1). The program was mainly
administered outside the psychiatric setting (eg, gym)
to alleviate the transfer into real life of the participants.
All modules were free of charge for the patients.

Outcome Variables, Data Collection, and Measurement
At all assessment points, BMI and body weight were
assessed and blood samples were obtained. Metabolic
syndrome was defined by the National Cholesterol
Education Program Adult Treatment Panel IIT (NCEP-
ATP 1III) criteria®® (3 of the 5 following criteria have to be
fulfilled): waist circumference: men > 102 cm, women > 88
cm; triglycerides: > 150 mg/dL; high-density lipoprotein
cholesterol: men <40 mg/dL, women < 50 mg/dL; blood
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Table 1. Description of the Quality of Life for Persons With Bipolar Disorder Program

Lifestyle Nutrition Physical Activity
Goal Control weight and relapse prevention Balanced nutrition Encouragement to engage in regular
physical activity

Place Psychiatric clinic Cooking classes at cooking school, nutritional Public gym

advice at psychiatric clinic
Trainer Psychotherapist and psychiatrist Nutrition counselor and psychotherapist/ Fitness trainer

psychiatrist
Sessions 7 4 Weekly instructions and ad lib

Topics and  Explanatory model of bipolar disorders,
methods motivational strategies, goal attainment
scaling (concerning nutrition, physical
activity, and quality of life), management
of prodromal symptoms, stress
management

individual training

Information about healthy nutrition (nutritional — Individual training, different techniques
pyramid, hidden fats, and calories), healthy
cooking (antidiet principle), planning of
dishes and food shopping, nonalcoholic
drinks, management of difficult situations

of physical activity

pressure >130/85 mm Hg; and glycemic index (since

for practical reasons the fasting glucose concentration
could not be determined in this study, we used HbA as
a substitute estimation of glycemic status, with a cutoff
score of 5.7%).% Even if the blood pressure was in a
normal range at the moment of measurement, patients
were regarded to be hypertensive if they were taking
long-term antihypertensive medication. To exclude acute
infections and diseases of the thyroid gland, C-reactive
protein levels of thyroid-stimulating hormone were
assessed at baseline. Also, electrocardiograms were
performed to screen for cardiovascular problems.

Statistical Analysis

We planned to recruit 60 patients with a diagnosis of
bipolar affective disorder to provide 90% power (a=.05)
to detect a medium to large multivariate effect size of
f2=0.25. The actual sample size (N =50) provided 87%
power to detect this effect. We used SPSS 16 statistical
software (SPSS Inc, Chicago, Illinois) for Apple OS
X for all statistical analyses. Analyses of variance or
Pearson X’ tests were used to examine demographic and
clinical variables at baseline. Multivariate time-by-group
analysis of variance was used to investigate differences
between groups in terms of treatment effects over time.
To capture relative effects of the intervention, mean
differences in change scores from baseline were calculated
and analyzed by univariate analysis of variance. Mean
differences in change scores were only considered in case
of significant time-by-group interaction effects. Linear
regression analysis was used to determine the influence
of selected parameters on the primary outcome. Results
were considered statistically significant if the P value was
less than .05. All analyses were performed according to
the principle of intention to treat with last observations
carried forward when follow-up data were missing.

Two sets of intention-to-treat analyses were run. First,
an analysis of data in all randomly assigned participants
(N'=50; treatment group: n =26, control group:
n=24). Second, an on-treatment analysis of subjects
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in the intervention group participating in the lifestyle
intervention and controls (n=42; treatment group: n=20,
control group: n=22). “Not on treatment” was defined

as at least 2 modules with more than two-thirds of all
possible sessions in the respective module missed.

RESULTS

In total, 323 persons were interested in participation
and 322 were screened with semistructured telephone
interviews (Figure 1). Sixty people were invited for
a clinical and laboratory examination; 10 of those
did not fulfill the inclusion criteria and were thus
excluded. After having provided written consent, the
remaining 50 participants were randomly assigned
to the 2 groups. Two participants did not attend the
end-of-intervention assessment (intervention group:
n=1, control group: n=1), and 1 participant (control
group) did not attend the 6-month follow-up. In the
intervention group, 5 participants attended fewer
than one-third of all possible fixed dates in at least 2
modules and were thus regarded as not on treatment.

Characteristics of the Sample

The mean age of participants in the randomly assigned
sample was 48 years, with a range from 20 to 65 years. All
participants had a diagnosis of bipolar disorder; 35 (70%)
were bipolar I (intervention group: n =20, control group:
n=15), and 15 (30%) fulfilled the criteria of a bipolar II
disorder (intervention group: n=6, control group: n=9).

All participants were prescribed at least 1 psychotropic
drug, and all participants (100%) received weight-
increasing drugs. Of the sample, 74% (n=38) took
a combination of mood stabilizers, antidepressants,
and/or antipsychotics. On average, the duration of
psychopharmacologic medication was 5.5 years (ranging
from 6 months to 18 years). During the course of the
study, 2 patients changed from a weight-increasing
medication to a weight-neutral medication (intervention
group: n=1, control group: n=1). The majority of the
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Figure 1. Flowchart for the Multimodal Lifestyle Intervention Trial

Outpatients recruited (N = 323)

From Sanatorium Kilchberg (n = 194)
From associated psychiatrists (n = 2)

Through announcements in newspapers (n = 127)

Telephone screening (n = 322)
Unable to contact (n=1)

Not recruited (n = 262)

No confirmed diagnosis of bipolar affective
disorder (n = 84)
Not taking psychopharmacologic medication
or not taking medication long enough (n = 64)
Very severe symptoms at baseline (n = 4)
Not giving consent with participation (n = 18)
Age under 18 or over 70 years (n = 21)
Patient could not come to evening sessions (n = 22)
Not fluent in German (n = 2)
Other reasons (n = 48), including “living too
far away” (n = 35)

Clinical and laboratory assessment (n = 60)

Not recruited (n = 10)

Diagnosis of unipolar affective disorder (n = 4),
schizoaffective disorder (n = 2), and current
severe manic episode (n = 1)

Body mass index < 20 kg/m? (n = 2)

Cardiovascular disease (n = 1)

| Consented to participate and randomly assigned (n = 50) |

| Allocated lifestyle intervention (n = 26) | | Allocated waiting-list control group (n = 24) |

Dropped out (n=1)

Did not attend 5-mo assessment (n = 1)
Did not participate (n = 5)

Did not meet participation criteria (n = 5)

Dropped out (n = 2)

Did not attend 5-mo assessment (n = 1)
Did not attend 11-mo assessment (n = 1)

participants (n=26, 52%) were overweight (25-29.9
kg/m?), 15 participants (30%) were obese (30-39.9 kg/
m?), and 9 participants (18%) had a weight within

the normal range (20-24.9 kg/m?). Thirty-two
patients (64%) fulfilled NCEP-ATP III criteria for
metabolic syndrome. Table 2 shows characteristics

of the patients at the baseline measurement point.

Effects of Intervention

The participation rate in the intervention group,
defined as not more than one module with fewer than
one-third of all possible sessions in the respective module
visited, was 77% (lifestyle: n=21, 80.8%; nutrition: n=20,
76.9%; and physical activity: n=19, 73.1%). Individual
overall participation rates were unrelated to any change
in reported outcome variables (data not shown) but were
significantly associated with age (r=0.43, P=.03); thus,
increasing age was associated with increased participation.

Table 3 shows the effects of the intervention on
clinical and metabolic parameters. The intervention had
a significant effect on the primary outcome of the study

(P=.03), with a mean decrease of 0.3 kg/m?* (95% CI,
—0.7 to 0.06) over time in the treatment group, whereas
the control group showed an increase of 0.5 kg/m? (95%
CI, 0.01 to 0.8). Mean differences in change scores also
differed significantly between groups, with a significant
difference in BMI scores between groups of 0.7 and 0.8
kg/m? at 5 and 11 months, respectively (Table 3). A similar
trend was observed in body weight; however, this measure
failed to reach statistical significance. With regard to
cardiovascular and metabolic parameters, no significant
interaction effects were observable. The total number
of participants who fulfilled NCEP-ATP III criteria of
metabolic syndrome did not differ between groups at any
time (not significant, baseline assessment and 5 months
and 11 months postassessment: intervention group:
n=17 [65%],n=16 [62%], and n=14 [54%]; control
group: n=15 [62%], n=15 [62%], and n=16 [67%]).
Exclusion of all subjects defined as not on treatment
did not alter these results (data not shown).
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Figure 2. Effects of the Intervention on Body Mass Index
Levels®b

Total Sample
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26
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23 O Intervention group
224 B Control group

214
20

Body Mass Index (kg/m?)

Baseline 5 Months 11 Months

*Body mass index levels (mean/SD) over time between intervention
(open squares) and control (black squares) groups in the total sample
(N =50, intervention group: n =26, control group: n=24) and in
women (intervention group: n=13, control group: n=10) and men
(intervention group: n= 13, control group: n=14).

The intervention led to a reduction between baseline to 11-month
follow-up assessment of 0.3 kg/m? in the intervention group, whereas
the control group experienced an increase of 0.4 kg/m* (intervention
by time effect, P=.03; reanalysis for gender: women, P=.003 and men,
P=.74).

Predictors of Effects of Intervention

Stepwise linear regression analysis (included
predictors: treatment, baseline demographic data,
baseline BMI, medication, and metabolic parameters;
criterion: overall change in BMI from baseline to
11-month assessment) indicated that gender and
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treatment were the only significant predictors of BMI
change (adjusted R*=0.18, P=.003; included predictors:
treatment, p=.36, P=.009 and gender, p=.27, P=.04).
Reanalysis of the effects of the randomized treatment
for gender separately showed that the effects on BMI
were observable in women but not in men (P=.003
and P=.74, respectively, Figure 2). Also, mean BMI
differences from baseline differed significantly between
groups in women (baseline to 5 months: 1.2 [0.6-1.9],
P=.001; baseline to 11 months: 1.2 [0.04-2.3], P=.04)
but not in men (baseline to 5 months: 0.3 [-0.5-1.1],
P=.54; baseline to 11 months: 0.4 [-0.6-1.4], P=.43).

DISCUSSION

The purpose of this study was to evaluate the effects of
a multimodal lifestyle intervention on BMI, body weight,
and associated physiologic parameters in patients with
bipolar disorders. The results show that the intervention
led to a significant and lasting albeit moderate
reduction of BMI of 0.7-0.8 kg/m?, approximating 2 kg.
However, this effect was observable only in women.

To explain this moderate size of the effect of our
intervention, characteristics of our study need to be
taken into account. First, and in contrast to other
studies, with the exception of weight-neutral lamotrigine
as monotherapy, we did not have any restrictions
regarding the substance that had been given as a
mood stabilizer.'82*?2 Second, existing obesity or a
prior distinct weight gain due to a weight-enhancing
medication was not a criterion of inclusion. Therefore,
the mean BMI at baseline of 28.4 kg/m? in our study
is lower than results reported in other studies (eg,
30.3-31.1,>'® 32.4,2%0 30.4,>% 33>3!). Also, the exclusion
of patients with diabetes mellitus might have led to the
exclusion of patients with high BMI scores. However,
it needs to be noted that BMI and weight were not
predictors of treatment outcome in our study.

In the following section, the observed effects will be
discussed regarding their clinical significance. In our
sample, the relative reduction (ie, mean differences in
change scores from baseline) in the intervention group
was approximately 2 kg (ie, less then 2.5%). Fontaine et
al*? estimated the increase of death in patients with a
drug-induced weight gain of only 2.5 kg in 10 years to
be 257 per 100,000. Generally, the risk of mortality and
morbidity is assumed to decrease significantly with a long-
lasting weight reduction of 5%-10%.>* In order to achieve
a comparable weight reduction, our intervention probably
does not have the required intensity and duration.
Successful programs of weight reduction often include
nutrition counseling of higher frequency and a low-calorie
diet.** Little long-term effects on weight gain were shown
in a recently published study on psychotic disorders.*
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The intervention had no significant effect on
cardiovascular and metabolic parameters. Since
other interventions of similar duration have led to
minor changes in these parameters as well,'® it seems
plausible that observable and clinically relevant
changes in physiologic parameters require a more
distinct or enduring change of lifestyle, above all
including a change of habits of physical activity."
In the present study, the effect of a positive change
of BMI was seen only in female participants. It may be
speculated that this difference is due to social desirability
or women showing a higher drive for thinness compared
to men.*® In a randomized controlled trial of weight gain
in the context of intake of olanzapine by Littrell et al,!”
male subjects gained weight more quickly than female
subjects. Yet, in another study, although not randomized
and controlled, only male participants showed a reduction
in weight.*” There is clearly a need for further studies on
gender-specific effects of weight-reducing interventions.
The following limitations of our trial need to be
considered, all related to the naturalistic design of our
study. First, our choice of inclusion and exclusion criteria
did not allow us to restrict our sample to overweight
or obese subjects. Although baseline BMI was not
associated with treatment effects on BMI, we cannot
rule out that restricting the inclusion on overweight
or obese patients might lead to different, presumably
larger, effects. Second, due to the multimodality of our
intervention, it is not possible to identify to what extent
the single modules contribute to the observed effect.
Additionally, pharmacologic treatment encompassed
a multitude of different drug classes and substances,
and the majority of our participants were taking
more than 1 substance, averting the identification of
possible specific drug-by-intervention interactions.
Psychopharmacologic substances differ in their
impact on weight,® and it is possible that the type of
pharmacologic agent has an influence on the effects of
nonpharmacologic treatments to reduce weight. Finally,
the majority of study participants were on long-term
psychopharmacologic treatment of more than 5 years
on average. It is possible that this factor could have
confined the effects of the lifestyle intervention on
weight. The impact of treatment duration on weight and
weight reduction should be examined in future studies.
The study has the following strengths. First, the trial
specifically addressed outpatients with a specific diagnosis
on long-term mood-stabilizing treatment in the context
of standard psychiatric care without restrictions of the
medication or usual treatment conditions. Second, our
randomized controlled trial included a longitudinal
assessment of effects, encompassing an assessment of
outcome variables 11 months after baseline assessment (ie,
6 months after postassessment). Finally, our intervention
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based on a manual was highly acceptable to patients as

shown by a high participation rate (dropouts: n=5, 19%).
Our results indicate that multimodal lifestyle

interventions are a possible approach to address

the important issue of weight and weight gain in

patients with bipolar disorders taking medication.?

Drug names: carbamazepine (Carbatrol, Equetrol, and others),
lamotrigine (Lamictal and others), lithium (Lithobid and others),
olanzapine (Zyprexa), oxcarbazepine (Trileptal and others), quetiapine
(Seroquel), risperidone (Risperdal and others), sibutramine (Meridia),
topiramate (Topamax and others), valproic acid (Depakene, Stavzor, and
others).
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