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growing number of studies have demonstrated
that rates of obesity, diabetes, dyslipidemia, hy-

drift, subthreshold symptomatology, and unhealthy life-
style behaviors. On the other hand, the onset and/or cu-
mulative effects of bipolar illness could also affect diet
and exercise behavior as well as biological pathways in-
volved in appetite regulation, energy homeostasis, and
metabolism, increasing long-term cardiovascular risk.19,23

Moreover, most treatments used for bipolar disorder have
been associated with varying degrees of weight gain
and abnormalities in glucose and lipid metabolism.22,24

Finally, recent studies suggest that patients with severe
mental disorders, such as bipolar illness, are likely to re-
ceive substandard medical care because of reduced rates
of health monitoring, illness recognition, follow-up, and/
or adherence to medical advice,23,25–28 limiting the benefi-
cial effect of secondary prevention efforts that have been
successful in the general population.

In view of this complexity of very likely additive and
interactional factors that link bipolar disorder with car-
diovascular disease risk, the study of children and ado-
lescents with bipolar disorders provides a unique oppor-
tunity to attempt dissecting some of the driving forces
involved in the accumulation of cardiometabolic risk,
premature cardiovascular morbidity, poor psychiatric out-
comes, and increased mortality from medical and psychi-
atric conditions. This opportunity stems from the fact that
children and adolescents are closer to the onset of the ill-
ness, opening a window for the research of illness-related
effects relatively independent of multiple mood episodes
and illness chronicity; the fact that informants are usual-
ly available, which makes the study of past experiences
(trauma, treatment history, illness course) and of lifestyle
factors more reliable; and the fact that the effects of the
illness or of initiated treatments are less obscured by years
of the effects of prior treatments that are most often un-
recorded and unknown. Given these opportunities to dis-
entangle some of the threads that tie bipolar disorder to
the web of cardiometabolic disorders, it is surprising that
very little information exists about the weight status and
metabolic health of first-episode and drug-naive patients
with bipolar disorders.

The study by Goldstein and colleagues29 published in
this month’s issue of the Journal is the first attempt to
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pertension, smoking, and metabolic syndrome, all serious
cardiovascular disease risk factors, as well as standard-
ized mortality rates, are between 1.5 and 3 times greater in
adults with bipolar disorder compared to the general
population.1–19 Differences and similarities in prevalence
rates between studies and compared to those observed in
patients with schizophrenia are influenced, in part, by pa-
tient demographics, but also by the proportion of patients
who receive conventional mood stabilizers, (medium to
high metabolic risk) antipsychotics, or both.13 At the same
time, studies have also shown that obesity and metabolic
syndrome are associated with greater psychopathology,
comorbidities, suicidality, and relapse and rehospitaliza-
tion rates in adults with bipolar disorder.16–21 However, the
reasons for both the greater prevalence rates and the asso-
ciations between cardiovascular risk and symptomatic as
well as functional outcomes in bipolar disorder are com-
plex and not well understood. Open questions relate to the
underlying mechanisms, the strength and directionality of
cause-and-effect relationships, and the degree to which a
better understanding of these questions could inform in-
terventions that would be able to minimize and/or prevent
the medical and psychiatric burden in bipolar disorder.

As has been discussed for schizophrenia, it is pos-
sible that bipolar disorder and cardiovascular disease/risk
states share genetic links.22 In addition, both conditions
are also affected by shared environmental and behavioral
factors, such as stress and early adversity, socioeconomic
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search for the origins of increased cardiovascular risk
associated with bipolar disorder in childhood and to look
for associated illness variables that could provide leads
for the identification of etiopathologically relevant envi-
ronmental and biological mechanisms. As part of the
Course and Outcome of Bipolar Illness in Youth (COBY)
study, the authors investigated 348 children and adoles-
cents aged 7 to 17 years who met DSM-IV criteria for bi-
polar I or bipolar II disorder or study-operationalized cri-
teria for bipolar disorder not otherwise specified. In this
article, the authors focus on the baseline weight status
of their sample based on self- and parent-reported height
and weight, using age- and sex-adjusted body mass index
thresholds that appropriately account for developmental
differences. The authors report a prevalence rate of obese
or overweight status of 42%, i.e., 16.5% obese and 25.5%
overweight, which is modestly greater compared to rates
in the general pediatric population during a similar time
period in the United States.30 In addition, Goldstein et al.29

found in logistic regression analyses the following sig-
nificant predictors of overweight/obese status: younger
age, nonwhite race, lifetime physical abuse, substance use
disorders, psychiatric hospitalizations, and exposure to
≥ 2 medication classes associated with weight gain.

The authors openly discuss the limitations of this
study, which include the lack of objective height and
weight measures in youth undergoing dynamic body com-
position changes as part of their regular development;
lack of detailed information about prebaseline mood state
and pharmacologic treatment history; lack of knowledge
about premorbid/pretreatment weight status, which was
most likely heterogeneous; absence of information about
cardiovascular family history, metabolic indices, diet, and
exercise; and lack of data about the timing of obesity in
relationship to the associated variables that emerged in
the logistic regression analyses. On the other hand, clear
strengths of this study include the focus on this timely and
underresearched topic; use of developmentally appropri-
ate thresholds to define overweight and obese weight sta-
tus; and the careful diagnostic characterization of this
sample with bipolar spectrum disorder, a set of diagnoses
that have received much recent attention and scrutiny re-
garding the validity of the construct, the way research
groups arrive at the diagnosis, and the increase in pre-
scribed treatments that follow the making of such a
diagnosis.31–34

Within the limitations outlined above, the collected
data by Goldstein and colleagues29 are informative and
hypothesis-generating. Importantly, they can help the de-
sign of much-needed further studies.

In addition to direct and objective measures of height
and weight, future studies should include additional met-
abolic and risk markers for cardiovascular illness, both
cross-sectionally and longitudinally. Moreover, studies
should also attempt to examine the effects of the duration

and type of treatments, duration and type of mood states,
and the relationship to family history of cardiometabolic
risk factors, changes in parental body mass index, and
existing mental or physical illness, as well as of healthy
lifestyle behaviors at baseline and over time. Finally, the
mere documentation of risk and protective factors will not
suffice. Rather, mechanisms for adverse cardiometabolic
outcomes need to be better understood to allow for the
development of targeted interventions that either cause
less cardiometabolic abnormalities or can ameliorate or,
even, reverse and correct cardiometabolic risk factors in
this very vulnerable population that is at the beginning of
developing a sense of physical, psychological, and social
self.

However, to understand the mechanisms and direction-
ality of mediators and moderators of interacting cardio-
vascular and psychiatric illness factors, it is important to
take into consideration the different pathways into over-
weight/obesity that have already occurred when assessing
a patient with bipolar disorder, either in childhood or in
adulthood. As depicted in Figure 1, the patients assessed
by Goldstein et al.29 are very likely quite heterogeneous
in that some of them were premorbidly overweight/obese,
while others developed the abnormal weight status only
after the onset of bipolar illness (i.e., during periods
of depression, mania, and/or euthymia) and yet others
transitioned into overweight/obesity only after receiving
weight-inducing treatments. The weight-inducing effects
of treatments used in bipolar disorder may be observed
more readily in youth,35 either due to a greater biological
sensitivity or due to the fact that earlier treatment effects
are larger as they are unconfounded by prior weight
gain.36,37 The problem of differences in baseline weight
status and in the duration and type of weight-altering
treatments is exemplified by the lack of an association
between illness severity and overweight/obese status in
the study by Goldstein et al.,29 which is in contrast to find-
ings in adults.20–22 One could argue that patients who are
more overweight/obese required more and longer treat-
ment, which should have put them at greater risk for
overweight/obesity.

Moreover, the association of overweight/obesity with
younger age at onset found by Goldstein et al.29 could be
related to both younger age at onset and longer duration
of illness, which could lead to both an earlier onset and
longer duration of psychotropic treatment and be associ-
ated with greater illness severity, all leading to a greater
likelihood of being/becoming overweight/obese. On the
other hand, though, patients who have an earlier onset of
illness are also more likely to have attention-deficit/
hyperactivity disorder and to have received stimulant
treatment, which may have reduced their body weight
prior to bipolar illness and mood stabilizer treatment,38

mitigating against a signal of greater prevalence of
overweight/obese status in patients with greater illness
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severity and/or earlier illness onset. Thus, some patients
may have gained significant amounts of weight that
significantly increase their cardiovascular risk, but they
may still be at normal weight because they had been
underweight or at low normal weight due to premorbid
attention-deficit/hyperactivity disorder (prevalence rate
of 59% in the study by Goldstein et al.29) and/or prior or
ongoing stimulant treatment.

Therefore, in addition to attempting to identify and
follow treatment-naive patients with bipolar disorder, pe-
diatric growth curves should be obtained to investigate
the trajectories of body composition in relationship to
illness and treatment onset. However, the mere assess-
ment of temporality of potential risk factors in relation-
ship to the onset of overweight/obesity will also not suf-
fice, as the strength and directionality of effects may
differ, or even reverse, depending on the developmental
phase or the environment a child or adolescent is in
when exposed to certain mediating factors. The time- and
setting-dependent interaction between biological and en-
vironmental variables is a likely explanation for the dis-

connect between the positive association between sub-
stance use disorders and overweight/obese status found in
youth29 compared to the negative correlation observed in
adults.16 The positive association between increased ca-
loric and substance use in youth points to shared bio-
logical mechanisms of dysregulated/increased consump-
tive behaviors, possibly related to common preexisting
or negatively affected neurotransmitter pathways through
early adverse life events, attempts at self-regulating ego-
dystonic mood states during depression, or results of
ego-syntonic risk-taking behaviors. On the other hand, the
negative association between substance use disorders and
obesity found in adults may be mediated by the strong
correlation between substance abuse and medication non-
adherence,39,40 which may be a mediating factor that is
even more relevant for weight/metabolic status, at least in
subgroups of patients. This example highlights the possi-
bility that changes in environmental control and increase
in independence during late adolescence and adulthood
interact with biological relationships, weakening their ef-
fects. This example also highlights the need for further

Figure 1. Overweight and Obesity in Patients With Bipolar Disorder: Pathways to the Heterogeneity of the Phenotypea

aDashed lines indicate that categorical transitions to healthier weight (and metabolic) status (i.e., obese to overweight, obese or overweight to normal
weight, underweight to normal weight) need to be promoted. Solid black lines indicate that factors involved in the development and sustainment of
abnormal weight (and metabolic) status need to be minimized.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, BPD = bipolar disorder, BPD+ = effect of bipolar illness, BPD+/– = minimal
duration/effect of bipolar illness, Rx+ = relevant/lengthy psychotropic treatment, Rx– = psychotropic treatment–naive.
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investigations of interactions between risk factors and
mechanisms, as well as of phase or developmentally spe-
cific susceptibilities for the development and worsening
of psychopathology and physical health.

In conclusion, the study by Goldstein et al.29 is an im-
portant first step toward framing critical questions that
can be tested by future studies and that are likely to in-
form and, thus, improve the treatment and preventive
efforts regarding both the physical and psychiatric well-
being of patients with bipolar disorders. Future studies
should attempt to take into account the various influences
and confounders discussed above by measuring as many
of these variables as possible. The ultimate question
raised by the results by Goldstein et al.,29 however, is
whether a better understanding of the overlapping and
interacting trajectories to dysregulated mood and body
composition/metabolic status in patients with bipolar dis-
order could help dissect the heterogeneous illness ex-
pressions and treatment responses, leading to the discov-
ery of more targeted and individualized treatments for
subgroups of these patients. Clearly, carefully conducted,
prospective studies in children and adolescents with se-
vere psychiatric disorders are likely to contribute to any
advance that this line of research can offer. Until such
data are available, however, clinicians ought to proac-
tively monitor and promote not only psychiatric but also
physical health in youth and adults with bipolar disorder.
In children and adolescents, developmentally adjusted
measures of body composition and metabolic parameters
need to be used,35,37 as the tracking of the simple body
mass index and of metabolic measures and thresholds
used in adults underestimates the degree of overweight,
obesity, and adverse metabolic status in youth. This un-
derestimation likely diminishes appropriate actions by
clinicians, such as the more aggressive education about
and promotion of healthy lifestyle behaviors and the
timely alteration of treatments that lead to a negative ef-
fect on body weight and metabolic health in a given pa-
tient. In this sense, it is hoped that the article by Goldstein
and colleagues29 will raise the awareness of an important
issue in the management of pediatric mood disorders,
benefiting both research and clinical practice.
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