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PERSPECTIVES

Defining Heterogeneous Cognitive Trajectories in
Bipolar Disorder: A Perspective

Caitlin E. Millett, PhD, and Katherine E. Burdick, PhD

Abstract: Bipolar disorder (BD) is a highly disabling mental illness that affects approximately 1% of the global population.
Cogpnitive capacity is a strong predictor of “everyday” functional outcome in BD and should thus be considered a key
treatment target. Interventions to improve cognition have been largely unsuccessful, likely due to the substantial hetero-
geneity inherent to the illness. It is known that 40%—-60% of people with BD have cognitive impairment, yet impairment is
not “one size fits all”; in fact, the literature supports discrete cognitive subtypes in BD (e.g., intact, globally impaired, and
selectively impaired). Gaining a better understanding of these cognitive subtypes, their longitudinal trajectories, and their
biological underpinnings will be essential for improving patient outcomes. The prevailing hypothesis for the development
of cognitive impairment in BD postulates a stepwise cumulative effect of repeated mood episodes causing wear-and-tear
on the brain. However, a paucity of data supports this idea at the group level. We propose that studying heterogeneity
longitudinally will allow for clearer delineation of the natural history of cognitive trajectories in BD. In sum, parsing
heterogeneity in BD will allow us to identify causal mechanisms and optimize treatment at the level of the individual.
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ipolar disorder (BD) is one of the most heterogeneous

and disabling mental health conditions in the world."

BD is an episodic illness marked by fluctuations in mood
and energy, which manifest as mania or hypomania (high en-
ergy), depression (low energy), or mixed affective states.” Not
surprisingly, people with BD often experience substantial func-
tional impairment in work, family, and social aspects of life.>*
The functional difficulties and protracted course of BD directly
contribute to the high disability associated with this illness.'
Despite the existence of front-line pharmacotherapy options
(e.g., lithium, antipsychotics, anticonvulsants)® and psycho-
therapy, full remission of BD is exceedingly rare.” In fact, it
has been estimated that only 40% of the burden associated
with BD could be averted using existing gold-standard inter-
ventions.” Moreover, although BD is traditionally character-
ized by inter-episode recovery, neither complete symptomatic
nor functional recovery is the norm.>'® Among the most per-
sistent symptoms are cognitive deficits,'' which have a pro-
found impact on clinical and functional outcome.'*!? In fact,
cognition is one of the best predictors we have of “everyday”
functional capacity in BD, as measured by subjective ratings,
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performance-based tasks, and functional milestones.'* Specifi-
cally, trait-like impairment is seen in attention, verbal learning,
and executive function.'>™!® Deficits in cognitive control may
underpin the regulatory failure that leads to mood instability
in BD, acting to drive recurrence.'® Thus, targeting cognitive
impairment may not only improve everyday functioning but
also help to stabilize mood in BD.

Ample evidence suggests that some, but not all, BD patients
show substantial cognitive impairment even during affective
remission; however, our understanding of why some patients
appear to be resilient to cognitive decline and others are vulner-
able to it is not complete. Several clinical factors are thought
to contribute to poor cognitive outcomes in BD.!? Early data
indicated that cognitive dysfunction may be more severe in
BD-I relative to BD-II, purportedly due to the enhanced se-
verity of BD-], including more psychotic symptoms and
full-blown manic episodes.”®*! Our own data suggest that
the pronounced cognitive heterogeneity seen within BD is
not driven by our recognized clinical subtypes (e.g., BD I/II
or psychotic/non-psychotic),?* and a recent meta-analysis
indicated that differences in cognitive dysfunction among
these clinical subtypes were subtle.*! It is likely that other
illness-related features contribute to the cognitive differences
previously ascribed to clinical subtypes, such as illness recur-
rence rates, sleep quality, psychiatric and medical comorbidi-
ties, and history of childhood trauma. Importantly, many of
these risk factors for poor cognitive outcomes are modifiable.
Interventions focused on ameliorating existing cognitive dys-
function alongside efforts to prevent decline from occurring
in the first place will be key to improving the quality of life
of those suffering from BD.
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Cogpnitive Trajectories in Bipolar Disorder

COGNITIVE TRAJECTORIES IN BIPOLAR DISORDER
BD is a dynamic illness, not only marked by frequent changes
in mood state but also characterized by a burden of illness
recurrence that accumulates over time. The hypothesis of
neuroprogression postulates that the longitudinal course in
BD is marked by a decline in cognition and function, and by
an increase in treatment resistance,>> where later phases of ill-
ness are marked by persistent cognitive deficits, in contrast to
earlier phases where cognitive and functional resilience is ev-
ident.”® Further, it is theorized that cognitive decline in BD
has a stepwise course, which is influenced by clinical features
such as the number of prior mood episodes®* and a history of
psychosis,”® which are thought to cause “wear-and-tear” on
the brain. Exacerbation of a mood state is often coupled with
temporary worsening of cognition, with state-dependent cog-
nitive deficits that attenuate to some degree upon affective re-
mission; however, it is the persistent cognitive impairment
that presents during euthymia that contributes most to func-
tional disability in BD. Likewise, structural and functional
brain abnormalities are thought to show a similar pattern of
progressive decline in BD, particularly cortical and limbic
brain regions.*® Imaging studies have consistently shown hip-
pocampal atrophy and ventricular enlargement,?® white mat-
ter microstructural changes,?” and diffuse cortical thinning in
BD?®—abnormalities that are more prominent after multiple
acute episodes?”*® and that correlate with the degree of cog-
nitive impairment.>!

Although these hypothetical models of neuroprogression
suggest that BD has a declining cognitive course, there is a
paucity of longitudinal data to support this suggestion. The
assumptions of cognitive decline are largely based on cross-
sectional data, and the limited results from longitudinal stud-
ies are convincingly mixed. The bulk of the existing data on
cognitive development across the lifespan suggests that, unlike
schizophrenia, where neurodevelopmental abnormalities are
clear, the premorbid cognitive trajectory in BD is marked by
normal or even supernormal cognitive capacity®> and that it
is only after disease onset that cognitive deficits emerge. Yet,
studies that have focused on premorbid intellectual functioning
in individuals who later develop BD have been inconsistent,
with some showing no effect of premorbid 1Q,** whereas
others show that higher IQ is associated with an increased risk
of a subsequent BD diagnosis.** Indeed, one study reports that
both high IQ and low IQ increase the risk for developing BD in
the same cohort of patients,> leading some to hypothesize that
cognitive impairment as a premorbid risk marker for BD may
follow a U-shaped curve, unlike the linear trend seen in schizo-
phrenia.®® Several studies have noted the presence of cognitive
impairment immediately following the onset of the illness,
with similar effect sizes as those reported in later phases®®!®>—
pointing toward a relatively stable cognitive profile over the
course of the illness, as opposed to a declining course. Like-
wise, the few meta-analyses of existing longitudinal data do
not support cognitive decline after onset of BD over either a
one- or five-year period at the group-level;** however, other
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recent data identify a subgroup (up to 48%) that do show
some decline in specific domains over short-term follow-
up.® Several smaller-scale individual studies report cogni-
tive decline in processing speed, white matter microstructure,”
and resting-state connectivity in BD.** One longer-term study
(over nine years) found a decline in executive function in
BD,*" and recent data converge to suggest that BD patients
are at elevated risk for dementia,** with still other studies sug-
gesting that the long-term rate of decline is similar to that seen
in normal aging.***** We believe that these discrepancies are
driven by the substantial heterogeneity seen in BD and that
by directly addressing this heterogeneity using empirical
data—driven approaches, we can better understand the natural
course of cognition in BD.

ADDRESSING COGNITIVE HETEROGENEITY IN
BIPOLAR DISORDER

In 2014, we applied empirical classification approaches to
parse cognitive heterogeneity in a cross-sectional study of af-
fectively stable BD patients.”> We identified three cognitive
subgroups—(1) intact, (2) selectively impaired, and (3) glob-
ally impaired—by using hierarchical cluster analysis of the
seven domains from the MATRICS Consensus Cognitive Bat-
tery. Importantly, the intact subgroup did not differ from
healthy controls on six of the seven domains and were superior
on social cognition. In stark contrast, the globally impaired
subgroup did not differ cognitively from demographically
matched patients with schizophrenia. The selectively impaired
group had moderate deficits of a few cognitive domains and
had a normal premorbid IQ. Premorbid IQ estimates also dif-
fered by subgroup, with only the globally impaired subgroup
showing lower-than-average premorbid IQ, consistent with
some neurodevelopmental anomalies. In a subsequent study,
which included BD patients and their unaffected siblings, we
found that the selectively impaired and globally impaired BD
patients were equally impaired on verbal learning measures
but that only the unaffected siblings of the globally impaired
BD patients evidenced deficits relative to unrelated healthy
controls; by contrast, the siblings of the selectively impaired
BD patients showed no such deficits.*> Taken together, these
studies provide evidence that in a subgroup of BD patients, a
neurodevelopmental basis of cognitive impairment is likely
(e.g., our globally impaired subgroup) and that in another
subgroup of BD patients, cognitive impairment might develop
after the onset of the illness (e.g., our selectively impaired sub-
group). Notably, however, since the clustering analyses have
all been cross-sectional thus far, the true cognitive trajectories
of purported clusters remain to be determined.

At least eight studies, including ours, have applied a similar
methodology for cognitive classification in affectively stable
BD, with remarkably consistent results. Cognitive subgroups
have been identified in each study, indicating either a three-group
or four-group pattern.**=! Relevant clinical differences have also
been identified between cognitive subgroups; the #tact subgroup
has higher premorbid IQ, level of education, and rate of
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Figure 1. Theoretical model of differential cognitive trajectories in bipolar disorder. We devised a theoretical, illustrative model of cognitive trajectories, based
on existing evidence in literature. We propose three theoretical cognitive trajectories, based on cross-sectional data indicating discrete cognitive subtypes in
bipolar disorder: (1) the “resilient” trajectory, which has a normal to supernormal premorbid 1Q (light gray shading) and stable cognition in adulthood, is
cognitively comparable to healthy individuals; (2) the “declining” trajectory is marked by vulnerability to decline post-illness onset due to “wear-and-tear” on
the brain and body from repeated mood episodes and comorbid health factors (i.e., cognitive impairment experienced during mood episodes does not
rebound fully); (3) the “neurodevelopmental” trajectory is marked by lower premorbid IQ (dark gray shading) and severe, global cognitive impairments in
adulthood, which may also evidence some decline after illness onset. Clinical variables that are known to affect cognition are largely unknown within
cross-sectional cognitive clusters, including socioeconomic status, medical and psychiatric comorbidities, exercise and diet regimens, and sleep quality. These
factors should be explored in greater detail longitudinally within the cluster framework to further delineate this theoretical model.

employment.*” The intact subgroup also has lower stress critical in efforts to prevent it from occurring—a goal that
levels,*® better occupational functioning,”>*® and better social ~ can be aided by parsing heterogeneity.

adjustment,*® and in at least one study, this subgroup took

fewer antipsychotic medications than their cognitively im- ~ SUMMARY AND NEXT STEPS

paired counterparts.*® Perhaps unsurprisingly, the intact sub- ~ Neurocognitive deficits are common in BD; they contribute to
group had an overall higher quality of life*® and experienced ~ incomplete recovery; and they warrant attention as a target
fewer depressive episodes** than the selectively impaired sub-  for intervention. If cognitive deficits develop after the onset
group. By contrast, the globally impaired subgroup had  of disease (as in some patients with BD), then there is an
higher levels of childhood trauma,*’ fewer years of educa-  opportunity to slow or even prevent cognitive decline and

tion,*®* lower social and global functioning,’®°! and lower thereby functional disability. Heterogeneity has impeded prog-

premorbid IQ*>*5-*! than the other two subgroups. Of note,  ress in identifying causes of cognitive dysfunction in BD, and
traditionally defined clinical subtypes (BD-I/BD-II; psychotic/ as such, modifiable targets for intervention are unknown. Clas-
non-psychotic) were equally distributed across these cogni-  sification approaches that parse heterogeneity can define the
tively defined subgroups, suggesting that this approach does  extent of illness progression for every individual at the time
not simply recapitulate existing diagnostic/clinical subtypes  of evaluation, with the goal of refining diagnosis, adjusting
but rather represents a novel, neurobiologically informed  prognosis, and choosing the best treatment for that patient.
classification.** It will be important to identify (1) which BD patients are

Despite these intriguing findings, all of these studies were  likely to follow an unstable cognitive course, (2) the bio-
done using cross-sectional data; the neurocognitive trajectories  logical mechanisms underlying cognitive decline in BD, and

of these cognitive subgroups have yet to be delineated. Addi-  (3) modifiable targets for cognitive intervention. In doing
tional longitudinal studies are needed to examine cognitive  so, we can identify subgroups that will benefit most from spe-
change over time within these subgroups. Based on what is cur-  cific interventions. For example, anti-inflammatory agents may
rently known, we propose that some BD patients have a declin-  be most beneficial in patients with objective evidence of elevated
ing cognitive course, whereas others have a more stable, resilient  inflammation; formal cognitive remediation may be suited to
cognitive course, and still others have a “neurodevelopmental”  targeting specific deficits; and other compensatory approaches,
trajectory (similar to that seen in populations with schizophre-  such as “cognitive adaptation training,” may be more relevant

nia) (Figure 1). Identifying clinical and biological markers of risk ~ to grossly impaired individuals. Identification of modifiable be-
versus resilience to cognitive dysfunction and decline will be ~ havioral targets (e.g., sleep, substance use) that predict decline
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will help to focus treatment on the things we can actively change

in an effort to slow or even prevent the development of cognitive
deficits in BD.
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port from Dainippon Sumitomo Pharma and Takeda-Lundbeck.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Ferrari JA, Stockings E, Khoo J-P, et al. The prevalence and burden
of bipolar disorder: findings from the Global Burden of Disease
Study 2013. Bipolar Disord 2016;18:440-50.

. American Psychiatric Association. Diagnostic and Statistical

Manual of Mental Disorders. 5th ed. Arlington, VA: American
Psychiatric Publishing, 2013.

. Rosa RA, Bonnin MC, Vazquez HG, et al. Functional impair-

ment in bipolar Il disorder: is it as disabling as bipolar I? J Affect
Disord 2010;127:71-6.

. Miklowitz DJ, Johnson SL. The psychopathology and treatment

of bipolar disorder. Annu Rev Clin Psychol 2006;2:199-235.

. Sanchez-Moreno J, Martinez-Aran A, Tabares-Seisdedos R,

Torrent C, Vieta E, Ayuso-Mateos JL. Functioning and disability
in bipolar disorder: an extensive review. Psychother Psychosom
2009;78:285-97.

. Yatham LN, Kennedy SH, Parikh SV, et al. Canadian Network for

Mood and Anxiety Treatments (CANMAT) and International Society
for Bipolar Disorders (ISBD) 2018 guidelines for the management of
patients with bipolar disorder. Bipolar Disord 2018;20:97-170.

. Andrews G, Issakidis C, Sanderson K, Corry ], Lapsley H.

Utilising survey data to inform public policy: comparison of
the cost-effectiveness of treatment of ten mental disorders. Br ]
Psychiatry 2004;184:526-33.

. Judd LL, Akiskal SH, Schettler JP, et al. The long-term natural

history of the weekly symptomatic status of bipolar I disorder.
Arch Gen Psychiatry 2002;59:530-7.

. Altshuler LL, Post RM, Black DO, et al. Subsyndromal depres-

sive symptoms are associated with functional impairment in
patients with bipolar disorder: results of a large, multisite study.
J Clin Psychiatry 2006;67:1551-60.

Tohen M, Zarate CA, Hennen J, et al. The McLean-Harvard
first-episode mania study: prediction of recovery and first recur-
rence. Am J Psychiatry 2003;160:2099-107.

Goldberg JF, Burdick KE. Cognitive dysfunction in bipolar dis-
order: a guide for clinicians. Washington, DC: American Psychi-
atric Press, 2008.

Marangell LB, Dennehy EB, Miyahara S, et al. The functional
impact of subsyndromal depressive symptoms in bipolar disor-
der: data from STEP-BD. J Affect Disord 2009;114:58-67.
Martinez-Aran A, Vieta E, Torrent C, et al. Functional outcome
in bipolar disorder: the role of clinical and cognitive factors.
Bipolar Disord 2007;9:103-13.

Depp CA, Mausbach BT, Harmell AL, et al. Meta-analysis of the
association between cognitive abilities and everyday functioning
in bipolar disorder. Bipolar Disord 2012;14:217-26.

Arts B, Jabben N, Krabbendam L, van Os J. Meta-analyses of
cognitive functioning in euthymic bipolar patients and their
first-degree relatives. Psychol Med 2008;38:771-85.

Bora E, Yucel M, Pantelis C. Cognitive endophenotypes of bipolar dis-
order: a meta-analysis of neuropsychological deficits in euthymic pa-
tients and their first-degree relatives. ] Affect Disord 2009;113:1-20.
Robinson L], Thompson JM, Gallagher P, et al. A meta-analysis
of cognitive deficits in euthymic patients with bipolar disorder.
J Affect Disord 2006;93:105-15.

Harvard Review of Psychiatry

Copyright © 2021 President and Fellows of Harvard College

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Torres JI, Boudreau GV, Yatham NL. Neuropsychological func-
tioning in euthymic bipolar disorder: a meta-analysis. Acta
Psychiatr Scand Suppl 2006;434:17-26.

Salagre E, Dodd S, Aedo A, et al. Toward precision psychiatry in
bipolar disorder: staging 2.0. Front Psychiatry 2018;9:641.
Bourne C, Aydemir O, Balanzd-Martinez V, et al. Neuropsycho-
logical testing of cognitive impairment in euthymic bipolar dis-
order: an individual patient data meta-analysis. Acta Psychiatr
Scand 2013;128:149-62.

Bora E. Neurocognitive features in clinical subgroups of bipolar
disorder: a meta-analysis. J Affect Disord 2018;229:125-34.
Burdick KE, Russo M, Frangou S, et al. Empirical evidence for
discrete neurocognitive subgroups in bipolar disorder: clinical
implications. Psychol Med 2014;44:3083-96.

Kapczinski F, Magalhdes PVS, Balanzd-Martinez V, et al. Stag-
ing systems in bipolar disorder: an International Society for
Bipolar Disorders Task Force Report. Acta Psychiatr Scand
2014;130:354-63.

Robinson L], Ferrier IN. Evolution of cognitive impairment in
bipolar disorder: a systematic review of cross-sectional evidence.
Bipolar Disord 2006;8:103-16.

Bora E, Ozerdem A. Meta-analysis of longitudinal studies of
cognition in bipolar disorder: comparison with healthy controls
and schizophrenia. Psychol Med 2017;47:2753-66.

Hibar DP, Westlye LT, Doan NT, et al. Cortical abnormalities in
bipolar disorder: an MRI analysis of 6503 individuals from the
ENIGMA Bipolar Disorder Working Group. Nat Publ Gr 2017;
23:932-42.

Koshiyama D, Fukunaga M, Okada N, et al. White matter mi-
crostructural alterations across four major psychiatric disorders:
mega-analysis study in 2937 individuals. Mol Psychiatry 2020;
25:883-95.

Hanford LC, Nazarov A, Hall GB, Sassi RB. Cortical thickness
in bipolar disorder: a systematic review. Bipolar Disord 2016;
18:4-18.

Lagopoulos J, Hermens DF, Hatton SN, et al. Microstructural
white matter changes are correlated with the stage of psychiatric
illness. Transl Psychiatry 2013;3:e248.

Kozicky JM, McGirr A, Bond D], et al. Neuroprogression and
episode recurrence in bipolar I disorder: a study of gray matter
volume changes in first-episode mania and association with clin-
ical outcome. Bipolar Disord 2016;18:511-9.

Mathew I, Gardin TM, Tandon N, et al. Medial temporal lobe
structures and hippocampal subfields in psychotic disorders.
JAMA Psychiatry 2014;71:769-77.

Lewandowski KE, Cohen BM, Ongur D. Evolution of neuro-
psychological dysfunction during the course of schizophrenia
and bipolar disorder. Psychol Med 2011;41:225-41.

Zammit S, Allebeck P, David AS, et al. A longitudinal study of
premorbid IQ score and risk of developing schizophrenia, bipo-
lar disorder, severe depression, and other nonaffective psycho-
ses. Arch Gen Psychiatry 2004;61:354-60.

Smith DJ, Anderson J, Zammit S, Meyer TD, Pell JP, Mackay D.
Childhood IQ and risk of bipolar disorder in adulthood: pro-
spective birth cohort study. BJPsych Open 2015;1:74-80.
Tiihonen J, Haukka J, Henriksson M, et al. Premorbid intellec-
tual functioning in bipolar disorder and schizophrenia: results
from a cohort study of male conscripts. Am J Psychiatry 2005;
162:1904-10.

Parellada M, Gomez-Vallejo S, Burdeus M, Arango C. Develop-
mental differences between schizophrenia and bipolar disorder.
Schizophr Bull 2017;43:1176-89.

Bora E, Pantelis C. Meta-analysis of cognitive impairment in
first-episode bipolar disorder: comparison with first-episode
schizophrenia and healthy controls. Schizophr Bull 2015;41:
1095-104.

301

www.harvardreviewofpsychiatry.org

. Unauthorized reproduction of this article is prohibited.



SMIAGZIUMIPX ZOBBAROATDAEIDYIHSALLIAIPOOASIEAHION/AD AUMYTXOM

AQUOIV\IXVOH|SqﬁZHLH[‘>1+€17NJOI'[LUHOHZ'[/\Q>{ Hdasinayg /(q \eanOfdJL|/LL103'/\l\/\/\|'S|EU.lI’10[//Zd1]L| wioJ} paspeojumod

€202/60/TT uo

C. E. Millett and K. E. Burdick

38.

39.

40.

41.

42.

43.

44.

302

Hinrichs KH, Easter RE, Angers K, et al. Influence of cognitive
reserve on neuropsychological functioning in bipolar disorder: find-
ings from a S-year longitudinal study. Bipolar Disord 2017;19:50-9.
Dev SI, Nguyen TT, McKenna BS, et al. Steeper slope of age-related
changes in white matter microstructure and processing speed in bi-
polar disorder. Am J Geriatr Psychiatry 2017;25:744-52.
Sheffield JM, Rogers BP, Blackford JU, Heckers S, Woodward ND.
Accelerated aging of functional brain networks supporting cognitive
function in psychotic disorders. Biol Psychiatry 2019;86:240-8.
Torrent C, Martinez-Aran A, del Mar Bonnin C, et al. Long-
term outcome of cognitive impairment in bipolar disorder. J Clin
Psychiatry 2012;73:e899-905.

Velosa ], Delgado A, Finger E, Berk M, Kapczinski F, de Azevedo
Cardoso T. Risk of dementia in bipolar disorder and the interplay
of lithium: a systematic review and meta-analyses. Acta Psychiatr
Scand 2020;141:510-21.

Ryan KA, Assari S, Pester BD, et al. Similar trajectory of executive
functioning performance over 5 years among individuals with bipo-
lar disorder and unaffected controls using latent growth modeling.
J Affect Disord 2016;199:87-94.

Schouws SN, Comijs HC, Dols A, Beekman AT, Stek ML. Five-
year follow-up of cognitive impairment in older adults with bi-
polar disorder. Bipolar Disord 2016;18:148-54.

www.harvardreviewofpsychiatry.org

45.

46.

47.

48.

49.

50.

S1.

Russo M, Van Rheenen TE, Shanahan M, et al. Neurocognitive
subtypes in patients with bipolar disorder and their unaffected
siblings. Psychol Med 2017;47:2892-905.

Bora E, Hidiroglu C, Ozerdem A, et al. Executive dysfunction
and cognitive subgroups in a large sample of euthymic patients
with bipolar disorder. Eur Neuropsychopharmacol 2016;26:
1338-47.

Van Rheenen TE, Lewandowski KE, Tan EJ, et al. Characteriz-
ing cognitive heterogeneity on the schizophrenia-bipolar disor-
der spectrum. Psychol Med 2017;47:1848—-64.

Jensen JH, Knorr U, Vinberg M, Kessing LV, Miskowiak KW.
Discrete neurocognitive subgroups in fully or partially remitted
bipolar disorder: associations with functional abilities. J Affect
Disord 2016;205:378-86.

Jiménez E, Solé B, Arias B, et al. Impact of childhood trauma
on cognitive profile in bipolar disorder. Bipolar Disord 2017;
19:363-74.

Roux P, Raust A, Cannavo AS, et al. Cognitive profiles in euthymic
patients with bipolar disorders: results from the FACE-BD cohort.
Bipolar Disord 2017;19:146-53.

Solé B, Jiménez E, Torrent C, et al. Cognitive variability in bipo-
lar 1T disorder: who is cognitively impaired and who is pre-
served. Bipolar Disord 2016;18:288-99.

Volume 29 ¢ Number 4 o July/August 2021

Copyright © 2021 President and Fellows of Harvard College. Unauthorized reproduction of this article is prohibited.



