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Abstract
Objectives: Although there is a common clinical assumption that bipolar disorder with psychotic
featuregeflects'greater severithan bipolar disorder without psychogise existing empirical
literature is mixedThis study investigated the phenomenology of psyclassigell as
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demographic, clinical, functional, and neuropsycholodgeaiuresn a large, crossectional
sample of participants with bipolar disorder divided by history of psychosis.

Methods: In a largesingle study, 168ffective-only bipolardisorder (BPA) participants and 213
bipolar disorder witra history ofpsychosis BP-P) participantscompleted a comprehensive
clinical diagnestic intervievand neuropsychological testinfrtests, chisquare tests, and Bayes
factorswere used to investigate group differencekack thereaf

Results:"The"prevalence of psychosis in this sample (53%) was similar to publishedreport
Nearly halfof' BP-P participant&xperiencedjrandiose delusions, anglativelyfew endorsed
‘first-rank’ hallucinaions of running commentary 6wo or more voices conversing. There were
no demographic or neuropsychological differences between groups pAaRicipants
experienced greater chronicity of affective symptoms and a greater degree of rapid cycling than
BP-P patrticipants; there were no other clinical differences between groups.

Conclusions. Overall, these resultontradictthe conventional notion that bipolar disorder with
psychdic features represents a more sevimess than bipolar disorder without history of
psychosisgiiespresence of psychosis does not appear to be associated with poorer
clinical/funetional outcome or suggest a greater degree of neuropsycholoypeaiment;
inversely;ithe absence of psychos@sassociated with affective chronicity and rapid cycling.

Nosologicaland treatment implicatioasediscussed
Key words: neuropsychological functioning, serious mental iliness, affective disorde

Psychesis, generally defined as the occurrefidallucinations or delusions, is a
common feature across numerous psychiatric disatdeka exemplar psychotic illness is
schizophregniawhich is often associated with chromisychosis symptoms and poor
psychosecial'outcome. Psychasislsoan especially prevalent phenotype in bipolar disorder
(BP), with'greater than half of all individuals diagnosed vidthexperiencing psychotic mood
episodes in their lifetim& Consequently hiere is a ammon clinical assumption that Bfth
psychosigepresents a more ‘seveferm of iliness thamBP without psychosisand may
resemblesthe clinical and functional deterioration commonly seen in prigagohotic disorders.
This notion is supported by the Diagnostic and Statistical Manual of MentatlBisp® where
the presence of psychosis automatically changes an otherwise hypomanic episodaito a

episode (and a corresponding Bipdl&isorderdiagnosis). Overlapping genetic findings
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between BP and schizophrenia have also contributed to this assufifgtiongh low odds
ratiosreportedimit the conclusiveness of these resulise emjrical literature in this arees
mixed. Relatively few stlies have examined demographic, clinical, aedropsychological
differences amang individuals diagnosed with affective-&myBP-A) and psychoti@P (BP-

P), with few.eonclusive findingg.he questiorof whether the presence of psychosi8P truly
represents,a more ‘severeibtype oillness as is currently assumgidas important nosological
and treatmentiimplications. This study investigated the phenomenology of psychotesastur
well asclinical;functional, and neuropsychologidiifferences between BR and BPP

participantsn a large crossectional sample.

Regarding demographitunctional, and clinical differences2810 metaanalysis
revealedhat _compared with B, BP-P participants had more inpatient hospitalizations,
younger age of onsednd fewer years of educatidhpugh there were no significant differences
for age, gender; or duration of illnesA. later study with 199 BP participants found that BP-
participantshad shorter duration of ilinefesyer episodesfelevated mood, fewer current
depressive symptoms, and lower current functioning scores th@ngRticipants ™ Other
studies have failed to find any differences betweerABind BRP participantsFor example,
Keck and colleaguéSenrolled 352 participants withpgmlar | disorder— the largest published
study beforesthis present study ardexplored a range of variables including age, gender,
ethnicity, education, psychosocial support, income, vocational status, illneastehatts like
presence of'mixed episodes or rapid cycling, age of treatment initiation, histongidés
attempts, @and presence of comorbid disorders, and found no signdfiifaregnces between BP
P and BP-A groups. They did find that BPparticipants were less likely to have a faegree
relative diagnosed witBP.'*

As ferneuropsychological functioningeveral studies have examined
neuropsychologicglerformance between BR and BRP participantsA 2010metaanalysis
consolidated this literatureomprising 11 published studies including over 700 participants, and
reportinga small but significant difference betweRR-P individualsandBP-A individuals in
global cognitiofy (d=0.22) BP-P individuals also performed more poorly in four out of six
neuropsychological domains, including planning/reasoning (d=0.31), working memory (d=0.28),
verbal memory (d=0.39), and processing speed (0.20); there were no differences anaitenti

visual memory. However, a more recestudy reported thaBP-P participantperformed more
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poorly than BPA on a measure of semantic fluency, though history of psychosis was not
associated with poorer performance on measures of verbal learning and memoryg worki
memory, processing speed, response inhibition, or phonetic fli®Adglitional recent
findings have supported a lack of neuropsychological differences between those with and
without a histery of psychosis among firstreatment bipolar | disorder individuals ** as well
as euthymic outpatients with a range of bipolar disorder diagnose's

Given'the conflicting findings anelatively small effectin the published literature to
date, furtherexamination of the presence of psychosis among people diagno$fel avith
whether it is associated with greater clinjdahctional (e.g., occupational or social dysfunction),
or neuropsychelogicampairmentis warrantedClarification of whetheBP with psychosis
indeed reflects‘a greater degree of severity is an important inquiry indérmasology and
treatment. For example, as the field of psychiatry moves toward dimensional sympitom a
functionaldescriptions rather than categorical classification, it will be helpful to have a better
understanding of what features characterize ‘bipsectrum’ or ‘psychosispectrum’ illnesses
and whetherthey produce different targets for intervenResaynizing similarities and
differences'between BP with and without psychosis is also important for diagnostic classification
and prognestic value. This knowledge may inform providers’ clinical decision-makihg; if t
presence.of‘psychosis is associated watbrer functioning, for example, providers may wish to
target psychotic symptoms separately or more aggressively than mood synmiji@ddress
these questions, this study investigated the phenomenology of psychosis as well aspitérnogra
clinical, fupetional, and neuropsychological characteristics among a largesactgsnal sample
of participantswittBP, divided by history of psychosis.
Materials and methods
Participants. Participantsvere enrolled in the University of ighiganPrechtelLongitudinal
Study of BipolaiDisorder an IRB-approved study which broadly aintsassess biological and
environmental factors associated with clinical outcome in a large sample of people diagnosed
with BP threugh longitudinalpaturalisticfollow-up. Between February 2006 and December
2010, 405'individuals diagnosed wBiP enrolled in the studyl 70 were characterized as
‘affective only’ orBP-A, 213 had a history of psychogBP-P), and 22 had an uncertain history

of psychosis and were excluded from furthralyses.
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Procedures. Potential participants were referred by treating clinicians oiretdfral in respnse

to recruitment advertising in clinic or community settings (inclgdhe UM Human Research
Recruiting Registry, office bulletin boards, newspapers, websites, and commuregcbut
events)Inclusion criteria were(1l) age 18 years or older, (2) diagnosis of bipolar disorder
(including bipelar I, bipolar Il, and bipol&OS), and (3) willingness to participate in a
longitudinal study Exclusion criteria consisted of: &ctiveturrent substance dependencg, (2
medicaliillness associated with depression including, but not limited to, terrairers,
Cushings 'diseaser stroke,(3) history ofseverehead injury or other neurological injury, and (4)
substantial intellectual impairment (IQ <7&pllowing provision of written informed consent,
participants completed a comprehensive assessment conefstiimgcal diagrostic interview
(DiagnostieIntérview for Genetic Studies [DIG%]and neuropsychological testing.
Participants’ diagnoses were confirmad medical record revievf available and followed by
bestestimate consensuwsgarding diagnosis from two independent MD- or Ré&el clinicians.
The presence @ny psychosisluring an affective episode was rated from information collected
on the DIGSras 0 (never), 1 (during depression only), 2 (during mania only), 3 (during both), or 9
(uncertain‘about presce of psychosisBP participants rated as 0 (never) were included in the
BP-A group,.and those rated as 1, 2, or 3 were included in the BP-P Biépparticipants
included.94"individuals diagnosed with bipolar | disorder (BP 1), 52 individuals diagnadised w
bipolar Il disorder (BP II), and 22 individuals with bipolar disorder not otherwisefigue(BP
NOS). The,.BPP group was comprised of 200 individuals with BP I, 10 individuals with BP 1I,
and 3 individuals with BP NOS. Those who had psychod&drian affective episode were not
diagnosed'with BP and were not included in this study.

Measures. The DIGSis a clinical interview designed to assess major mood and psychotic
disorders and related conditions; it also includes a detailed assessthentairse and
chronology.of symptomand therefore yields an abundance of clinical informafi@pecific
clinical variablesused in the analysegere derived from the DIG&nd includednistory of mixed
episodes, history of suicidality, substance abuse chronicity, functional impact ss,ilfinst-
degree relative with BP, chronicity of affective disorder, and presence of egtiltjc Ratings
that were classified as “uncertain” were recoded as missingldatddition to the DIGS,
participants completed numerous neuropsychologiessures; thesariables were subjected
to standard data reduction techniques using confirmatory factor analysis amoedescr
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elsewheré? The resulting factors included auditory memory, visual memory, fine motor skill,
emotion processing, and four domains of executive functioning: verbal fluency and processing
speed, processing speed with interference resolution, conceptual reasoning hifihsgtasd
inhibitory contral. These neuropsychological domains and their constiheasures are
summarized.iigure 4

Analyses. Participants witlBBP andno history of psychosis (BR) were comparedith
participants'witlBP and a history of psychosis (BB-via independentampleg-testsor chi-

square test®rdemographic, clinical, and neuropsychologicaliables The original sample
included 170 BP-A participants and 213 BRparticipants; these groupere found to

significantly differ o duration of illness (BP-A 25.2 years [sd=13:8tsus BFP 22.4 years
[sd=13.0];t=2.06; df=37%3=0.040). To equate the groups on this varigalpotential

confounding factor of otheglinical andneuropsychologicaheasures)the twoBP-A

participants with the longest duration of iliness (58 and 57 years) were excludell, w
eliminated-the significant difference duration of illnesgBP-A 24.8 years [sd=13.5jersus BP

P 22.4 yearsrfsd=13.0]; t=1.80; df=3p#0.073) The resultbelow, therefore, include 168 BP-

A participantssand 213 BP-participantsfor a total of 381 participants diagnosed v For
comparisen,purposes, we also performed the same analyses using the sample inclediwg thes
participants; and the results meadentical and thus are not reported here.

Continuous clinical variables included age of andaration of illness (yearsand
medication loaddescribed below)Ordinal variables (categories with increasing level of severity)
were analyzettlentically to continuous variables and included history of mixed episodes, history
of suicidal'theughts or behavior, history of substance abuse, and functional impaetsstalin
global rating of the degree to which psychiatric illness has led to litigabiinability to live
independently)ILotal medication loatas assessed using a protocol commonly used in the
literature and. fully described in a previous report; briefly,vblaed coding psychiatric
medication based on standardized dose equivalents and summing them to create a composite
measuré® Medications were also coded and analyzed between groups according to type,
including meod stabilizer, antipsychotic, antidepressant, and benzodiazéegiegorical
variablesincludedfirst-degeee relative witlBP, chronicity of affective disorder, amqmtesence of

rapid cycling Category labels foeach clinical variable can be found in Figure 2.
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To characterize the strength of the evidence in favor of the null hypotheses, Bayes factors
were calculated for each of the demographic, clinical renopsychological comparisons using
the R package ‘BayesFactdf'The Bayesian approach considers data using a ratio that contrasts
the likelihgod of the data fitting under taéternativehypothesis with the likelihood of fitting
under thenull-hypothesis; this ratio is expressed as the Bayes fictbe distinct adantage of
this approach ever (or in addition todditionalfrequentisthypothesis testing is that it provides
anestimate of thamount of evidence present in the data, facilitating the interpretation-of p
values that'may be approaching the selected cutoff for statistical signifié&tarethese
analyses, interpretation followed accepted guidelines where Bayes factors between 1 and 3
provide anecdal evidencdor the alternative hypothesis, 3-10 praglbstantial evidence, and
10-30 provide strong evidendaversely Bayes factorbetween 0.33 and 1 provide anecdotal
evidence for the null hypothesis, 0.10 and 0.33 provide substantial evidence, and 0.03 and 0.10
provide strong evidencé.

Results

Sample characteristics. Table lincludes demographic and clinical characteristics of all
participants. On average, participants vidth (n=403 were 41 years old with5 years of
educationythe majority (65%) were women. Their mean age of onset was 18, withameaver
duration of-illness of 28ears.

Phenomenology of psychosis. Figure 1 details the range and type of psychotic symptoms reported
by participants with a confirmed history of psychosis (n=213; 53%). The majority &f BP-
participants‘reported experiencing delusional ideation, with nearly half erpeg grandiose
delusions. ess than half of BP-P participants experienced hallucinations irodaktyn
Relatiwely few BRP participants endorsédditional‘first-rank’ hallucinations of running
commentanor two or more voices conversing.

Comparisons.among BP-A and BP-P participants. Demographically, there were no significant
differencesbetween groups on age, education, gender, age of onset, or medicati@h jo=d
0.152 Tables?) Examining classes of medications,-Bfparticipants were more likely to be
prescribed'meod stabilizing or antipsychotic medication, though Bayes factoetenainty
anecdotal evidence for higher rates; there were no differences between groupsriptipresf

antidepressant or benzodiazepine medication (Table 1).
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In terms of clinical and functional variables, there were no significant differences on
history of mixed episodes, history of suicidal thoughts or behaviors, chronicity of sugtac
functional impact of iliness, dirst degree fanty history of BP (all ps > 0.0/0; Figure 3). The
groups significantly differed on chronicity of affective disordés{11.34 df=2; p=0.003 Figure
3), withahigher proportion of BFA participants experiemtg mood symptoms most of the time
compared with/BHR participantsPresence of rapid cyclingas also more prevalent among-BP
A than BRP"pafticipantgy’=7.12; df=2; p=0.028; Figure) Bayesfactors also favored the null
hypothesigormost comparisons (Bayes factorsgiag from 0.12 to 0.69; Figure;xhe Bayes
factor for affective chronicity was 14.35, suggesting strong support that theaBB-BRP
groups differ gand the Bayes factor for presence of rapid cycling was 1.27, indicating ainecdot
evidencehat the groups differ (Figure.3

Regarding neuropsychological functionitigere were no significant differences between
BP-A and BPP participantsn any of the eight neuropsychological domggsps > 0.059
Figure 4. Bayes &ctors ranged from 0.14 to 0.68, indicating anecdotal to substantial evidence
for the null-hypothesis (Figure .4
Discussion

This,study examined the phenomenology of psychof®ias well azlemographic,
clinical, andneuropsychological differences between people diagnose®®wtith and without
a history of psychosighe prevalence of psychosis in this sample (53%) is similar to other
publisted feport$'** The type and content of psychosis endorsed in this sample is consistent
with theBRiiterature as well, in that a large number of participants endorsed grandiose ideation
and relatively-few endorsed Schneiderian{fiestk symptoms that ateaditionally more evident
in schizophrenid.For the most part, psychosis in BP also tends to be mood congruent and of
briefer duration than in schizophrenia. Such qualitative difference of psych&stsaimd
schizophrenia.suggedtsat experientially, psychotic symptommay manifest differently in the
context of a.mood disorder versauprimary psychotic disordefhat is, the experience of
psychosis.as'part of broader psychopathology may not improve diagnostic specificity, though the
content may effer a clue as to the primary etiolagy in turn inform appropriateeatment
planning. Clinicians may find this helpful when conducting csessional diagnostic interviews
and attempting tachieve the difficult task afistinguishng betweerBP and schizophrenia-
spectrundisorder.
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In general, and somewhat contrary to expectation, our analyses largely failed to find
significant clinical offunctional differences between groups. Consistent with Aminoff and
colleague<? in the full sampleBP-P participants were found to have shorter duration of illness
than BPA participantsThe difference of 22 years versus 25 years is not likely to be clinically
significant,and because participants did not differ on curagebr age of onset, it could simply
reflect a sampling issue (i.endividuals experiencing psychosigyhave come to the attention
of referral'sources more swiftly théimeir counterparts without psychosighe resultalso
indicate that'BPA participants hadnore chroniaffective symptomand rapid cycling,
consistent with & subtype pétientswith primary mood burden (e.g., chronic or persistent
depressionsrather than brief, episodic psychosis.lack of significant differences in numerous
demographic or illness burden variables is consistehtatiter studies finding minimal
differences between BR and BRP participants*

In terms of neuropsychological functioning, surprisingB-A and BPP participants did
not differ on_measures of auditoapdvisual memory, fine motor dexterity, emotion processing,
or on measures of executive functioning (verbal fluency and processing speed, procesding spe
with interference resolution, conceptuehsoning and sehifting, inhibitory control)lt is not
the case that this sample was unusuadiyropsychologicsl intact, as théP participants
performedsmore poorly tharealthy controls in all measured domairscores < Q)So,
althoughBP participants with and without psychosis warerecognitivelyimpaired relativeo
control participants, they did not significantly differ from each other. That &ytars this
sample thespresence of psychosis was not associated withneorspsychological functioning.
These findings’conflict with the results of Bora and colleagues’-amedysis’ but are in line
with the résults obther recently published work**#** As Porter and colleaguepoint out in
their review™>, mixed results between studies may reflect methodologidagifferences irthe
neuropsychologicalomains and measures includédr example, thbatteryused in this study
and that in.the Aminofét al.study® and Roux et al. study®included only the @lifornia
VerballLearnifng ®stas a measure of verbal memory, while Bora and colledgissincluded
another measure of ligarning and memory, as well as two measures of story memory.
Although Demmo and colleagué¥ also included a measure of story memory and did not
find significant differences, it is possible that some measures are more sensitive than others and
that including more measures in a neuropsychological domain increases the ability to detect
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subtle diffeences between grougddse of anore comprehensive and consistent
neuropsychological batteiy future studieg§seeVan Rheenen & Rossell, for exanf)evould
facilitate comparisons across studies and help address the questinmagsychological
difference_between BR and BRP more conclusively

This.study is not without limitations, the most significant of which is that clinical
information,was gathered historically from retrospective seHreport during a diagnostic
interview andonly supplemened with medical records if available. Although this
limitation is‘inh€rent in any clinical research involving retrospective clinical historytaking
and diagnosis,it introduces the possibility of recall bias and incomplete or inaccurate
information. ltvis possible, therefore, that some participants were misclassified, which could
cloud comparisons between groupd.ongitudinal collection of clinical data (as is being done in
the parent study) will be helpful to decrease reliance on retrospective Pahahced
longitudinal analyses such as trajectory analyses and longitudinal structural equation
modeling are planned when the sample size of participants withygear data is sufficient to
enable thesesmethodd-urthermore, prospective follow-up would inform questions of whether
and how psychosis in BP interacts with clinical status and neuropsychological furgtieer
time. Future, studies focusing on participants early in the course of illness may also help
reduce this*bias.Moreover, whether those withbipolar disorder and a history of psychosis
have impaired autobiographical memory or less insight into their symptoms is deserving of
future investigation, because that could also contribute to potential recall bias and
inaccuratednformation. In addition, mood state at the time of evaluation was not formally
collected orguantified, so it is unknown whether current mood state could hastectfee
testing resultsWe also did not analyze information comparing mood:ongruent versus
mood-ncongruent psychdic features, which may have important implications for clinical
prognosis.and.functional outcome; future studies would benefit from examining these
features among individuals with psychotic bipolar disorderFurther, this study is limited by
characteristics of the sample; for example, these participants were outpatients with relatively
high educational attainment. It is not clear whether these findings would gemévahpatient
samples or those willbsseducatioror lower socioeconomic statusinally, it would be

interesting to compare these findings to individuals diagnosed with a primary psytibotaer
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(i.e., schizoaffective disorder and schizophrenia), to enabledna@med analysis of the presence
of psychosis versus the primacy of psychosis.

To our knowledge, this is the largest single study to date comparing demographic,
clinical, functional, and neuropsychological features of individuals diagnosed®WRittith and
without psychosis. Overall, these results do not support the clinical and anecdiotathatBP
with psychetic features represents a more ‘severe’ illnesBRavithout history of psychosis.

In general, the"presence of psychosis does not appear to be associated with poorer clinical or
functional'outcomes, or suggesgr@ater degree afeuropsychologicampairment. This is
particularly intriguing in that many individuals in the BP-A group were diagnosed Wwith B

which is theught to be a milder form BP and would contribute to the expectation that/BP-
participants‘would demonstrate less severe clinical courseeamdpsychologicampairment.
Ultimately, dthoughthe presence of psychotic symptoms in the acute phase of bipolar illness
can be distressing to patients and their families, and may require increased level of care or
hospitalization for immediate managemenmay not factor in tdong termprognosis otead to

more severerneuropsychological deficits as much as clinical intuition would suggest
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Table 1. Demographic and clinicalatfacteristics and comparisons betweerB&hd BRP participants

All BP BP-A BP-P

(n=381) (n=168) (n=213)

M(sd) or M(sd) or M(sd)or | tory” | df p bf

N(%) N(%) N(%)

Demographic variables
Age (years) 40.9 (13.0) |41.9(13.7) |40.0(12.4) | 1.44 | 379 | 0.152 | 0.31
Education. (years) 15.2 (2.2) 15.0 (2.1) 15.3 (2.3) -1.13 | 371 0.260 | 0.21
Male (%) 135 (35.4%) |53 (31.5%) |82 (38.5%) | 1.98 1 0.159 | 0.35
Clinical variables
Age of onset.(years) 17.3 (7.0) 17.0 (6.7) 17.6 (7.3) -0.90 377 0.367 | 0.17
Duration-of-iliness (years) 23.5(13.2) 24.8 (13.5) | 22.4 (13.0) 1.80 | 377 0.073 | 0.54
Total medication load 2.8(2.1) 2.7 (1.9) 2.8(2.1) -0.63 | 357 | 0531 | 0.14
Prescribed mood stabilizer (% 242 (63.5%) | 101 (60.1%) | 141 (66.2%)| 4.30 1 0.038 | 1.44
Prescribedntipsychotic (%) | 141 (37.0%) |54 (32.1%) |87 (40.8%) | 4.88 1 0.027 | 1.62
Prescribed.antidepressant (% 173 (45.4%) | 86 (51.2%) |87 (40.8%) | 3.55 1 0.060 | 0.83
Prescribed benzodiazepine (% 92 (24.1%) 42 (25.0%) | 50 (23.5%) | 0.03 1 0.872 | 0.16
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Figure 1. Psychosis phenomenology among BP-P participants (n=213)
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Figure 4/ Neuropsychological domairseeres with standard error barstatistics, and Bayes factors for group comparisons.
Note. These-scores were calculated using the mean and standard deviation of the HC patrticipants enrolled in thisesuacys
on the Bayes factor graph is in Isgale.The measures comprising each domain included: Auditory Meri@aijfernia Verbal
Learniig Test, second editibh Visual Memory-Rey-Osterrieth Complex Figure Té&tFine motor dexterityRurdue Pegboafd
Emotiof processing=Facial Emotion Perception “f&3tVerbal fluency & Processing sped@entrolled OraWord Association Test
letter and animal fluené; Wechsler Adult Intelligence Scale, third edition (WAI§ Digit Symbol*’, Stroop Color-Word
Interferefic& Test, color reading and word readirigail Making Test, part &; Conceptual reasoning & sshifting=Wisconsin Card
Sorting TEst, Parametric Go/Nd@o Test mean accuratyProcessing speed with interference resolufigai Making Test, pa A
and B®, WAIS-IIl Digit Symbof’, Stroop Color-Word Interference Test, interference condfti®rarametric Go/N@o Test mean
response tinte; Inhibitory control=Parametric Go/NGo Test mean accuracy and mean responsé‘time

This article is protected by copyright. All rights reserved



