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Gbjective: To assess the risk for subse-
quent development of mania or hypoma-
nia, the authors conducted a 15-year pro-
spective follow-up study of a iarge, young
cohort of patients originally hospitalized
for unipoiar major depression.

Method: Patients who were hospitalized
for unipolar major depression (N=74;
mean age=23.0 years, SD=3.8) were as-
sessed prespectively as inpatients and
then followed up five times over 15 years,
at approximately 2, 5, 8, 11, and 15 years
after discharge. Manic or hypomanic epi-
sodes, medications, and rehospitalizations
were determined by standzrdized assess-
ments at each follow-ug. Polarity conver-
sions were evaluated by survival analyses.

Results: By the 15-year follow-up, 27% of
the study group had deveioped one or
more distinct periods of hypomania,
white another 19% had at ieast one epi-
sode of full bipotar { maniza. Depressed pa-

tients with psychosis at the index .

sive episode were significantly more ey
than nonpsychotic patients tc doimon
strate subsequent mania or hypornania at
foliow-up. Those with family histories of bi-
polar iliness showed a nonsignificantly
higher rate of switching to mania or hvpo-
mania. Spontaneous and antidepressant-
associated manias did not differ in fre-
quency. Fewer than one-half of the pa-
tients who showed an eventuai cipciar
course had received prescriptions for
mood stabilizers in any follow-up yezar.

Conclusions: Young depressed npa-
tients with psychotic features may be at
especially high risk for eventually devel-
oping mania. The probability for develop-
ing a bipolar spectrum disorder increases
in linear fashion for patients at risi -

larity conversion during the first To-0 2
vears after an index depressive episode.
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B he incidence of bipolar illness in patients initially
identified as having unipolar depression remains an un-
derstudied area of outcome in mood diserders research. In
the classical literatuie, Kraepelin (1) broadly defired
manic-depressive iliness as including “the greater part of
the morbid states termed melancholia” (p. 1). i» modern
times, large-scale estimates of the rate of conversicn from
unipolar depression to eventual mania seldom exceed
5%-10% in patients originally identified as having unipo-
lar depression (2, 3), aithough there have been reports (4,
5) of mania arising in as many as 70%-83% of initially de-
pressed patients. There have been few long-term follow-
u:p studies from which to reliably estimate the cumulative
propartion of depressed individuals who progress from
unipolarity to bipolarity. Moreover, there is little contem-
porary information on estimating the risk for developing
eventual mania after a depressive episode. The current
study was designed to provide data on the longitudinal de-
velopment of mania or hypomania in a large cohort of
voung adult patients originaily hospitalized for unipolar
depression, who were then studied prospectively at five
consecutive follow-ups over 15 years.
The rate of unipolar-to-bipolar conversion has been
shown to vary across depressive subpopulations. Among
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depressed outpatients, new-onset bipolar illness has been
found in up to 20% of individuals followed for at least 6
years (5). In depressed adolescents, follow-up studies have
shown sormewhat higher conversion rates, ranging from
19% to 37% (7-10). Cross-cultural studies have shown
switch rates as high as nearly 40% in follow-ups from 3 to
13 years’ duration (11).

Recent studies have suggested that clinicians may
underdiagnose bipolarity in a substantial proportion cf
depressed patients (12). Thus, prospective, long-term e
pirical! data on the stability or instability of uniccl 1
phenctypes—particutarly in the current pharmacoioy
era—-are of considerable importance on both clinica; aid
theoretical grounds. The present study focused on the iol-
lowing research questions:

i. What is the proportional risk for new-onset mania or
hypomania over 15 years among patients formerly hospi-
talized for unipolar depression?

2. What clinical features may be associated with the
eventual development of bipolarity among unipolar de-
pressed patients?

3. To what extent is antidepressant use longitudinally
associated with conversion fron: unipolar depression to
bipclar iliness?
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Method

Patients

The study cohort consisted of 74 patients hospitalized for uni-
polar major depression who were initially assessed as inpatients
and then reassessed five times over 15 years. To facilitate the as-
signment of index hospital research diagnoses, all patients under-
went structured clinical interviews at index admission with the
schedule for Affective Disorders and Schizophrenia (SADS) (13)
and/or the Schizophrenia State Inventory (14). All of them met
the Research Diagnostic Criteria (RDC) (15) for unipolar depres-
sion and had no prior history of mania or hypomania at the time
of the index hospitalization, and they subsequently were rediag-
nosed as having unipolar depression according to DSM-III crite-
ria by a team of senior research psychologists and psychiatrists.
‘the study group, which was assessed by means of a uniform pro-
tocol, comprised patients from the Chicago Follow-Up Study, a
multidisciplinary, ongoing follow-up program based at the Uni-
versity of Illinois College of Medicine, which assesses naturalistic
treatment, psychiatric symptoms, and psychosocial outcome in
raajor psychopathologic disorders (16-19). The subjects at index
hospitalization were drawn from a general adult acute inpatient
unit that was representative of a large urban community. Written
nformed consent for study participation was obtained from all
stucy subjects at index hospitalization and at each follow-up.

At index hospitalization, the patients had a mean age of 23.0
years (SD=3.8) and an education level of 13.6 years (SD=2.0). Sev-
enty-four percent (N=55) were white, and 61% (N=45) were fe-
male. Fifty subjects (68%) had no psychiatric hospitalizations be-
iore the index episode, and an additional 13 (18%) had only one
previous admission. Ten patients (14%) were psychotic (i.e., had
signs of delusions and/or hallucinations) at intake. Fifty-five per-
cent (N=41) had a history of comorbid substance abuse or depen-
cence, as determined by clinical interviews at index admission.
tamily histories of psychiatric illness were assessed at the index
episade and at each follow-up by using a family history interview
developed by Pogue-Geile and Harrow (20).

Procedure

Sixty-seven (91%) of the 74 subjects were assessed at each of
the five successive follow-ups, and the remaining seven were as-
sessed at four of the five follow-ups. All patients were assessed
with structured interviews (including the SADS) at each follow-
un, conducted by a rating team of approximately four research
1ssistants who received extensive training and experience in
administering the follow-up protocol. In addition, they had
achieved adequate interrater reliability on a related measure of
overall functioning (21) (intraclass correlation coefficient=0.97)
and on the assessment of negative symptoms (intraclass correla-
tion coefficient=0.93). The five successive follow-ups occurred at
a mean of 2.0 years (SD=1.0), 4.7 years (SD=1.5), 7.8 years (SD=
151, 16.8 years (SD=1.9), and 15.1 years (SD=2.4) after discharge,
.o, Al approximately 2 years, 5 years, 8 vears, 11 vears, and 15
yeals.

Gutcome data at the 15-year follow-up were available for ap-
proximately 80% of a larger cohort of patients studied at the time
of the index hospital episode. The 74 subjects in the current study
group did not differ significantly from unipolar depressed sub-
jects who were evaluated at the index episode and then assessed
at one or more of the first three follow-ups, but not the 10-year or
| 5-year follow-up, with respect to age at index hospitalization (1=
0 84, df=89, p=0.40), sex (x2=3.13, df=1. p=0.08), education level
1=0.77, df=89, p=0.44), number of prior hospitalizations (1=0.26,
di=89, p=0.80), overall outcome at the first follow-up (based on an
g-point global functioning scale developed by Levenstein et al.
221N {t=1.11, df=82, p=0.27), rehospitalization at the first follow-
-0 (based on a 5-point scale developed by Strauss and Carpenter
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{22]) (t=1.72, df=80, p=0.09), or work functioning (based cn a 5-
point standardized scale developed by Strauss and Carpenrer
[22]) (1=0.55, df=79, p=0.59}.

We made consensus ratings of manic or hypomanic episodes,
according to the RDC, by using SADS data for the year preceding
each follow-up in conjunction with related clinical material ob-
tained from each follow-up. Specifically, a patient was rated as
having had a clear hypomanic episode if he or she had had at least
three manic symptoms as specified in the RDC, lasting for at least
4 days. The patient was rated as having had a full bipolar T manic
episode at follow-up if he or she met these criteria and also 1) was
hospitalized for a manic syndrome or 2) had marked impairment
in functioning as a consequence of manic symptoms. In addition,
all patients underwent a semistructured interview to determine
whether they had experienced substantial periods of depression
or mania during the interval since the previous follow-up or had
been diagnosed and/or treated by their psychiatrists as having
had either a hypomanic or full manic syndrome requiring phar-
macotherapy with a mood stabilizer.

Statistical Analyses

Dichotomous variables were analyzed by chi-square tests. )1
dered categorical dependent variables were compared across twis
independent groups by using Wilcoxon-Mann-Whitney tests.
Survival analysis with Kaplan-Meier estimates was used to exam-
ine the cumulative proportion of subjects who converted from a
unipolar to bipolar diagnosis during the study period. Compari-
sons of the medications taken by the subjects across follow-up as-
sessments were made by using a mixed-effect logistic regression
model (23, 24). All statistical tests were two-tailed with an alpha
level of 0.05. Because five statistical comparisons are presented in
the results for factors associated with development of mania, a
Bonferroni-corrected alpha level of 0.01 (0.05/5) was calculated
to adjust for simuitaneous inference.

Results

Development of Mania or Hypomania

By the time of the 15-year follow-up, a total of 30 (41%)
of the 74 patients had experienced either a manic or hv
pomanic episode. A full manic episode occurred i
(15%) of the 74 patients, while one or more distir
pomanic episodes occurred for an additional 19 patients
(26%). Among patients who met the criteria for polarity
conversion, based on data from the year preceding each
follow-up, 20% (14 of 70) had one manic or hypomanic ep-
isode, 12% (nine of 75) had two manic or hypomanic epi-
sodes, 7% (five of 71) had three manic or hypomanic epi-
sodes, and 3% (two of 67) had four manic or hypomanic
episodes by the end of the 15-year follow-up period.

Figure 1 presents the Kaplan-Meier survival estimates
for remaining unipolar (i.e., no diagnosis of either mania
or hypomania) during the 15-year study period. Figure 2
depicts the Kaplan-Meier survival estimates for polarity
conversion to mania and hypomania as separate entities.
A cumulative proportion of 45% of subjects converted to
either mania or hypomania during the study period (Fig-
ure 1. Within the study cohort, 19% had at least one
manic episode, and 27% had one or more hypomanic +
sodes without full mania (Figure 2).

We further sought to determine whether full mania and
hypomania occurred as independent phenomena cr were
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FIGURE 1. Survival Analysis Showing Percentage of 74 Pa-
tients With Unipolar Depression at Index Hospitalization
who Remained Unipolar Over 15 Years
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maorte likely to arise in the same patient at different points
in time. Among the total of 30 patients who developed ei-
ther mania or hypomania, only five (17%) showed evi-
dence for both clinical entities at two or more separate fol-
low-up periods, while the remainder (25 patients, or §3%)
experienced either mania or hypomania only across the
five follow-up assessments.

Approximately one-half (45%) of the 11 patients who
had a full manic episode during the 15-year study also had
a hypomanic period during one or more of the five follow-
up periods {N=5). Among the 24 patients who had a hy-
pomanic episode, a lower percentage (21%, five of 24)
were among the group who also had a full manic episode
during the 15-year study. Of the 19 patients who had hypo-
mania alone, nearly one-half (47%, nine of 19) met the
2D for hypomania at two or more separate follow-ups.

Based on the survival analyses, the conditional proba-
bilities of polarity conversion to either hypornania or full
mania during each follow-up interval (i.e., index admis-
sion to the first follow-up, first to second foliow-up, sec-
ond to third follow-up, third to fourth follow-up, or fourth
to fifth folow-up), given no polarity conversion before
each respective interval, were 0.08, 0.12, 0.12, 0.09, and
0.15. For hypomania conversions alone, the conditional
probabilities for each of the preceding intervals were 0.05,
0.09, 0.06, 0.07, and 0.04, For full mania conversions alone,
the conditional probabilities for each of these intervals
were 0.03, 0.03, 0.04, 0.01, and 0.09. No substantial differ-
ences in conversion rates were observed among individual
follow-up periods.

Naturalistic Pharmacotherapy

‘the use of antidepressant medications at one or more
follow-ups before any mania or hypomania was noted for
14 {47%) of the 30 of the patients who eventually revealed
a bipolar course and for 14 (32%) of the 44 patients who re-
mained unipolar (3?=1.02, df=1, p=0.31). Antidepressant
use without a mood stabilizer before conversicn to bipo-
tarity was observed in nine (35%) of 26 patients who ulti-
mately had a bipolar course, as compared to 11 (27%) of 41
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FIGURE 2. Survival Analysis Showing Percentage of 74 Pa-
tients With Unipolar Depression at Index Hospitalization
Who Developed Mania or Hypomania Over 15 Years
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patients who never became manic or hypomanic (32=0.46,
df=1, p=0.50). Manic or hypomanic episodes that were un-
ambigucusly preceded by exposure to antidepressant
medications were gbserved in four (20%) of the 26 evalu-
abie patients who showed polarity conversions.

The patients who eventually met the criteria for mania
or hypomania were more likely to be taking a mood stabi-
lizer (lithium, divalproex, and/or carbamazepine) at scme
time during the follow-up period than were patients who
did not switch polarity (x?=8.24, df=1, p=0.004). However
fewer than one-half of those who displayed signs of bipoe-
larity received a mood stabilizer (43%, 13 of the 30 con-
verters) at any of the five follow-up assessments.

We also compared pharmacotherapy regimens for all
subjects during the year preceding each follow-up. Anti-
depressant medications were being taken by nine (13%)
of the 68 subjects with complete medication dataat the 2-
year follow-up, eight (11%) of the 72 evaluable subjects at
the 5-year follow-up, 11 (15%) of the 74 subjects at the 8-
year follow-up, 18 (25%) of the 71 evaluable subjects at
the 11-year follow-up, and 17 (25%) of the 68 evaluable
subjects at the 15-year follow-up. Neuroleptics were be-
ing taken by 10 (15%) of the 68 evaluable subjects at the 2-
year follow-up, 11 (15%) of the 72 evaluable subjects at
the 5-year follow-up, 12 (16%) of the 74 subjects at the 8-
year follow-up, 14 (20%) of the 71 evaluable subjects -
the 11-year follow-up, and 10 (15%) of the €8 eva.:-
subjects at the 15-year follow-up. The proportions o! sii;-
jects who were taking a mood stabilizer (i.e., lithium, di-
valproex, or carbamazepine) numerically rose steadily,
but did not differ significantly, across the five follow-ups:
five (7%) of the 68 evaiuable subjects at the 2-year foliow-
up, six (8%) of the 72 evaluable subjects at the 5-year fol-
low-up, seven (9%) of the 74 subjects at the 8-year follow-
up, 10 (14%) of the 74 subjects at the 11-year follow-up,
and 12 (18%) of the 63 evaluable subjects at the i5-year
follow-up.
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Mixed-effect logistic regression madels indicated that
there were no significant linear effects of assessment time
over the course of follow-up on the use of each of the pre-
ceding medication classes (for antidepressants: z=0.90, p=
0.37; for neuroleptics: z=-1.31, p=0.19; for mood stabiliz-
ersr 2=0.15, p=0.88).

Factors Associated With Development of Mania

We examined associations between several independent
variables (chosen on the basis of their hypothesized clini-
cal significance) and polarity status during the follow-up
period (sustained unipolarity versus hypomania versus fuil
mania). Among these variables, polarity conversion was
significantly associated with the presence of psychosis at
te index depressive episode: 80% of the 10 initially psy-
choticaliy depressed patients showed signs of eventual bi-
polarity (four of 10 with hypoemania only and an additional
four of 10 with full mania), as contrasted with 15 (23%) of
the 64 initially nonpsychotic patients who became hy-
romanic and seven (11%) who became fully manic (Wil-
coxon-Mann-Whitney U=482.0, p=2.003). In addition,
among the 51 subjects with complete data on family his-
ey of affectve illness, a family history of bipolar disorder
was nonsignificantly associated with eventual mania or
Lypomrania two (33%) of the six patients with a positive
fumily history became hypomanic and one (17%) of the six
necame fully manic, while among the 45 patients without a
jamily history of bipolar illness, 10 (22%) became hy-
pomanic and five (11%) became fully manic (Wilcoxon-
Mann-Whitney U=157.5, p=0.058).

No significant associations were sbserved between sus-
teined unipolarity versus eventual hypomania versus
eventual full mania and sex, comorbid substance abuse or
dependence, or age at first episode of mood diserder.
fiight (28%) of the 29 men became hypomanic, and four
{14%) became fully manic, contrasted with 11 (24%) of the
45 worien who became hypomanic and seven (16%) who
became fully manic (Wilcoxon-Mann-Whitney U=655.5,
p=0.98). Complete data on substance abuse or depen-
dence at index hospitalization were available for 286 sub-
poets. Among the 21 patients with comorbid substance
abuse or dependence at index hospitalization, six {29%)
‘ame hypomanic during follow-up and taree (14%) be-
catme fully manic, whereas four (24%) of the 17 patients
without substance abuse or dependence became hy-
romanic and two {12%) became fully manic (Wilcoxen-
Mann-Whitney 1J=192.0, p=0.64). Compleie data on age at
iirst affective episode were available for 31 subjects. For
the 27 whose first episode occurred before the age of 25
vears, 5ix (22%) became hypomanic during follow-up and
three (11%) became fully manic, while none of four pa-
tients whose initial episode occurred at or after age 25 be-
came hypomanic and two (50%) became fully manic)
{Wilcoxon- Mann-Whitrey U=39.0, p=0.33}.

jalt
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Discussion

The findings in this young cohort of patients originaily
hospitalized for unipolar depression, followed five times
over 15 years, indicate that a relatively high cumulative pro-
portion (45%) manifested signs of one or more manic or hy-
pomanic periods at ssire point during these 15 years.
These data suggest a somewhat higher incidence than pre-
viously reported for the eventual development of mania or
hvpermania armong patients who are originally identified as
having depression. In fact, these findings may underesti-
mate the magnitude of polarity switches, since the ratings
were based on systematic assessments of affective syn-
dromes for the 1 year preceding each follow-up assessment,
combined with data on course of illness, treatments, and
narrative c'inical rnaterial obtained gver the 15-year period.
In conurast to findings fro'n eaxlier studies (2, 7, 25), the risk
period for developing mania may extend somewhat lonzer
than rhe first 5 years after an index episode of depression.

A relatively low switch rate (5.2% for bipolar [, 5.0% for bi-
polar LI) was reported arnong 381 initially unipolar de-
pressed patients followed over 10 years in the National In-
stitute of Mentai Health (NJMH) Collaborative Study on the
Psychobiclogy of Depression (26). The present cohort ¢if-
fered frorn this group in that the majority of the current pa-
tients {86%) were first- or secand-admission patients, many
of whom were in their early to mid 20s at index hospitaliza-
tion. By contrast, a smaller percentage of subjects who en-
tered the NIMH collaborative study were under age 30, and
a number of depressed subjects entered that cohort as out-
patients rather than inpatients. It is possible that depressed
paiieris at greater risk for conversion to bipolarity may do
so before age 30 and may b2 more severely ill (i.e., hospital-
ized, with psychotic features). Indeed, Akiskal etal. (27) ob-
served chat an iliness cnset before age 25 years carried a
predictive value of 69% (sensitivity 71%, specificity 68%) in
identifying depressed patients with an eventual bipolar
outcome. In the present study, while this age distinction did
not discriminate polarity converters from nonconverters,
the srmall number of patients with first episodes occurring
later tnan age 25 (10% of the cohort) may have precluded
aetecrion of such age differenices

Because the subjects in the cusrent group included those
whn were availabie for follow-up assessments throughout
the 1%-year period, the findings may be less generalizable
to young adult patients who become lost to follow-up scon
after #n initial hospitalization for major depression. Since
no apparent decremental trend was observed in polarity
conversion raies during the 15-vear follow-up period, it is
possible that the long-term risk for polarity conversion
would differ in a more heterogeneous (or initially less se-
verely ill} group of depressed patients. It is also likely that
even in the early 1980s, hospitalization could have been
viewed as a proxy for severity in patients with depression,
making the current findings most pertinent to patienis
with more severe initial forms of major depression.
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Bipolar II disorder has been hypothesized to differ from
bipolar1disorder as a separate nosologic entity with unique
family genetics and a low probability of progression to bi-
polar [ mania (26). The current findings support this view,
inasmuch as the majority of patients who developed hypo-
mania during the follow-up period did not aiso demon-
strate full mania. The rate of conversion to hypomania in
the present study (27% at 15 years) is higher than that re-
ported in an 11-year follow-up study of initially unipolar
depressed patients (8.6%) (27) althcugh as noted previ-
ously, the lower rate of conversion to either mania or hypo-
mamnia in the NIMH collaborative study cohort may reflecta
higher mean cohort age at study entry. In the current study,
no significant differences between converters to hypoma-
nia versus mania were identified in any of the independent
vartables tested for their association with polarity change.

Although the diagnostic reliability of bipolar Il disorder
nas historically been a subject of some debate, the litera-
ture has suggested that high interrater reliability may be
achieved for hypomanic episodes threugh the use of
structured interviews by experienced clinical raters (28,
29). The present findings atfirm these observations. More-
over, nearly one-half of the patients identified with bipolar
1T disorder at follow-up met the RDC for hypomania on
two or more separate occasions, lending further support
to the presence of a bipolar diathesis. While hypomania
may pose a diagnostic challenge and could in theory be
both under- and overrated by somne clinicians, the use of
structured clinical interviews (such as the SADS) by expe-
rienced clinical raters in the present study may signifi-
cantly help to minimize this potential.

The current findings are strongly consistent with prior
ohservations that psychosis in young depressed patients is
associated with the eventual development of mania or hy-
somania. Previous studies attempting to identify risk fac-
tors associated with unipolar-to-bipolar conversion, or
the stability of polarity distinctions between unipolar and
bipolar disorder, have shown that mania is common
among patients with sudden onset (8, 26), early onset (6,
26), psychosis (8, 25), and psychomotor retardation (6, 8).
Familial mania has been linked with bipolarity in some
studies (6, 26, 30) but not others (3), while multiple prior
episodes have been associated with eventual polarity
switches by some investigators (3) but not others (26).

In the present cohort, evidence for antidepressant-in-
duced mania was apparent in 20% of the individuals who
became manic or hypomanic, and polarity conversions
were et more likely to occur in association with antide-
nressant use (whether or not in conjunction with a mood
stabilizer) than spontaneously. Elsewhere, antidepressant
use has been reported to induce rmania in approximateiy
one-third of patients with known bipoiar illness (31, 32),
although less is known about the induction of mania in
depressed patients without an existing history of demon-
strated bipolar illness. For exarnple, Bunney (33) repoited
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an appreximate 9.5% risk for cycling induced by tricyclic
arnitidepressants or monoamine oxidase inhibitors among
previousty “nonbipolar” depressed patients, although es-
timates based on the use of serotonin reuptake inhibitors
or other newer-generation antidepressants have not been
well established. Similarly, lithium has been reported to
confer some degree of protection against mania induced
by tricyclic antidepressants (34, 35), but more extensive
data eve needed on the protective value of lithiun: ./
other mood stabilizers in depressed patients with higi: - .
for eventual conversion to bipolarity. Few subjects in i
current study had taken mood stabilizers before or with
antidepressants, limiting the ability to estimate the effect
of prophylactic mood stabilizers on mania otherwise pre-
ceded by antidepressant use.

Stoll and colleagues (36) found that antidepressant-as-
sociated manic episodes were milder and shorter than
spontaneous manic episodes among inpatients with
known bipolar disorder or schizoaffective disorder, hipo-
lar type. These authors observed that antidepressant-as-
sociated mania may be a clinical entity distinct from spon-
taneous mania. In this regard, current treatment practice
guidelines (37) do not uniformly advise the use of mood
stabilizers for instances in which mania or hypomania
arises solely in the context of recent antidepressant expo-
sure, especially when antidepressant discontinus:
alone ameliorates manic or hypomanic symptoms. .
present cohort, the relatively small number of mar:.
hypomanic episodes clearly preceded by antidepressant
exposure precluded a meaningful comparison of clinical
characteristics that might differentiate spontaneous from
medication-associated affective cycling. Further studies
are needed to clarify risk factors for antidepressant-asso-
ciated mania.

The current data support recent observations that a siz-
able minority of depressed patients are likely to demon-
strate an eventual bipolar course, but clinicians may not
regularly initiate mood stabilizer pharmacotherapy for
them (12). The data strongly support the view that late-ad-
olescent and young adult patients hospitalized for psy-
chotic depression, potentially with a family history of bi-
polar illuess, carry a high risk for developing signs of
bipolar disorder within at least the first 15 years after an
index episode of depression, with a remarkably high pe
centage of these psychotically depressed individuals dei.-
onstrating signs of mania or hypomania at one or more
subsequent time periods.
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