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Abstract
Objective—This study of 236 individuals with bipolar disorders employed longitudinal analyses
to determine whether the symptoms of mania and depression can be understood as one dimension
(with depression and mania as opposites) or two relatively independent dimensions.

Method—Weekly severity ratings of manic and depression were assessed using the Longitudinal
Interval Follow-up Evaluation-II for 72 weeks. The within-subjects correlation of manic and
depressive severity was examined using random effects regression.

Results—Contrary to the one-dimension model, mania and depression symptoms were not
negatively related. Indeed, the correlations of mania with depressive symptoms were quite small.

Conclusion—The data suggest that depressive and manic symptoms are not opposite poles.
Rather depressive and manic symptoms appear to fluctuate relatively independently within bipolar
disorder.
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For the past 100 years, models of bipolar disorder have assumed that depression and mania
are opposite ends of a single continuum. Even the name “bipolar disorder” implies a single
dimension.

This unidimensional model has shaped the search for aetiological variables. For example,
one theory has been that manic episodes relate to an over-sensitivity of the dopamine system
(1), whereas depressive episodes relate to low function of the dopamine system (2).
Similarly, researchers have argued that manic episodes might reflect an over-activity of the
behavioural approach system, whereas depressive episodes could reflect an under-activity
(3). Hence, the unidimensional model has shaped both the diagnostic nomenclature and
aetiological research.

Despite the influence of this model, relatively few studies have tested its core assumption –
that manic and depressive symptoms are inversely related. Several researchers have
examined the relationship between depressive and manic symptoms in cross-sectional
designs. In those studies, factor analyses have failed to support the unidimensional model,
suggesting that depressive and manic symptoms are independent (4–6). Cross-sectional
studies, though, cannot disentangle a person’s relative propensity towards depression and
mania from the relationship of depressive and manic symptoms over time. A better approach
would be to test whether depressive and manic symptoms are negatively related over time
within persons. That is, if the unidimensional model holds, one would expect that when a
person is experiencing manic symptoms, they should be less likely to experience depressive
symptoms, and vice versa. Although some researchers have assessed bipolar symptoms
longitudinally (7–9), such studies have not examined the two poles model.

Aims of the study
The goal of this study was to test the unidimensional model of bipolar disorder in a large
longitudinal dataset. More specifically, we examined whether manic and depressive
symptoms are inversely related over time using within person analyses. Support for the
unidimensional model would be provided if manic and depressive symptoms were robustly
negatively related.

Material and methods
Participants

Data were drawn from the MRC UK multicentre trial of adjunctive cognitive behavioural
therapy (CBT) for bipolar disorder: 252 participants were randomly assigned to treatment as
usual (TAU– pharmacotherapy and outpatient services) or TAU plus 22 sessions of CBT.
Inclusion criteria were age ≥18 years, DSM-IV diagnosis of bipolar disorder, mood episode
within 12 months and adult psychiatry services within 6 months. Exclusion criteria were
current manic episode, severe borderline personality disorder, four or more episodes in the
past year, bipolar disorder secondary to organic causes or substance misuse, current
psychological treatment for bipolar disorder, and inability or unwillingness to provide
written informed consent. Previous reports have described symptom levels and treatment
effects (10, 11).

Measures
At baseline, participants completed the Structured Clinical Interview for DSM-IV (12, 13).
Then, the Longitudinal Interval Follow-up Evaluation-II (LIFE-II), a semi-structured
interview with well-established reliability (14, 15) and validity in bipolar disorder (16, 17)
was completed at face-to- face interviews every 8 weeks for 18 months. At each follow-up,
interviewers made LIFE-II ratings to capture depressive and manic symptoms separately for
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each of the preceding 8 weeks (16 ratings per follow-up). Ratings for both depressive and
manic symptoms were made on a six-point scale ranging from 1 “no symptoms” to 3 “clear
evidence of symptoms, but not meeting full DSM-IV criteria for the syndrome,” to 6 “major
depression or psychotic mania with severe functional impairment.” Details of the training,
strong inter-rater reliability and minor modifications to the LIFE-II scoring system are
provided elsewhere (10, 11).

Statistical analyses
To examine how depressive and manic symptoms correlated over time within subjects, two
parallel models were computed with manic symptoms as the outcome variable and then with
depressive symptoms as the outcome variable. We were interested in examining the
simultaneous relationship of symptoms, but also the effects of manic symptoms on
depressive symptoms over the next 2 weeks (and vice versa). Mixed-effects regression
models were used to account for the correlations of symptoms within subjects (18).
Analyses were conducted with the lme function of the NLME package in R using maximum
likelihood estimation (http://cran.r-project.org/src/contrib/Descriptions/nlme.html). This
program accounts for varying number of symptom interviews across individuals. As acute
mania at baseline was an exclusion criterion, mean mania scores were low during the first 4
weeks, so our analyses focused on weeks 5–72. For manic symptoms, independent variables
included current depression (LIFE-II) scores, and depression scores at 1 -week lag and 2 -
week lag. We included simple effects of depression, as well as curvilinear effects (to test
whether the influence of depressive symptoms on mania varied with depression severity).
Other independent variables included lithium or other mood-stabilizer, antidepressant and
antipsychotic equivalent doses; number of weeks since study entry (to control for symptom
changes over time); and follow-up interview number (to control for the correlations of
ratings within each interview). Autocorrelation terms were estimated, and stationarity was
not assumed in calculating these. A parallel analysis was then conducted with depressive
symptoms as the outcome variable.

Results
Repeated LIFE ratings were available for 236 participants (a total of 14 045 observations).
Because of the large N, statistical power was high enough to detect very small effects, and
emphasis was placed on evaluating the effect size. This sample was 64% women (n = 152)
and the mean age was 41.2 (SD = 10.95) years; 221 (93.64%) met criteria bipolar I disorder,
200 (84.75%) participants were taking a mood stabilizer. As with other bipolar samples (19),
110 reported a lifetime history of substance misuse. Also parallel with other major
longitudinal studies (8), 91.5% of patients reported at least some depressive symptoms, and
69.5% reported at least some manic symptoms during the follow-up period.

With mania LIFE-II scores as an outcome variable, Phi (the estimated within-subject
correlation among mania scores) was 0.72. As shown in Table 1, the intercept term was
significant, suggesting that the average mania score was above one. There was a small but
significant effect for week; for each week followed, mania scores increased by an average of
0.005 points. For the effect of current depression on mania, there was a significant positive
effect that was qualified by a negative curvilinear effect, as shown in Fig. 1. In contrast to
the strong inverse relationship assumed by the unidimensional model, depression accounted
for very little of the variance in manic scores. Simple effects and curvilinear effects of
depression scores at 1-week and 2-week lags were unrelated to mania (all B’s < 0.04, all t’s
< 1.66) and so are not displayed in Fig. 1. Medication scores also were unrelated to mania
(all B’s < 0.07, all t’s < 1.44). The final model did not include these non-significant effects.
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To examine the effects of mania on depression, we computed a parallel model. Phi was 0.80.
Focusing on effects of current mania on depression, there was a positive association that was
qualified by a negative curvilinear effect. For the effects of mania at 1-week lag, there was a
simple effect but no significant curvilinear effect. Considering mania at a 2-week lag, there
was a significant positive effect qualified by a negative curvilinear effect. As shown in Fig.
2, findings were not consistent with the hypothesized inverse relationship. As above, effects
of mania scores were very small and accounted for very little of the variance in depression
scores (All B’s < |0.11|). None of the medication effects were significant.

Parallel analyses were conducted within subgroups. Confining analyses only to persons with
bipolar I disorder did not change the pattern of findings nor did separate parallel analyses by
gender.

Discussion
It often has been assumed that mania and depression represent two poles of the same
dimension. This assumption is embedded in the name of bipolar disorder. This study
provides one of the first tests of how manic and depressive symptoms correlate over time
within persons. There are limitations in our methods – other patterns might be observed with
more frequent assessments, modelling of more specific symptoms or other sampling
strategies. The study strengths, though, include the use of psychometrically sound measures,
weekly ratings over a 72-week period from interviews with trained independent raters, a
large clinically representative sample with heterogeneity in comorbid conditions, and the
within-subjects regression analyses that incorporated current and lagged symptom effects as
well as medication effects.

The bipolar model suggests that depression and mania would be robustly and negatively
correlated. Our findings do not support this view. Correlations between depressive and
manic were extremely low. This is consistent with cross-sectional factor-analytic findings
that suggest depressive and manic symptoms are independent (cf. 4–6). Our findings also fit
with previous findings that severity of depressive symptoms predicts depressive episodes
over time, whereas severity of manic symptoms predicts manic episodes over time (20).

Current findings suggest that mania and depression might be conceptualized as two
separable symptom dimensions. This two-dimension model fits with the high rates of mixed
episodes noted in bipolar disorder (21, 22). That is, one would expect that mania and
depression could co-occur if the two syndromes are independently fluctuating.

Our finding that depression and mania do not function as opposite poles adds to a growing
body of studies questioning the conceptualization of bipolar disorders (23–25). We must
acknowledge clear evidence that depression rates are elevated among people with a personal
(26) or a family history of mania (23). Taken together, it may be that certain risk factors
could operate to increase risks of both mania and depression. As shown in Fig. 3, such
variables may enhance a general propensity for dysregulation (27, 28). On the other hand,
there may be a set of risk factors that increase the risk for mania, and a different set of risk
factors that increase the risk for depression (24, 25, 29). Although preliminary, we hope that
our findings stimulate more research on how mania and depression relate within bipolar
disorder.
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Significant outcomes

• Although the very name of the disorder suggests that depression and mania can
be considered a single dimension within bipolar disorder, careful statistical
analyses suggest that this model is not supported.
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Limitations

• More frequent assessments might suggest a different pattern.

• We did not examine specific symptom patterns within manic or depressive
syndromes.
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Fig. 1.
Predicted mania scores as a function of current depression levels.
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Fig. 2.
Predicted depression scores as a function of current, 1-week lag, and 2-week lag mania
levels.
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Fig. 3.
Mania and depression as separable dimensions.
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Table 1

Random effects regression parameters

B SE t

Individual depression LIFE scores as predictors of individual mania LIFE scores (df = 13 805)

 Intercept 1.349 0.054 24.807***

 Weeks in the study 0.005 0.002 2.305*

 Current level of depressive symptoms 0.050 0.027 1.900*

 Curvilinear effect of current depressive symptoms −0.014 0.004 −3.256**

 Follow-up interview number −0.048 0.017 −2.762**

Individual mania LIFE scores as predictors of individual depression LIFE Scores (df = 13 754)

 Intercept 1.962 0.103 18.90***

 Weeks in the study 0.009 0.003 3.44***

 Current level of manic symptoms 0.102 0.038 2.68**

 Curvilinear effect of current manic symptoms −0.026 0.006 −4.07***

 Mania 1 week before depression assessment 0.078 0.039 2.01*

 Curvilinear effect of level of manic symptoms 1 week before −0.008 0.006 −1.29

 Level of manic symptoms two weeks before 0.109 0.039 2.84**

 Curvilinear effect of manic symptoms at 2 weeks before −0.016 0.006 −2.56 *

 Follow-up interview number −0.112 0.019 −5.88***

*
P ≤ 0.05;

**
P ≤ 0.01;

***
P ≤ 0.0005.
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