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Mood Symptoms, Functional Impairment,
and Disability in People With Bipolar Disorder:
Specific Effects of Mania and Depression

Gregory E. Simon, M.D., M.P.H.; Mark S. Bauer, M.D.; Evette J. Ludman, Ph.D.;
Belinda H. Operskalski, M.P.H.; and Jiirgen Uniitzer, M.D., M.P.H.

Objective: To examine the relationship between
changes in mood symptoms and changes in func-
tioning or disability in people treated for bipolar
disorder.

Method: This study was a secondary analysis
of data from 441 patients enrolled in a randomized
trial of a care management and psychoeducational
intervention for bipolar disorder (diagnosed ac-
cording to DSM-1V). Study participants were en-
rolled between August 1999 and October 2000, and
follow-up data were collected until October 2001.
Five in-person assessments spaced 3 months apart
included structured assessment of current mood
symptoms (using the Structured Clinical Interview
for DSM-1V), the Medical Outcomes Study 36-Item
Short-Form Health Survey (SF-36) functional status
questionnaire, and questions regarding days of dis-
ability during the past 3 months. Repeated-measures
analyses examined the associations between each
outcome measure and severity of mood symptoms.
Additional analyses separated variability in mood
symptoms into between-person variation (average
symptom severity, or trait effects) and within-person
variation (change from average symptom severity,
or state effects).

Results: Severity of depression symptoms
showed a strong and consistent association with
all 4 measures of impairment and disability (SF-36
Role-Emotional score, SF-36 Social Function score,
days unable to perform household responsibilities,
days disabled from other activities; p <.001 for
all comparisons). These associations all remained
highly significant (p <.001) after adjustment for
co-occurring symptoms of mania. Severity of mania/
hypomania symptoms also showed significant asso-
ciation with all disability measures (p < .001 for all
comparisons), but these associations were weaker
after adjustment for co-occurring symptoms of de-
pression (p < .001 for SF-36 Role-Emotional score,
p = .004 for SF-36 Social Function score, p = .069
for days unable to perform household activities,

p = .049 for days disabled from other activities). In
analyses focused on within-person variation, change
in depression was again strongly related to all mea-
sures of impairment and disability (p <.001 for all
comparisons). After adjustment for co-occurring
depression, change in mania/hypomania was not
consistently associated with measures of impairment
or disability (p = .02 for SF-36 Role-Emotional
score; p > .40 for all other comparisons).

Conclusions: Among people treated for bipolar
disorder, modest changes in severity of depression
are associated with statistically and clinically sig-
nificant changes in functional impairment and dis-
ability. In contrast, changes in severity of mania or
hypomania are not consistently associated with dif-
ferences in functioning. Conventional measures of
functioning, however, may not be sensitive to the
effects of mania symptoms.

(J Clin Psychiatry 2007,68:1237-1245)
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M ood disorders are among the leading causes
of functional impairment and disability. In the
United States, lifetime prevalence of unipolar depression
exceeds 15%,' and prevalence of bipolar spectrum disor-
ders exceeds 5%.> The World Health Organization’s Glo-
bal Burden of Disease Study®* estimated that unipolar
depression ranks second as a cause of years lost to prema-
ture death and disability in the developing world. Bipolar
disorder was estimated to rank sixth as a cause of years
lost to disability.

An extensive literature documents the burden associ-
ated with unipolar depression. Depressive disorders are
associated with marked functional impairment, lost work
productivity, and decrements in health-related quality of
life.>” Recovery from depression is associated with im-
provements in functional status and increases in work
productivity.® Improved depression treatment results in
improvements in daily functioning.”™"

Kessler and colleagues'? have recently argued that a
significant portion of disability traditionally attributed
to unipolar depression should probably be attributed to
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TAKE-HOME POINTS

@ In patients with bipolar disorder, severity of mood symptoms is strongly associated with

functional impairment and disability.

@ The relationship between mood symptoms and disability is much stronger for symptoms

of depression than for symptoms of mania.

¢ Improvement in symptoms of depression is associated with significant improvements in

functional impairment and disability.

bipolar disorder. Research regarding disability in bipolar
disorder, however, is more limited than for unipolar de-
pression. Several cross-sectional studies have found that
mood symptoms in bipolar disorder are associated with
significant functional impairment.*”"’ In an employed
population, diagnosis of bipolar disorder was associated
with a greater than 2-fold increase in days missed from
work."® In general, the association with disability and
reduced quality of life is much stronger for symptoms
of depression than for symptoms of mania.'*"” A litera-
ture review and longitudinal study by Bauer and col-
leagues" found that level of disability over a 1-year
period was strongly associated with average level of de-
pression symptoms and only weakly associated with
symptoms of mania. Using longitudinal data from the
National Institute of Mental Health Collaborative De-
pression study, Judd and colleagues® found strong asso-
ciations between disability and severity of depression.
Severity of mania symptoms made only a minimal con-
tribution to prediction of disability.”

In this report, we use data from a large longitudinal
study of outpatients treated for bipolar disorder to ex-
amine cross-sectional and longitudinal relationships
between mood symptoms and functional impairment or
disability. We specifically focus on 2 questions: What
are the unique contributions of depression and mania
symptoms to impairment or disability? How are changes
in mood symptoms over time associated with changes
in impairment or disability? This report extends previ-
ous research in 3 ways. First, we use generalizable mea-
sures of impairment and disability that allow compari-
son with the effects of other chronic health conditions.
Second, we distinguish stable differences between in-
dividuals (trait effects) from changes over time within
individuals (state effects). Third, we attempt to distin-
guish effects of mania symptoms from the effect of
co-occurring subthreshold depression symptoms. Such
subthreshold mixed syndromes are the rule rather than
the exception.”'

METHOD

Study methods are described in detail in earlier publi-
cations”* and are summarized here. Study participants
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were enrolled between August 1999 and October 2000,
and follow-up data were collected until October 2001.

Participants

Participants were recruited from 4 mental health clin-
ics of Group Health Cooperative, a prepaid health plan
serving approximately 500,000 members in Washington
state and Idaho. Study clinics were located in the cities of
Seattle, Redmond, Federal Way, and Tacoma. The Group
Health Cooperative enrollment is generally representa-
tive of the area population and includes low-income and
disabled members enrolled through capitation contracts
with Medicaid and Medicare. Previous research® indi-
cates that the treated prevalence of bipolar disorder in the
Group Health Cooperative population is approximately
0.4%, similar to that in other insured populations.”

Computerized billing records were used to identify
all patients seen at participating clinics in the prior 12
months with a visit diagnosis of bipolar disorder (type I
or type II), schizoaffective disorder, or cyclothymic dis-
order. Subsequent clinical assessment (see below in Mea-
sures) limited the sample to patients with confirmed
DSM-IV diagnosis of bipolar disorder type I or type II.

Potential participants were approached through an in-
vitation letter followed by a telephone call from study
staff. All participants were invited to attend an in-person
eligibility and baseline assessment at 1 of the 4 study
clinics. Those participants found eligible (see below in
Measures) were randomly assigned to continue in usual
care or to participate in a care management and psycho-
education intervention program. The intervention pro-
gram and its effects on clinical outcomes are described
in previous publications.?

Study procedures were approved by institutional re-
view boards at Group Health Cooperative and the Uni-
versity of California at Los Angeles. All participants re-
ceived a complete description of study procedures, risks,
and potential benefits, and all participants provided writ-
ten informed consent prior to the baseline assessment
and again prior to enrollment in the longitudinal study.

Measures

The baseline assessment included selected modules of
the Structured Clinical Interview for DSM-IV (SCID)?’
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(current depression, past depression, current mania, past
mania, substance abuse) as well as the Medical Outcomes
Study 36-Item Short-Form Health Survey (SF-36)* func-
tional status questionnaire and questions (adapted from
the National Health Interview Survey?) regarding days of
disability in the past 3 months.

Eligibility for enrollment required confirmation of bi-
polar disorder either by SCID interview or by unambigu-
ous medical record documentation of a manic episode (for
diagnosis of bipolar disorder type I) or both depressive
and hypomanic episodes (for diagnosis of bipolar disorder
type II). Participants for whom the SCID confirmed a
diagnosis of bipolar disorder type I or type II were im-
mediately invited to participate in the longitudinal study.
If the research interview did not confirm a diagnosis of
bipolar disorder, then the principal investigator (G.E.S.)
reviewed treatment records and consulted with treatment
providers for final confirmation.

All participants enrolled in the longitudinal study were
asked to return for in-person research assessments every 3
months. This report includes data collected during the first
12 months of the 24-month study.

At each assessment (baseline and follow-up), the SCID
was used to assess the number and severity of symptoms
of depression and mania/hypomania over the prior month.
At each timepoint, depressive and manic symptoms were
classified into 3 categories: full mood episode (i.e., met
DSM-1V criteria for major depression, hypomania, or ma-
nia), significant subthreshold symptoms (i.e., at least 1
criterion A symptom scored at the definite or severe level
plus at least 1 additional symptom scored at the definite or
severe level), and remission (i.e., no symptoms or too few
symptoms to meet the subthreshold definition described
above).

In this report we focus on 4 measures of functional im-
pairment and disability:

* The Role-Emotional subscale of the SF-36, a
3-item scale measuring how much emotional prob-
lems interfere with work or other daily activities.
Scores range from 100 (least possible impairment)
to 0 (greatest possible impairment). In the U.S.
general population, mean score is 81 with a stan-
dard deviation of 33.%

e The Social Function subscale of the SF-36, a
2-item scale measuring how often and how se-
verely medical or mental health problems interfere
with normal social activities. Scores range from
100 (least possible impairment) to 0 (greatest pos-
sible impairment). In the U.S. general population,
mean score is 83 with a standard deviation of 22.%

» The number of days in the last 3 months that the
participant was “completely unable to manage
usual household responsibilities” because of
illness.
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» The number of days in the last 3 months that the
participant was “completely unable to participate
in other daily activities” because of illness.

Data Analysis

Each participant contributed data for the baseline and
up to 4 follow-up assessments (maximum of 5 observa-
tions per participant). In order to account for clustering of
observations within participants and for a variable num-
ber of missing observations per person, regression models
were fit using mixed-model analysis of covariance. All
models incorporated adjustment for participant age, sex,
and assignment to either the intervention or usual care
group.

Initial analyses examined mean ratings for each im-
pairment and disability measure at each timepoint ac-
cording to severity of depression or severity of mania
symptoms at that timepoint. Separate models examined
severity of depression and mania without accounting for
the co-occurrence of the two. These analyses used the
3-level severity classification described above. Severity
of mood symptoms was considered as a categorical vari-
able, and an F statistic evaluated whether variation in each
impairment or disability measure across the 3 mood se-
verity categories exceeded that expected by chance.

Because severity of mania and severity of depression
are moderately correlated and because patients often ex-
perience mixed mood states,”' a second set of analyses
examined the independent contributions of depression
and mania to predicting impairment or disability. For each
outcome measure, a single model included severity rat-
ings for both depression and mania. Separate F statistics
(1 for depression severity and 1 for mania severity) ex-
amined whether impairment or disability varied across
mood severity categories more than expected by chance
(e.g., How does SF-36 Role-Emotional score vary across
mania severity categories after adjustment for co-
occurring symptoms of depression?).

While the analyses described above would account
for multiple observations per person, they confound
between-person and within-person variation. Between-
person variation is analogous to a trait effect (Between
individuals, is a lower average level of depression asso-
ciated with a lower average level of disability?). Within-
person variation is analogous to a state effect (Within
individuals, is a decrease over time in severity of depres-
sion associated with a simultaneous decrease in dis-
ability?). The final set of analyses attempted to isolate
within-person variation (i.e., to separate state effects from
trait effects). The method for separating within-person
and between-person variance followed that described by
Neuhaus, as applied in our previous research.” For each
participant, mood symptom ratings for all timepoints
were averaged to create person-level mean values for
depression and mania severity. This person-level mean
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Figure 1. Measures of Impairment and Disability According to Severity of Depression Symptoms
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value was then subtracted from the value for each time-
point, yielding 1 change score for each person at each
timepoint (i.e., up to 5 depression and 5 mania change
scores per person). Each change score indicated how
much that participant’s depression or mania value for that
timepoint was higher or lower than her/his average value
over 12 months. If depression or mania ratings were
constant, then all 5 change scores would equal zero,
indicating no within-person variability. If depression or
mania ratings varied during follow-up, then change scores
would have a range of positive and negative values. Four
regression models (1 for each outcome) examined impair-
ment or disability as a function of within-person change
in depression severity ratings, within-person change in
mania symptom ratings, age, sex, and treatment group as-
signment. Models were fit using mixed-model analysis of
covariance to account for multiple observations per per-
son. Separate F statistics examined whether impairment
or disability was associated with change in depression
severity after accounting for change in mania severity and
whether impairment or disability was significantly associ-
ated with change in mania severity after accounting for
change in depression severity.

RESULTS

Four hundred forty-one participants were enrolled in
the longitudinal study. As reported previously,” the
sample was 69% female with a mean age of 44 (range, 18
to 85) years. Three hundred thirty-six participants (76%)
met criteria for bipolar disorder type I, with the remainder
meeting criteria for bipolar disorder type II. At the base-
line assessment, 154 participants (35%) met criteria for
current major depressive episode, and an additional 171
(39%) reported clinically significant subthreshold depres-
sion symptoms. At baseline, 68 participants (15%) met
criteria for current manic or hypomanic episode, and an
additional 149 (34%) reported clinically significant sub-
threshold symptoms of mania or hypomania. A history of
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substance abuse or dependence was reported by 203 par-
ticipants (46%), but only 22 (5%) met criteria for current
substance use disorder.

Rates of participation in follow-up assessments were
87% at 6 months and 85% at 12 months. Compared to
those completing all follow-up assessments, those miss-
ing at least 1 assessment were younger (41 years vs. 45
years, p = .01) but did not differ significantly in baseline
depression severity (p =.45) or baseline mania severity
(p=.31).

Initial analyses compared functional impairment and
disability ratings according to depression severity ratings
measured at the same time (Figure 1). For each measure,
depression severity was strongly associated with impair-
ment or disability. Compared to those in remission, par-
ticipants meeting criteria for major depression scored
approximately 60 points lower on the Role-Emotional
subscale of the SF-36 (approximately 2 times the standard
deviation in the general population) and reported an ad-
ditional 15 days per 3 months of being completely unable
to participate in daily activities. The impairment and dis-
ability associated with subthreshold depression were ap-
proximately half as large. As shown in Figure 2, severity
of mania was also significantly associated with each mea-
sure of impairment and disability, but effects were uni-
formly smaller than those seen for depression. Compared
to those in remission, participants in a current hypomanic
or manic episode scored approximately 30 points lower
on the Role-Emotional subscale of the SF-36 and reported
an additional 9 days per 3 months of being completely un-
able to participate in daily activities. The impairment and
disability associated with subthreshold mania symptoms
were approximately half as large.

The next set of analyses examined the unique effects
of either depression or mania on impairment and dis-
ability (i.e., effect of depression after adjusting for
co-occurring mania symptoms and effect of mania after
adjusting for co-occurring depression symptoms). Ac-
counting for the effects of co-occurring mania symptoms
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Figure 2. Measures of Impairment and Disability According to Severity of Mania/Hypomania Symptoms
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Figure 3. Measures of Impairment and Disability According to Severity of Mania/Hypomania Symptoms, Adjusted for Age, Sex,

and Co-Occurring Depression Symptoms
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did not reduce the association between depression and
measures of impairment or disability (data not shown). In
contrast, accounting for co-occurring symptoms of de-
pression uniformly reduced the effect of mania symptoms
on impairment and disability (Figure 3). Compared to
those in remission, participants in a current manic or
hypomanic episode scored approximately 15 points lower
on the Role-Emotional subscale of the SF-36 and re-
ported an additional 4.7 days per 3 months of being com-
pletely unable to participate in usual activities. Across all
measures, these effects were approximately half as large
as the unadjusted effects seen in Figure 2. These effects
remained statistically significant (Figure 3) for SF-36
subscales and were marginally significant for measures
of disability days.

The final set of analyses separated variation in mood
symptom severity into differences between individuals
and changes within individuals over time. As described
above, individual-level change scores were computed
for depression and mania severity by subtracting that
individual’s average score from the score at each time-
point. At each timepoint, this change score reflected how
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that individual’s depression or mania rating at that time
differed from her/his average or typical rating. As shown
in Figure 4, change in severity of depression was strongly
associated with all measures of impairment or disability
after accounting for change in co-occurring symptoms of
mania. An improvement of 1 level in depression severity
(analogous to improvement from subthreshold depression
to remission) was associated with a 22-point improve-
ment in the Role-Emotional subscale of the SF-36 and
with an additional 3.8 days per 3 months of being able to
participate in usual activities. A worsening of 1 level in
depression severity was associated with a similar magni-
tude of worsening in functioning and disability.

Analyses of change scores for mania (Figure 5)
showed small and inconsistent effects. After accounting
for change in co-occurring depression, change in mania
severity was significantly associated with change in SF-
36 Role-Emotional score, but adjusted differences were
small. A worsening of 1 level in mania severity was as-
sociated with an 8.5-point worsening in Role-Emotional
score. Change in mania was not significantly associated
with the other 3 measures of impairment or disability.

J Clin Psychiatry 68:8, August 2007
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Figure 4. Measures of Impairment and Disability According to Change in Severity of Depression Symptoms®*®
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Figure 5. Measures of Impairment and Disability According to Change in Severity of Mania Symptoms*®
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Secondary analyses examined potential interaction ef-
fects and effect modifiers. For each of the 4 outcomes, in-
cluding the interaction between depression severity and
mania severity did not significantly improve prediction
of impairment or disability (i.e., the relationship between
depression and disability did not vary significantly be-
tween those with and without co-occurring symptoms
of mania and vice versa). Limiting the sample to those
with bipolar disorder type I (N = 336) yielded essentially
identical results. The sample with type II bipolar disorder
was too small (N = 105) to support subgroup analyses.

DISCUSSION

In this sample of outpatients treated for bipolar disor-
der, functional impairment and disability were strongly
related to severity of depression. Differences were con-
sistent across measures, statistically robust, and clearly
important from a clinical or public health perspective.
Adjustment for co-occurring mania did not reduce the
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magnitude or significance of these effects. In contrast, se-
verity of mania symptoms showed more modest associa-
tions with impairment and disability. After accounting for
the effects of co-occurring depression, associations be-
tween mania and disability were small in magnitude (i.e.,
less than 25% of the standard deviation in the general
population) and frequently did not exceed what was
expected by chance. Analyses focused on within-person
variability showed an even clearer contrast. Change in
depression severity was strongly associated with impor-
tant differences in functioning and disability, while change
in severity of mania was only minimally associated with
disability or impairment.

As we?! and others™ have reported, mixed mood symp-
toms are more the norm than the exception in outpatients
treated for bipolar disorder. In this sample,”’ mixtures
of subthreshold and threshold mania symptoms with
subthreshold depression were more common than were
“pure” mania presentations. Consequently, it is especially
important to understand the impact of these subthreshold
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mixed states on functioning and disability. Judd and col-
leagues® found that functional impairment in mixed states
is primarily due to depression symptoms. We took addi-
tional steps to account for the effect of subthreshold de-
pression symptoms, and we found that symptoms of ma-
nia or hypomania make no significant contribution to
impairment or disability in mixed mood states.

Analyses of within-person change (presented in Fig-
ures 4 and 5) provide the most policy-relevant estimates
of the association between severity of depression and
disability. Previous studies have been limited to either
cross-sectional comparisons or repeated cross-sectional
analyses of longitudinal data. Those analyses commingle
within-person comparisons (How are changes in depres-
sion associated with changes in disability?) with state
comparisons (How do individuals with more depression
on average compare to those with less depression?). Both
clinical practice and policy are most concerned with
whether improving the outcomes of treatment could re-
duce the overall burden of bipolar disorder. That question
is best addressed by analyses of within-person change: ex-
amining how improvement in mood symptoms is associ-
ated with less functional impairment and disability.

In this sample, modest reductions in severity of de-
pression were consistently associated with important
decreases in functional impairment and disability. As
shown in Figure 4, a decrease of 1 or more units in sever-
ity of depression (equivalent to a change from subthresh-
old depression symptoms to complete remission) was as-
sociated with a 20-point improvement in Role-Emotional
score. That change equates to approximately two thirds of
the standard deviation of the Role-Emotional score in the
U.S. general population. Similarly, a 1-unit decrease in de-
pression severity was associated with a 12-point improve-
ment in Social Function score—also approximately equal
to two thirds of the standard deviation in the U.S. general
population. This difference in Social Function scores is
as large as the effects of more severe medical problems
such as congestive heart failure or recent myocardial in-
farction® and larger than the effects of common chronic
conditions such as diabetes or arthritis.’** The same 1-unit
improvement in depression severity was associated with
3 to 4 fewer days of disability over 3 months. This dif-
ference is larger than the effect of chronic medical condi-
tions such as arthritis or heart disease.” Our findings cer-
tainly support the argument for more research and clinical
attention to treatment of the depressed phase of bipolar
disorder.***>%

Impairment and disability were assessed by partici-
pants’ self-reports, and this is an important limitation of
our methods. In general, previous research supports the
accuracy of patients’ self-reports for measurement of both
time missed from work due to illness®~ and productivity
when at work.*®** Nevertheless, the accuracy of self-
reported impairment and disability may be a greater con-
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cern among patients treated for depression, a condition
characterized by pessimism and negative self-assessment.
Some previous research has examined this potential bias.
Morgado and colleagues* used data from 25 depressed
inpatients to compare memories of preadmission func-
tioning collected either when acutely depressed or after
recovery from depression. Patients’ recollections of past
work adjustment were generally more positive after re-
covery than when acutely depressed. No data were avail-
able regarding agreement between patients’ recall (either
when depressed or recovered) and functioning assessed at
the time of interest. To address concerns that depression
might bias recall of work functioning, Wang and col-
leagues*' used experience-sampling methods to examine
actual workplace behavior in 286 telephone call center
workers (selected to oversample workers with current de-
pression). Of all the chronic conditions examined, depres-
sion showed the strongest and most consistent association
with decreased productivity while at work.*' We believe
this literature supports the validity of self-reported func-
tioning and disability, even among patients treated for
depression. Still, self-report bias may account for some
of the association we observe.

Consistent with previous research,' we find
only weak associations between severity of mania and
measures of functional impairment or disability. While
both DSM-IV* criteria and the SCID* assessment re-
quire the presence of impairment for diagnosis of a hypo-
manic or manic episode, we and others find that impair-
ment during manic or hypomanic episodes is primarily
due to co-occurring depression symptoms. This consistent
pattern across studies may imply that symptoms of mania
are not associated with substantial disability, but we
should consider several methodological issues that might
contribute to a falsely negative finding. First, this finding
may reflect reporting bias associated with manic symp-
toms. Elevated mood and exaggerated self-esteem could
certainly bias self-reported work or social functioning,
but we are not aware of any empirical research directly
examining this potential bias. This type of self-report bias
might explain the lack of association between mania
symptoms and self-ratings of function included in the
SF-36. We would expect, however, that biased self-
perceptions would have less effect on more objective
measures such as days unable to perform usual activities.
Second, the measures used in this and other studies may
not be sensitive to the type of functional impairment
caused by mania. The SF-36, for example, may be more
sensitive to effects of depression (fatigue, decreased mo-
tivation, poor concentration, increased bodily pain) than
to effects of mania (irritability, impulsivity). Third, stud-
ies of outpatients may not capture the impairment as-
sociated with more severe mania symptoms.

Interpretation of these findings should consider some
other important limitations. The sample included only

17,19,42
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patients currently or recently treated. At any point in time,
fewer than half of community residents with bipolar dis-
order are receiving active treatment.***> All participants
were treated in a single health insurance system. While
the sample did include those enrolled through Medicaid
and Medicare, the most severely ill patients are probably
underrepresented. Because symptoms of mania were less
frequent and severe than were symptoms of depression,
our sample allowed less statistical power to reliably detect
moderate or small associations between disability and se-
verity of mania/hypomania. The SCID assessed severity
of mood symptoms over the prior month, while number
of days of disability was measured over the prior 3
months. Consequently, we might underestimate associa-
tions between mood symptoms and disability days in pa-
tients with frequent mood changes. We did not conduct
repeated assessments of anxiety or substance use comor-
bidity, so we are unable to examine longitudinal associa-
tions between those comorbid conditions and disability.

CONCLUSIONS

Among outpatients treated for bipolar disorder, symp-
toms of depression show strong cross-sectional and longi-
tudinal associations with functional impairment and days
of disability. Modest changes in severity of depression are
associated with important changes in daily functioning.
After accounting for co-occurring symptoms of depres-
sion, severity of mania or hypomania does not show sig-
nificant associations with either self-reported functional
impairment or days of disability.
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