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Abstract

Objectives—Although major depression is characteristic of both bipolar disorder and major
depressive disorder, there is disagreement as to whether there are distinct features of depression
that differentiate these two conditions. The primary aim of this study was to use methods based in
item response theory to evaluate differences in DSM-1V depression symptom endorsement in an
epidemiological sample of individuals with a history of mania (i.e., bipolar depression) versus
those without (i.e., unipolar depression).

Methods—Clinical interview data were drawn from a subsample (n = 13,058) of individuals with
bipolar or unipolar depression who had participated in the National Epidemiologic Survey on
Alcohol and Related Conditions. Using these data, a two-parameter item response model was used
to estimate differential item functioning of DSM-1V depressive symptoms between these two
groups.

Results—Differences in severity parameter estimates revealed that suicidal ideation and
psychomotor disturbance were more likely to be endorsed across most levels of depression
severity in bipolar versus unipolar depression. Differences in discrimination parameter estimates
revealed that fatigue was significantly less discriminating in bipolar versus unipolar depression.

Conclusions—Equating for level of depression symptom severity, study results revealed that
suicidal ideation and psychomotor disturbance are endorsed more frequently in bipolar versus
unipolar depression. Study data also suggested that fatigue may be endorsed more frequently in
unipolar relative to bipolar samples at moderate (versus low or high) levels of depression
symptom severity.
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Depression is a key feature of both major depressive disorder (MDD) and bipolar disorder.
Although some individuals with bipolar disorder do not experience depression,
accumulating evidence suggests that over the long term, the majority of those with bipolar
disorder will exhibit depression or depressive symptoms much more frequently than manic
symptoms (1, 2). Initial misdiagnosis of MDD is quite common among patients with bipolar
disorder (3), which may delay appropriate treatment and, in the case of antidepressant
monotherapy, potentially exacerbate mood cycling in vulnerable populations (4). Given this
risk for misdiagnosis, it is important to identify whether there are differences in the
symptomatic presentation of depression in MDD versus bipolar disorder. If differences exist,
understanding them will assist in differential diagnosis and increase the likelihood that a
patient receives pharmacological treatment appropriate to his or her illness. Further, an
understanding of differences in the phenomenology between bipolar and unipolar depression
will be important for creating and adapting psychosocial treatments for bipolar depression.

Although there have been several studies that have attempted to identify differences between
depression in MDD versus bipolar disorder, a review of the literature reveals somewhat
contradictory and inconclusive findings. Indeed, some (5-9), but not all (10), have reported
a greater prevalence of atypical features in bipolar versus unipolar depression. Yet others
have reported a greater prevalence of melancholic symptoms in bipolar depression (8, 11).
Additional research suggests that unipolar depression may be more strongly characterized by
anxiety and somatization (12) and that bipolar depression may be more strongly associated
with psychosis (8, 11). Although such related clinical features may, indeed, be informative
for differentiating the two syndromes, they are nevertheless not DSM-1V-defined core
symptoms of major depression. Thus, such features are limited in informing our
understanding of how the core symptoms of depression differentially operate in the two
groups. For example, it is possible that a greater prevalence of psychosis in bipolar
depression may be better accounted for by a history of mania. Finally, a recent review
covering over 30 years of research concluded that unipolar and bipolar depression symptom
presentations are more similar than different (12), and others have recently argued that the
two cannot be differentiated (13).

This mixed evidence may be related to methodological limitations in the existing literature.
Primarily, the large majority of these studies have utilized clinical versus community
samples of individuals (12), some of whom had been enrolled in clinical efficacy trials that
use narrow inclusion criteria (14, 15). In addition, with few exceptions (11, 15), sample sizes
have been generally small, thus rendering estimates unstable. Further, inconsistencies across
studies may be accounted for by Type I error, as most studies have performed a large
number of statistical comparisons without corresponding alpha level correction (12). Finally,
several studies have not controlled for overall symptom severity in their comparisons across
groups (5, 6, 11, 12, 14, 16). Thus, it is unclear whether any differential symptom expression
is due to true phenomenological differences between bipolar and unipolar depression, or
whether such differences are reflective of greater overall depression symptom severity in
one group versus another.

To address these limitations, the current study used methods based in item response theory
(IRT) (17) to evaluate differences in DSM-1V depression symptom endorsement in a
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community sample of individuals with bipolar versus unipolar depression. IRT methodology
provides significant improvement over previously used techniques, as it allows one to
examine the likelihood that a particular symptom will be endorsed at a particular level of
depression severity. Thus, differences between bipolar and unipolar depression can be
evaluated while simultaneously equating for depression symptom severity. Further
extending the literature, we conducted analyses using a large, nationally representative
sample of individuals.

Participants were drawn from the National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC) (18), a National Institute on Alcohol Abuse and Alcoholism-funded
survey of adults in the United States aged 18 years or older. To date, the NESARC
represents the largest epidemiological study of psychiatric conditions conducted in the
United States. Methods for obtaining the sample have been detailed in other sources (19). In
brief, informed consent was obtained from all participants. Only those respondents who
reported two weeks of either depressed mood or anhedonia in their lifetime completed the
section of the NESARC assessing lifetime occurrence of all DSM-1V symptoms of a major
depressive episode (MDE). Of the 43,093 adults surveyed, 1,154 endorsed lifetime
depressive symptoms and a lifetime history of manic episodes (i.e., bipolar depression), and
11,904 endorsed lifetime depressive symptoms in the absence of any mania or hypomania
(i.e., unipolar depression). The present analysis consisted of only those individuals (h =
13,058; 30% of the total sample). For participants with bipolar and unipolar depression,
respectively, average age was 39.4 (SD = 14.8) and 47.1 (SD = 17.21. Among participants
with bipolar depression, 63% (n = 727) were female2, 78% (n = 898) were Caucasian, and
83% (n = 958) were of non-Hispanic ethnicity. Among participants with unipolar
depression, 66% (n = 7,857) were female, 80% (n = 9,544) were Caucasian, and 84% (n =
9,999) were of non-Hispanic ethnicity.

Assessments

The Alcohol Use Disorders and Associated Disabilities Interview Schedule-DSM-IV
version (AUDADIS-1V) (20) was used to assess MDE symptoms and manic episode criteria.
Experienced interviewers received extensive training in this fully structured interview and
used computer-assisted software in order to decrease error in measurement (19). Developers
of the AUDADIS-1V also made considerable efforts to ensure that questions were
comprehensible for laypersons (21). Extensive data concerning the psychometric
performance of the AUDADIS-IV have been reported elsewhere (21). NESARC estimates
of lifetime and 12-month prevalence of MDD were 13.2% and 5.3%, respectively. NESARC

1AIthough it is possible that the younger age of the bipolar sample might have influenced study results, it is noteworthy that this group
reported overall greater lifetime symptomatology than those with unipolar depression (see Table 1). Thus, it is not likely that IRT
analyses were confounded by age.

20f the 41,682 individuals who participated in the NESARC, 57% (n = 23,743) were women. When overall prevalence of bipolar |
disorder was evaluated, including those with unipolar mania, prevalence of lifetime bipolar | disorder was 3.4% and 3.1% for women
and men, respectively. A sample-weighted comparison revealed no gender difference in the prevalence of lifetime bipolar | disorder
(X2 =243, df = 1, p = 0.21), which is consistent with prior reports.
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estimates of lifetime and 12-month prevalence of bipolar | disorder were 3.3% and 2.0%,
respectively. These estimates are generally comparable to those found in other recent
epidemiological surveys (22), although it should be noted that the prevalence rates for
bipolar I disorder in the NESARC “slightly exceeded the upper end of the range” of
previously reported estimates (23, p. 1211). Test-retest reliability for the MDD (24) and
bipolar I disorder (23) diagnoses was good in this sample.

For purpose of analysis, bipolar depression was characterized by endorsement of lifetime
threshold-level manic episode criteria and endorsement of lifetime MDE symptoms.
Unipolar depression was characterized by endorsement of lifetime MDE symptoms in the
absence of any manic or hypomanic episodes. Analyses focused on the seven MDE
symptoms assessed by the AUDADIS-IV once depressed mood and/or anhedonia were
endorsed: appetite/weight disturbance, sleep disturbance, psychomotor disturbance, fatigue,
worthlessness/guilt, concentration difficulty, suicidal ideation/attempt.

Statistical analyses

Overview—In order to estimate differential item functioning (DIF) in bipolar versus
unipolar depression, a two-parameter item response model was used. Item response
modeling allows us to examine the likelihood that a particular symptom will be reported at a
particular level of depression severity (i.e., the latent trait) in different groups. As this
method ensures that individual characteristics do not affect interpretation of total symptom
counts, equal comparisons can be made across groups. The estimation of DIF involved
comparing a series of analyses that isolate and compare each item parameter across each
identified group (25, 26). If the symptoms function similarly across groups, then the
parameters that describe the symptoms of depression will be estimated similarly in different
samples.

IRT model—Parametric models begin with a specific model of how the relationship
between the probability of an item response and an individual’s level of the underlying trait
should look (e.g., the item response function), and then model the estimated parameters that
describe the relationship. For purposes of this analysis, a two-parameter item response
model was selected. This model estimates: (i) a severity parameter to describe the point on
the latent continuum where a symptom becomes likely to be observed (e.g., > 50%); and (ii)
a discrimination parameter to describe how rapidly the probability of observing the
symptom changes across increasing levels of the latent continuum (e.g., slope of the item
response function). It is important to acknowledge that, in the current study, interpretation of
potential severity DIF is most relevant to study aims. Although we used a two-parameter
model because it provided a better fit to the data than a one-parameter model, we were most
interested in DIF that occurred in the severity parameter, as that is reflective of the
likelihood that a given symptom will occur at a given severity level. However, the
discrimination parameter is important in that it can be used to verify that a given symptom is
a good indicator of the underlying latent dimension.

Unidimensionality assumption—The primary assumption of item response models is
that responses to symptom queries are a function of individual variation along a single
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underlying dimension, which we tested using confirmatory common factor analysis of
tetrachoric correlations. This assumption is meaningful for both theoretical and statistical
reasons. Theoretically, the DSM-IV stipulates that symptoms are summed to determine the
presence or absence of a depression diagnosis. In so doing, DSM-IV assumes that responses
are linked to a single construct of depression severity (27). Statistically, information
regarding symptom functioning may be biased if a unidimensional item response model is
applied to multidimensional data.

Differential item functioning—We employed Version 2.0 of IRTLRDIF (D. Thissen,
IRTLRDIF v. 2.0b: Software for the Computation of the Statistics Involved in Item
Response Theory Likelihood-Ratio Tests for Differential Item Functioning, 2001,
unpublished manuscript) to complete DIF analyses. IRTLRDIF automatically
accommodates group differences with respect to the latent trait. IRTLRDIF sets the scale of
item parameters using the population distribution for the reference group. With the reference
group mean set at zero and standard deviation set at one, the estimated focal group mean
reflects a standardized difference from the reference group and the standard deviation
reflects the ratio of the focal and reference group standard deviations (D. Thissen, 2001,
unpublished manuscript).

Following Thissen et al. (28), we used a likelihood-ratio test statistic to provide a
significance test for the null hypothesis that the item parameters do not differ between the
identified groups (i.e., bipolar and unipolar depression). Analyses proceeded by initially
constraining both discrimination and severity estimates to be equal for the two subgroups
across all seven symptoms (Model A). For each of the seven symptoms, a model was then fit
that constrains all of the remaining symptoms’ discrimination and severity estimates to be
equal, but allows the estimates for one symptom to differ across the two groups (Model B).
The difference in the log-likelihoods (I1) of Model A and Model B [G2 = —2(Il\odel A —
[IMmodel B)] Provides an omnibus test (df = 2) of whether there is DIF for the discrimination
and/or severity estimate for this symptom. If significant, follow-up tests can be conducted to
identify whether DIF is present in discrimination or severity estimates by further
constraining models.

Given that we conducted DIF analyses across multiple symptoms, it is important to account
for risk of Type I error. Although Bonferroni correction has typically been used to do so,
this strategy can be conservative and may result in reduced power to detect differences. As
an alternative, we employed the Benjamini-Hochberg procedure (29), using methods
described elsewhere (30). For all DIF analyses, we set alpha at 0.05. We used the
Benjamini-Hochberg procedure to adjust p-values for all 1df tests.

Given the large sample size employed in the current study, relatively small differences
between groups may emerge as statistically significant. A priori, we decided that a
difference = 0.25 in item severity would represent a clinically meaningful difference. As
described by Steinberg and Thissen (31), a difference of 0.25 can be interpreted as one
quarter of a “standard unit difference between the values of the [underlying] trait necessary
to have a 50-50 chance of responding positively in one group compared to another” (31, pp.
405-406). This may be considered to be a small effect size (32). For example, a DIF of 0.25
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for a given item severity would mean that, depending on the values of the discrimination
parameters as well as how close the actual group severity parameters are to 0, differences in
group proportions responding affirmatively to a given item could range from 2% to 8% (for
discrimination parameters ranging from 0.50 to 2.00) (31).

With respect to discrimination parameters, Steinberg and Thissen (31) suggest that the best
way to determine whether a statistically significant discrimination parameter is also
clinically significant is by visual inspection of the respective item response functions. This
recommendation is based upon the argument that interpretation of discrimination DIF
outside the context of overall severity (as represented by the b parameter) provides limited
information regarding the clinical utility of the effect. In contrast, a “graphic display is the
most easily comprehensible description of the effect size,” (31, p. 411) because it allows for
the interpretation of discrimination DIF relative to severity. Interested readers are referred to
Steinberg and Thissen (31) for an expanded discussion of effect size estimation in two-
parameter IRT models.

Unidimensionality assumption

We conducted confirmatory factor analyses in order to test the assumption of the
unidimensionality of depression symptoms in the unipolar and bipolar subgroups. Fit
statistics for the unipolar group [X?2 = 543.95; comparative fit index (CF1) = 0.977; Tucker-
Lewis Index (TLI) = 0.978; root mean square error of approximation (RMSEA) = 0.059]
and bipolar group (X2 = 62.11; CFIl = 0.945; TLI = 0.953; RMSEA = 0.057) indicated a
reasonable fit to the data. We determined that these fit statistics were sufficient to proceed to
fitting IRT models.

Differential item functioning

Table 1 lists frequency of endorsement of each of the DSM-IV major depression symptoms
for each participant group, as well as corresponding severity and discrimination parameter
estimates. As reflected in the generally greater frequency of symptom endorsement among
those with bipolar depression (see Table 1), there was an overall depression severity
difference between the two groups, with the bipolar group having a mean depression
severity that was 1.17 standard deviation units higher than the unipolar group. It is important
to note that this overall difference is accounted for in the DIF analysis by equating for
depression severity on the latent dimension.

Table 2 lists group differences in severity and discrimination parameter estimates for each
symptom. As evidenced in Table 2, two items exceeded study criteria for statistically and
clinically significant severity DIF. One item exceeded study criteria for both statistically and
clinically significant discrimination DIF. To aid in interpretation of findings, Figure 1
represents a pictorial representation of DIF for all seven of the depression symptoms
evaluated. Differences in severity parameter estimates for bipolar and unipolar depression
revealed that psychomotor disturbance (bpipolar = =0.11, bynipolar = 0.17, bgifference = —0.28)
and suicidal ideation (byjpolar = 0.01, bynipolar = 0.48, Dyifference = —0.47) were endorsed at
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lower levels of depression severity in bipolar versus unipolar depression. The differences in
severity parameter estimates were statistically significant for both psychomotor disturbance
(G2=5.4,df = 1, p < 0.001) and suicidal ideation (G2 = 27.3, df = 1, p < 0.001).

Data revealed significant differences in discrimination parameter estimates for fatigue
(abip(,.ar =1.34, Aunipolar = 1.85, agifference = —0.51; G?= 8.5,df =1, p<0.01) and
psychomotor disturbance (apipolar = 1.41, aynipolar = 1.81, agifference = —0.40; G?2=5.1,df =
1, p < 0.01). However, visual inspection of the item response functions revealed that
psychomotor disturbance was endorsed consistently at lower levels of severity in bipolar
relative to unipolar depression (i.e., the item response curves cross only at the highest levels
of depression severity). It is only at the most severe levels of depression that non-uniform
DIF could potentially impact interpretation of the model, but at that point on the distribution,
nearly 100% of the current study sample endorsed psychomotor disturbance (see Fig. 1).
Thus, the effect of discrimination DIF on this item is seemingly minimal, and therefore
appears to be of limited clinical significance.

Discussion

In an effort to better understand differences between unipolar and bipolar depression, the
aim of the current study was to evaluate differential functioning of DSM-1V depression
symptoms in these groups using methods based on item response theory. Strengths of this
study include the use of an IRT-based methodology, which accounts for the potential
confounding effect of depression severity in evaluating group differences, and the use of a
large, representative community sample of individuals. Additional strengths of this study
include the use of the Benjamini-Hochberg procedure to correct for multiple comparisons,
and the establishment of an a-priori effect size threshold for interpretation so that an
emphasis was placed on differences that were both statistically significant and clinically
meaningful.

Consistent with the conclusions reached in several large-scale, comprehensive reviews (12,
33, 34), current study results revealed relatively few differences in symptom expression
between unipolar and bipolar depression. Among the differences that did emerge, data
suggested that suicidal ideation and psychomotor disturbance may be more common in
bipolar depression, and that fatigue may be more discriminating in unipolar depression.
Ranging in size from small to medium in magnitude, these effects suggest that there may be
subtle differences in depression symptom presentation that may nevertheless be informative
in distinguishing between unipolar and bipolar depression. The advantage of the size and
nature of our sample, as well as our statistical methods, is that we were able to detect subtle
but real differences, which are discussed in greater detail below.

In the current study, individuals with bipolar depression were significantly more likely to
endorse suicidal ideation at lower levels of depression severity. A visual inspection of the
item response functions suggests that, at an average level of depression severity,
approximately 50% of individuals with bipolar depression will endorse suicidal ideation, in
comparison to approximately 30% of individuals with unipolar depression (see Fig. 1).
These data are consistent with prior findings that suicidal ideation and rates of suicide
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attempt are higher in bipolar disorder versus MDD (15, 35-37), and may be the highest of
any Axis | disorder (36). Given that the large majority of suicide attempts in bipolar disorder
occur during a major depressive episode (38), this finding is also consistent with established
data linking depression in particular to suicide in bipolar samples. As the DIF analysis
equates for depression severity between groups, current study data further extend the
literature by suggesting that differences in suicidal ideation between bipolar and unipolar
depression were not merely due to greater depressive symptom severity in bipolar disorder.
Rather, there may exist other meaningful differences, such as mixed depressive states in
bipolar disorder (39), greater hopelessness secondary to having a “severe mental illness,” or
more frequent hospitalizations that may account for differences in suicide between bipolar
and unipolar depression. Future research that further explores such differences may improve
our ability to successfully prevent suicide in the context of bipolar disorder.

Additional study findings revealed that bipolar depression was more likely to be
characterized by psychomotor disturbance. Inasmuch as individuals with bipolar disorder
may be particularly vulnerable to atypical (6-9) or irritable (40) depression, and that such
individuals also have a history of mania, it may not be surprising that they present with
psychomotor difficulties at lower levels of depression severity. Although prior research has
indicated a specific link between psychomotor retardation and bipolar depression (9, 16, 35),
given the study data, it is unclear whether those with bipolar depression exhibit greater
levels of retardation, agitation, or both. Although data were collected for each individually
in the NESARC, one explicit assumption of IRT methodology is that symptoms be locally
independent (i.e., they must not be correlated for reasons other than measurement of the
latent construct) (17). Because one could reliably predict the absence of one from the
presence of the other, irrespective of depression severity, we can assume that psychomotor
agitation and retardation are locally dependent, and thus not appropriate for evaluation
separately in an IRT analysis. Therefore, the symptoms were evaluated together as a
compound item that directly parallels the larger DSM-IV criterion of psychomotor
disturbance that is used in the assignment of MDE diagnosis. Thus, future research will be
necessary to further clarify the nature of psychomotor disturbance in bipolar, relative to
unipolar, depression.

Results from analysis of discrimination DIF revealed that fatigue was significantly less
discriminating in bipolar versus unipolar depression. Although these data suggest that
fatigue may be less useful as an indicator of depression severity in bipolar samples, a visual
inspection of the item response functions nonetheless reveals that fatigue remains a
reasonable discriminator of depression severity. Perhaps more informative is the
interpretation of discrimination DIF relative to severity DIF. Indeed, the non-uniform DIF
for fatigue may at least partially explain why statistically significant severity DIF failed to
meet our threshold for clinical significance. In particular, at both low and high depression
severity, unipolar and bipolar samples endorsed fatigue at similar rates. However, at
moder ate |levels of depression severity, individuals with unipolar depression endorsed
fatigue more frequently (see Fig. 1). Such data illustrate why it is critical to account for
overall depression severity when evaluating differential symptom expression between
clinical groups.
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When interpreting the findings above, it is important to acknowledge current study
limitations. First, in order to be included in the data analysis, individuals must have endorsed
either depressed mood or anhedonia. In the NESARC, if a respondent did not endorse either,
the remaining DSM-1V depression symptoms were not asked. Thus, given that a majority of
the current study sample endorsed one or both of these symptoms, it would not be terribly
meaningful, from a statistical perspective, to conduct DIF analyses on these items.
Furthermore, there may be other clinical features that differentiate unipolar and bipolar
depression that are otherwise not DSM-1V symptoms of depression (e.g., anxiety) or that
were not assessed in the NESARC (e.g., mood reactivity). Thus, it is important to emphasize
that study results cannot be generalized beyond the core symptoms of major depression, and
we cannot generalize results to form conclusions about depression subtypes, such as
melancholia or atypical depression. To the extent that we did have data on atypical
symptoms (i.e., hypersomnia and hyperphagia), we could not evaluate these symptoms
separately from their counterparts (i.e., insomnia and loss of appetite) due to assumptions of
local independence, as described above. Additionally, there may be other clinical course
characteristics (e.g., age of onset, rates of recurrence or hospitalization, or medication
regimen) that might potentially influence symptom profiles. Finally, current study results
cannot be generalized to form conclusions about bipolar 11 disorder. As bipolar 11 depression
may be particularly difficult to discern from unipolar depression (41), further research in this
area is warranted.

In sum, equating for depression symptom severity, current study data revealed relatively few
differences in symptom expression in bipolar versus unipolar depression. Among the
symptoms that did appear to differentiate these groups, suicidal ideation and psychomotor
disturbance were endorsed more frequently in bipolar depression. Notably, the effect size for
the difference in suicidal ideation endorsement was the largest in the current study, which
further highlights the importance of monitoring suicidal ideation in patients with depression,
especially those with a history of mania. Further, significant non-uniform DIF suggested that
fatigue was endorsed more frequently in unipolar relative to bipolar samples at moderate,
but not at low or high levels of depression symptom severity. Study results may be useful in
aiding diagnostic decisions among clinicians, and may highlight subtle phenomenological
differences between bipolar and unipolar depression that can be used to guide future
research.
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Differential item functioning (DIF)
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Table 2

G? Severity DIF | Discrimination DIF
(df=2)
Appetite/weight disturbance 0.9 0.12 0.12
Sleep disturbance 10.02 0.20 -0.01
Psychomotor disturbance 10.48 —0.280 -0.402
Fatigue 50.3P 0.17 0518
Worthlessness/guilt 6.1C -0.11 0.10
Concentration difficulty 0.2 -0.01 -0.08
Suicidal ideation 28.4P —0.470 -0.15

Differences between the groups on either parameter were evaluated using 1df tests. The p-values for the 1df tests were adjusted using the
Benjamini-Hochberg procedure. Parameters that (i) represent a statistically significant difference between groups, and (ii) meet our criteria for

clinical significance are bolded.
g <001
bp <0.001;

p<0.05.
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