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Use of item response theory to understand
differential functioning of DSM-IV major depression
symptoms by race, ethnicity and gender
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Background. Psychological literature and clinical lore suggest that there may be systematic differences in how
various demographic groups experience depressive symptoms, particularly somatic symptoms. The aim of the
current study was to use methods based on item response theory (IRT) to examine whether, when equating for levels
of depression symptom severity, there are demographic differences in the likelihood of reporting DSM-IV depression
symptoms.

Method. We conducted a secondary analysis of a subset (n=13753) of the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC) dataset, which includes a large epidemiological sample of English-
speaking Americans. We compared data from women and men, Hispanics and non-Hispanic Whites, African
Americans and Whites, Asian Americans and Whites, and American Indians and Whites.

Results. There were few differences overall, although the differences that we did find were primarily limited to
somatic symptoms, and particularly appetite and weight disturbance.

Conclusions. For the most part, individuals responded similarly to the criteria used to diagnose major depression
across gender and across English-speaking racial and ethnic groups in the USA.

Received 26 September 2007 ; Revised 15 May 2008 ; Accepted 17 May 2008 ; First published online 30 June 2008

Key words: Major depression, item response theory.

Introduction disturbance, fatigue and psychomotor symptoms
(agitation or retardation). Some have suggested that

Major depression is a heterogeneous disorder, with . .
women are more likely than men to report somatic

differentindividuals exhibiting different symptom pro-
files. However, whether there are systematic differ-
ences in how various demographic groups experience
depression remains an open question. If differences
exist, understanding what they are will help to ensure
that the construct of depression is appropriately under-
stood and assessed in various groups. Furthermore,

symptoms, possibly because of biological or hormonal
differences (e.g. Wenzel et al. 2005) and/or differences
in social roles or cultural norms (e.g. Silverstein &
Lynch, 1998). Epidemiological data (Silverstein, 1999,
2002) suggest that, in comparison to men, women have
a higher prevalence of ‘somatic depression’. Among
clinical samples with depression, women are more
likely than men to endorse somatic symptoms (Young
et al. 1990; Wenzel et al. 2005), However, not all studies
detect gender differences in somatic symptom reports
(Santor et al. 1994; Salokangas et al. 2002) and consist-
ent patterns of gender differences in somatic symp-

there is some evidence that antidepressant treatment
response differs by racial group (Lesser et al. 2007). If
there are differential symptom patterns by demo-
graphic group, these symptom patterns should be in-
vestigated as a possible explanation for the differential
treatment response.

Both clinicians and researchers have focused on
gender and racial or ethnic differences in the degree to
which individuals report somatic symptoms of de-
pression, namely appetite/weight disturbance, sleep

toms have not emerged (e.g. Khan et al. 2002).

In advising clinicians to adopt a contextual view
when diagnosing depression, DSM-IV-TR (APA, 2000)
notes that “culture can influence experience and com-
munication of symptoms of depression” and that “in
some cultures, depression may be experienced largely
in somatic terms, rather than with sadness or guilt’
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(p. 353). Recommendations for diagnosing depression
in Hispanics (Lewis-Fernandez et al. 2005) state that
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somatic presentations may be particularly common in
this group. Similarly, a recent article suggested that
‘when evaluating African Americans for depression,
look for somatic and neurovegetative symptoms
rather than mood or cognitive symptoms” (Das et al.
2006). Thus, clinicians are instructed to attend dif-
ferentially to somatic symptoms when evaluating
depression severity among African Americans and
Hispanics versus Whites.

A literature review reveals only limited evidence
that particular racial or ethnic groups are more likely
than others to report somatic symptoms. Some reports
suggest that African Americans (Brown et al. 1996;
Ayalon & Young, 2003), Hispanics (Myers et al. 2002),
Chinese Americans (Huang et al. 2006) and American
Indians (Iwata & Buka, 2002) are more likely to
endorse somatic symptoms than their White counter-
parts. However, these findings have not been robust,
and other investigators have failed to find consistent
differences in reports of somatic symptoms between
depressed Whites and depressed African Americans
(Blazer et al. 1998; Cole et al. 2000), Hispanics (Gallo
et al. 1998; Iwata et al. 2002) or Chinese Americans
(Yen et al. 2000).

In summary, the existing literature is mixed as to
whether there are gender, racial or ethnic differences
in the likelihood of reporting somatic symptoms of
depression. Furthermore, there are several limitations
to the existent literature, including the fact that
some studies have relied upon samples of convenience
(e.g. Brown et al. 1996; Wenzel et al. 2005), and a large
number analyze self-report inventories such as the
Center for Epidemiologic Studies Depression Scale
(CES-D; Blazer et al. 1998; Cole et al. 2000; Yen et al.
2000; Iwata et al. 2002) or the original Beck Depression
Inventory (BDI; Santor et al. 1994; Salokangas et al.
2002; Ayalon & Young, 2003). These self-report in-
ventories do not assess all DSM-IV depressive symp-
toms, and therefore provide an incomplete evaluation
of DSM diagnostic criteria. A prominent limitation of
this literature is that, with some exceptions (Santor
et al. 1994; Gallo et al. 1998; Cole et al. 2000; Iwata &
Buka, 2002; Iwata et al. 2002; Ayalon & Young, 2003),
researchers do not use techniques that adequately take
into account level of depression when assessing fre-
quency of somatic symptoms. It is often unclear whe-
ther one group is more likely to endorse a particular
symptom simply because that group is more likely to
be depressed.

Methods based in item response theory (IRT; cf.
Lord, 1980) provide significant improvements on pre-
vious techniques (e.g. simply comparing frequency
counts of particular symptoms in groups of interest) as
IRT approaches can be used to examine the likelihood
that a particular symptom will be reported given
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a particular level of depression severity. Application
of IRT methods is emerging in the evaluation of DSM-
IV diagnostic criteria, including criteria for depression
(Aggen et al. 2005; Simon & Von Korff, 2006), alcohol
dependence (Kahler et al. 2003) and bulimia (Rowe
et al. 2002). Only one previous study has examined
DSM symptoms of depression to determine whether
symptoms functioned differently between groups
(Simon & Von Korff, 2006). These authors focused on
depressed individuals with and without a co-morbid
medical condition, and the few differences that they
did find were clinically modest.

The aim of the current study was to use IRT meth-
ods to examine whether, when equating for levels of
depression symptom severity, there are gender, race
or ethnic differences in the likelihood of endorsing
DSM-IV depression symptoms. Given previous re-
search and clinical advice, we tested a ‘somatic
hypothesis’: that women (versus men), Latinos or
Hispanics (versus non-Hispanic Whites), Blacks or
African Americans (versus Whites), Asian Americans
(versus Whites) and American Indians or Alaskan Na-
tives (versus Whites) would be more likely to report
somatic symptoms. We examined other DSM-IV symp-
toms to contextualize our results regarding somatic
symptoms. To conduct these analyses, we used a
large, non-treatment-seeking, epidemiological sample
of the US population.

Method
Data collection

The National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC) is a survey of
a nationally representative sample from the USA.
Methods for obtaining the sample have been detailed
elsewhere (Grantet al. 20044, b). The NESARC involved
interviews from 43093 adults aged >18 years. Only
those respondents who reported either depressed
mood (n=12785) or anhedonia (1=10533) in their
lifetime completed the section of the NESARC survey
assessing lifetime occurrence of all DSM-IV symptoms
of major depressive disorder (MDD). The present
analysis consists of those individuals (n=13753, or
32% of the total sample). This subsample had a mean
age of 45.87 years (s.0.=17.16, range =18-98) and in-
cluded 65.7% women (n=9040). Individuals chose
their racial group from the following categories:
American Indian or Alaska Native (n=468), Asian
(n=291), Black or African American (n=2396), Native
Hawaiian or other Pacific Islander (n=101) and White
(n=10958). Because of the small sample size and lack
of any specific hypotheses, we did not conduct analy-
ses comparing the Native Hawaiian or other Pacific
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Table 1. Initial symptom parameters in the entire subsample (n=13 753)

Frequency Severity Discrimination

DSM-IV MDD symptoms (%) parameter S.E. parameter S.E.

3. Appetite/weight disturbance 65 —0.62 0.02 1.35 0.03
4. Sleep disturbance 74 —0.78 0.02 2.34 0.06
5. Psychomotor symptoms 49 0.03 0.01 1.88 0.05
6. Fatigue 62 —0.40 0.02 1.84 0.05
7. Worthlessness/guilt 55 —0.15 0.01 2.01 0.05
8. Concentration 69 —0.64 0.02 2.23 0.06
9. Suicide 43 0.31 0.02 1.22 0.03

Islander group to Whites. Individuals were also asked
whether they were Latino or Hispanic, and 2258 re-
sponded affirmatively. The percentage of women in
each racial group was as follows: Hispanic 65%;
African American 71%; Asian 64 %; American Indian
or Alaskan Native 63%; and White 65%. The only
group in which gender composition differed signifi-
cantly from the White group was the African American
group (y*=32.2, p<0.001). With regard to education,
83.2% of the sample had completed high school or its
equivalent, and 55.3% had completed college.

Symptoms of MDD

The Alcohol Use Disorders and Associated Disabilities
Interview Schedule (AUDADIS; Grant et al. 2001,
2003a) was used to assess DSM-IV MDD criteria.
Experienced interviewers received extensive training
in this fully structured interview and used computer-
assisted software to decrease error in measurement
(Grant ef al. 2004b). Developers of the AUDADIS-IV
also made considerable efforts to ensure that questions
were comprehensible for lay persons (Grant et al.
20034a). NESARC estimates of lifetime and 12-month
prevalence of MDD were 13.2% and 5.3 % respectively
(Hasin et al. 2005). These estimates are comparable to
those found in the National Comorbidity Survey
(Kessler et al. 20054, b). Test-retest reliability for the
MDD diagnosis was good in this sample (Grant et al.
20034).

As described earlier, analyses for this study were by
necessity limited to respondents who reported a 2-
week period of depressed mood and/or anhedonia in
their lifetime. Analyses focused on the seven MDD
symptoms that could be present specifically within the
context of a 2-week episode of depressed mood or
anhedonia. We present these seven MDD symptoms
in Table 1.

Analyses

Item response modeling allows us to establish
whether symptoms of depression index levels of
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depression severity similarly across subgroups. A two-
parameter model involves estimating the following for
each symptom (or item): a severity parameter to de-
scribe the point on the latent continuum where a symp-
tom becomes likely to be observed (e.g. >50%), and a
discrimination parameter to describe how rapidly the
probability of observing the symptom changes across
increasing levels of the latent continuum [i.e. the slope
of the item response function (IRF)]. In a one-parameter
model, the severity parameters are estimated for each
symptom (item), whereas the discrimination par-
ameters are constrained to be equivalent for all items.

Unidimensionality assumption

The primary assumption of unidimensional item re-
sponse models is that responses to symptom queries
are a function of individual variation along a single
underlying dimension. We tested this assumption in
the sample as a whole and in subsamples with Mplus
(Muthen & Muthen, 1998-2007) using confirmatory
factor analyses of tetrachoric correlations with the ro-
bust weighted least squares method of parameter es-
timation.

Parametric item response model selection

Given the previous support for unidimensionality
and the utility of fitting parametric models to the
symptoms of MDD, we evaluated both one- and two-
parameter parametric models using marginal maxi-
mum likelihood estimation methods. We compared
the fit of these models using a likelihood ratio test
(LRT) that involves subtracting the log-likelihood
values (LL) for the models being compared. We used
MULTILOG (Thissen, 1991) for model-fitting analyses.

Differential item functioning (DIF)

We used model-based assessment of DIF for these
analyses (Thissen et al. 1993). Following Thissen ef al.
(1993), we used an LRT statistic to provide a signifi-
cance test for the null hypothesis that the item
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parameters do not differ between two groups (e.g.
women and men).

We used version 2.0 of RTLrDIF (Thissen, 2001) to
complete DIF analyses. IRTLRDIF automatically accom-
modates 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 to zero and stan-
dard deviation set to 1, the estimated focal group
mean reflects a standardized difference from the ref-
erence group and the standard deviation reflects the
ratio of the focal and reference group standard devi-
ations (Thissen, 2001).

The RTLRDIF approach was implemented without a
set of anchor items. Although it is possible to use
iterative analyses to isolate a set of * DIF-free” items for
use as an anchor, with seven examined items we were
concerned about a potentially small number of anchor
items and the complexity of describing analyses that
may have different sets of anchor items across the
planned comparisons in this study. The LRT applied
to each item is conditional on all equal item par-
ameters, or no DIF, for all of the other items in the test.
Analyses proceeded by initially constraining both the
discrimination and the 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 constrained all of the remaining
symptoms’ discrimination and severity estimates to be
equal (i.e. all remaining items were used as an anchor)
but allowed these estimates for one symptom to differ
across the two groups (Model B). The difference in
the log-likelihoods of Model A and Model B [G*=
—2(LLyoder A — LLvoder B)] provided an omnibus test
(df=2) of whether there was DIF for the discrimi-
nation and/or severity estimate for this particular
symptom. If significant, follow-up tests (1 df) were
conducted to identify whether DIF was present in
discrimination or severity estimates by further con-
straining models. In conducting DIF analyses that in-
volved 1 df tests, we controlled for the statistical risk
of making false conclusions by using the Benjamini-
Hochberg procedure (Benjamini & Hochberg, 1995;
Thissen et al. 2002).

Given the large sample sizes involved, relatively
small differences in severity between groups could be
significant statistically. A priori, we decided that a dif-
ference >0.25 in item severity was a clinically mean-
ingful difference. According to Steinberg & Thissen
(2006), a difference of 0.25 can be interpreted as one-
quarter of the ‘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’ (pp. 405-406). This may be con-
sidered to be a small effect size (Cohen, 1988). For
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example, a DIF of 0.25 for a given item severity would
mean that, depending on the values of the discrimi-
nation parameters as well as how close the actual
group severity parameters are to 0, differences in
group proportions endorsing a given item could range
from 2 % to 8 % (for discrimination parameters ranging
from 0.50 to 2.00).

With respect to discrimination parameters, Stein-
berg & Thissen (2006) suggest that the best way to
determine whether a statistically significant discrimi-
nation parameter is also clinically significant is by
visual inspection of the respective IRFs.

Results
Unidimensionality assumption

We conducted confirmatory factor analyses to test
the assumption of the unidimensionality of depression
symptoms. Fit statistics for the sample as a whole in-
dicated a reasonable fit to the data [y?=642.0, Com-
parative Fit Index (CFI)=0.978, Tucker-Lewis Index
(TLI)=0.979, root mean square error of approximation
(RMSEA) =0.059]. Fit statistics for the subgroups were
also adequate, and were in range 0.969-0.992 for the
CFI, 0.971-0.992 for the TLI, and 0.043-0.078 for the
RMSEA. We determined that these fit statistics were
sufficient to proceed to fitting IRT models.

Parametric item response model selection

We fit a one- and a two-parameter model to the seven
symptoms. Evaluation of the log likelihoods suggested
that allowing the discrimination parameter to vary
in the two-parameter model provided better fit to
the data (G*=2240, df=9, p<0.001). Table 1 lists the
severity and discrimination parameter estimates for
each of the seven symptoms.

DIF

Tables 2—4 list the severity and discrimination par-
ameter estimates for each symptom across all group
comparisons.

Women and men

Two of the seven symptoms, appetite/weight dis-
turbance and fatigue, exceeded our criteria for both
clinical and statistical significance in DIF for the se-
verity parameter (see Table 2). The DIF in appetite/
weight disturbance was non-uniform; that is, we also
found statistically significant DIF in the discrimination
parameter for this item. However, inspection of the
graphs revealed that, given the same level of de-
pression severity, women consistently tended to be
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Table 2. Differential item functioning of DSM-IV MDD symptoms for women (n=9040) and men (n=4713)

Severity parameter (b) Discrimination parameter (a) Women
GZ
DSM-IV MDD symptoms (df=2) Men Women  Difference Men  Women  Difference Mean sD.
3. Appetite/weight disturbance 166.8* —0.18 —0.56 -0.38* 1.27 1.46 0.19* 0.24 0.94
4. Sleep disturbance 44 —055 —0.61 —0.06* 241 2.39 —0.02 0.25 0.94
5. Psychomotor symptoms 79.0% 0.06 0.28 0.22* 2.03 1.94 —0.09 0.27 0.95
6. Fatigue 94.5* —0.06 —0.31 -0.25* 1.88 1.94 0.06 0.24 0.94
7. Worthlessness/guilt 24.6* 0.35 0.47 0.12* 2.01 211 0.10 0.26 0.94
8. Concentration 26.5* —0.54 —0.39 0.15* 2.03 2.38 0.35* 0.26 0.93
9. Suicide 42.1% 0.35 0.51 0.16* 1.19 1.40 0.21* 0.26 0.94

MDD, Major depressive disorder; df, degrees of freedom; s.0., standard deviation.

The G? test with 2 df evaluates differences between groups in both severity and discrimination parameters. Differences
between groups on either parameter are evaluated using 1 df tests. p values for 1 df tests were adjusted using the
Benjamini-Hochberg procedure. Severity parameters that (a) represent a statistically significant difference between groups and

(b) exceed our effect size criteria (0.25) are shown in bold.
*p <0.05.

Table 3. Differential item functioning of DSM-1V MDD symptoms for Hispanics (n=2258) versus non-Hispanic Whites (n=8885)

Severity parameter (b) Discrimination parameter (a) Hispanic
G2
DSM-IV MDD symptoms (df=2) White Hispanic Difference White Hispanic Difference =~ Mean s.D.
3. Appetite/weight disturbance 46.0* —0.56  —0.89 -0.33% 133 1.28 —0.05 —-0.05 111
4. Sleep disturbance 9.5* —0.82 —0.95 —0.13 2.34 1.96 —0.38* —0.04 113
5. Psychomotor symptoms 23.6% 0.07 —0.08 —0.15% 1.69 2.05 0.36* —0.06 1.07
6. Fatigue 417 —-051  —0.29 0.22* 1.83 1.73 —0.10 0.00 1.10
7. Worthlessness/guilt 24 0.23 0.24 0.01 1.89 2.09 0.20 —0.03 110
8. Concentration 20.1*  —-0.74 —0.60 0.14* 2.11 2.00 —0.11 —0.01 110
9. Suicide 0.6 0.28 0.27 —0.01 1.22 117 —0.05 —0.03 111

MDD, Major depressive disorder; df, degrees of freedom; s.0., standard deviation.

The G? test with 2 df evaluates differences between groups in both severity and discrimination parameters. Differences
between groups on either parameter are evaluated using 1 df tests. p values for 1 df tests were adjusted using the
Benjamini-Hochberg procedure. Severity parameters that (a) represent a statistically significant difference between groups and

(b) exceed our effect size criteria (0.25) are shown in bold.
*p <0.05.

more likely to endorse appetite/weight disturbance
than men (Fig. 1). Given equivalent levels of de-
pression severity, women also tended to be more
likely to endorse fatigue. There were two other stat-
istically significant differences in discrimination par-
ameters: concentration difficulties and suicide were
more discriminating among women than among men.
The clinical significance of the discrimination par-
ameters is discussed later.

Hispanics and non-Hispanic Whites

Only one symptom, appetite/weight disturbance, was
identified as having DIF in the severity parameter
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according to criteria for clinical and statistical signifi-
cance. Hispanic respondents tended to be more likely
to endorse appetite/weight disturbance than non-
Hispanic respondents given the same level of
depression severity. There were two statistically sig-
nificant differences in discrimination parameters: sleep
disturbance was more discriminating among non-
Hispanic than Hispanic respondents, and fatigue was
more discriminating among Hispanic respondents.

African Americans and Whites

One of the seven symptoms, namely appetite/weight
disturbance, met criteria for statistically and clinically
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Table 4. Differential item functioning of DSM-IV MDD symptoms by racial group

Discrimination
Severity parameter (b) parameter (a) AA, Asian
or AI/AN
G? AA, Asian, AA, Asian,
DSM-1IV MDD symptoms (df=2) White AI/AN Difference White AI/AN Difference Mean  s.D.
African American (AA) (n=2396) and White (1 =10 895)
3. Appetite/weight disturbance 37.4* —0.60 —0.85 -0.25% 133 139 0.06 —0.14 1.09
4. Sleep disturbance 25 —0.81 —0.87 —0.06 233 214 —0.19 —0.13 1.1
5. Psychomotor symptoms 55.2% 0.05 —0.18 —0.23* 178 223 0.45%¢ —0.16 1.04
6. Fatigue 32.3* —047 —0.28 0.19* 185 1.72 —0.13 —0.10 1.09
7. Worthlessness/guilt 12.7% 0.23 0.36 0.13* 196 191 —0.05¢ —0.10 1.10
8. Concentration 6.5 —0.69 —061 0.08* 212 210 —0.02 —0.11 1.08
9. Suicide 1.2 0.28 0.32 0.04 123 1.27 0.04 —0.12 1.08
Asian (n=291) and White (n=10920)
3. Appetite/weight disturbance 0.2 —-0.61 —0.66 —0.05 133 132 —0.01 —0.18 1.12
4. Sleep disturbance 56* —0.81 —0.67 0.14* 234 197 —0.37 —0.14 1.11
5. Psychomotor symptoms 14 0.05 0.02 —0.03 1.78 219 0.41 —0.18 1.09
6. Fatigue 2.8 —046 —0.36 0.10 1.86 237 0.51 —0.17 1.09
7. Worthlessness/guilt 2.3 0.23 0.25 0.02 195 151 —0.44 —0.17 1.15
8. Concentration 74*  —0.69 —0.85 —0.16 213 1.36 —0.77% —0.18 1.19
9. Suicide 7.5% 028 —0.04 -0.32% 123 141 0.18 —0.2 1.09
American Indian/Alaskan Native (AI/AN) (n=468) and White (n=10703)
3. Appetite/weight disturbance 3.6 —-0.60 —0.69 —0.09 133 151 0.18 0.18 1.04
4. Sleep disturbance 0.2 —-081 —0.79 0.02 233 227 —0.06 0.2 1.04
5. Psychomotor symptoms 1.7 0.06 —0.04 —0.10 1.78 1.78 0 0.18 1.04
6. Fatigue 9.9* —045 —043 0.02 1.87 131 —0.56* 0.23 1.09
7. Worthlessness/guilt 24 0.24 0.25 0.01 194 245 0.51 0.19 1.02
8. Concentration 64* —0.69 —0.67 0.02 214  1.63 —0.51 0.22 1.07
9. Suicide 4.3* 0.29 0.12 —-0.17 123 137 0.14 0.17 1.02

MDD, Major depressive disorder; df, degrees of freedom; s.p., standard deviation.

The G* test with 2 df evaluates differences between groups in both severity and discrimination parameters. Differences
between groups on either parameter are evaluated using 1 df tests. p values for these 1 df tests were adjusted using the
Benjamini-Hochberg procedure. Severity parameters that (a) represent a statistically significant difference between groups and

(b) exceed our effect size criteria (0.25) are shown in bold.

2Subgroup analyses demonstrated a clinically and statistically significant difference for African American men versus White
men, but only a statistically significant difference for African American women versus White women.

®Subgroup analyses demonstrated a clinically and statistically significant difference for African American women versus
White women, but only a statistically significant difference for African American men versus White men.

¢Subgroup analyses demonstrated a statistically significant difference for African American women versus White women, and
failed to find a statistically significant difference for African American men versus White men.

*p<0.05.

significant DIF for the severity parameter. Given
equivalent levels of depression severity, African
Americans tended to be more likely to endorse appe-
tite/weight disturbance than White respondents. One
symptom met criteria for statistically significant DIF
on the discrimination parameter. Psychomotor symp-
toms was more discriminating for African Americans
than Whites.

Because there were different proportions of women
in the African American and White groups, we next
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compared African American to White women, and
African American to White men. This allowed us to
examine whether the different gender proportions in
these samples might account for the racial differences.
For the most part, findings were similar to the larger
group analyses, with no clinically and statistically
significant differences in sleep disturbance, worth-
lessness/guilt, concentration, or suicide severity
parameters for either men or women. With only
two exceptions, there were no differences in any
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Fig. 1. Differences between men (—) and women (- - -) in
the probability of endorsing appetite/weight disturbance
across levels of depression severity.

discrimination parameters, for either men or women.
The two exceptions were worthlessness/guilt and
psychomotor symptoms for the comparison between
African American and White women.

Three symptoms requiring further explanation.
First, when we examined appetite/weight disturb-
ance, we found statistically and clinically significant
differences in the severity parameter for men
(bwhite= —0.17, baa = —0.51, bgis= —0.34, p <0.05) but
not for women (bynjte=—0.85, baa= —1.05, bgis=
—0.20, p <0.05). That is, African American men tend-
ed to be more likely to endorse appetite/weight dis-
turbance than White men, given equivalent depression
severity. This suggests that the greater preponderance
of women in the African American sample may
partially (but only partially) account for African
American and White differences in severity of the
appetite/weight disturbance. Second, we found stat-
istically and clinically significant severity differences
in psychomotor symptoms for women (bynite =0.04,
baa=—0.22, bgis=—0.26, p<0.05) but not for men
(bwhite =0.07, baa= —0.13, bgis= —0.20, p<0.05). Al-
though DIF was non-uniform for the analyses in
women (i.e. there was also statistically significant DIF
in the discrimination parameter), inspection of the
graphs revealed that, given equivalent levels of de-
pression severity, this symptom consistently tended to
be more frequently endorsed by African American
than White women. Finally, there were statistically
and clinically significant differences in the severity
parameter for fatigue for men (byhite=—0.15, bas =
0.17, bqir=0.32, p<0.05) but not for women (byhite =
—0.66, baa=-—049, bg=0.17, p<0.05). Given
equivalent levels of depression severity, White men
were more likely to endorse this symptom than Afri-
can American men. This suggests that the greater
preponderance of women among African Americans
may serve to decrease racial group differences in fati-
gue observed in DIF comparison that included both
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Probability of diminished
concentration
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Fig. 2. Differences between Asians (—) and Whites (- - -)
in the probability of endorsing concentration difficulties
across levels of depression severity.

genders (as the gender analysis revealed that women
experience more fatigue at a lower level of depression
severity).

Asians and Whites

One of the seven symptoms, namely suicide, met
criteria for statistically and clinically significant DIF
for the severity parameter. Given equivalent levels
of depression severity, Asian Americans were more
likely to endorse suicidal ideation than White respon-
dents. Only one symptom met criteria for statistically
significant DIF concentration
was more discriminating for Whites than Asian

in discrimination:

Americans.

American Indians/Alaska Natives and Whites

No items met statistical and clinical criteria for DIF in
severity parameter. Only one item, namely fatigue,
met criteria for statistically significant DIF in discrimi-
nation. Fatigue was more discriminating for White
respondents than American Indian respondents.

Discrimination parameters

To determine the clinical significance of differences in
discrimination parameters, we inspected IRFs in all
cases in which there were statistically significant differ-
ences in discrimination. Visual inspection suggested
that it was unlikely that any of the differences would
have a large clinical impact. For illustration purposes,
we present two IRFs. Fig. 1 shows the IRFs for appe-
tite/weight disturbance by gender; this was the only
example of non-uniform DIF in a statistically and
clinically significant severity parameter. In Fig. 2, we
illustrate the DIF analysis that yielded the largest dif-
ference in discrimination parameters: the comparison
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of Asians and Whites on the symptom of concen-
tration.

Discussion

The aim of the current study was to evaluate gender,
race and ethnic differences in the likelihood of report-
ing DSM-IV major depression symptoms using an
IRT-based methodology. The benefit of the IRT-based
approach is that it accounts for the potential con-
founding effect of depression severity in evaluating
group differences. Additional strengths of the current
study include the use of a large representative com-
munity sample of non-treatment-seeking individuals,
and the use of an a priori defined threshold of clinical
significance so that emphasis was placed on differ-
ences that were both statistically significant and sub-
stantively meaningful.

We examined three symptoms considered to be
somatic symptoms by all authors (appetite/weight
disturbance, sleep disturbance, and fatigue), one
symptom considered to be somatic by some authors
(psychomotor symptoms), and three symptoms that
are not somatic symptoms (concentration, worthless-
ness, and suicidality). Most of the clinically and stat-
istically differences in item severity parameters were
found among somatic symptoms. There were differ-
ences in appetite/weight disturbance in the expected
direction, across three groups (women versus men,
Hispanics versus non-Hispanics, and African Ameri-
can versus White men). We found two group differ-
ences in fatigue, one in the expected direction (in the
gender comparison) and one in a direction opposite
from what a ‘somatic’ hypothesis would predict (in
the comparison of African American versus White
men). We failed to find group differences in the like-
lihood of endorsing sleep disturbance, given equiva-
lent levels of depression severity. We found one
difference in the likelihood of endorsing psychomotor
symptoms (in the comparison of African American
and White women), in the expected direction. Finally,
we found one difference in suicide severity, with
Asian Americans being more likely to endorse suicide
than Whites at equivalent depression severity.

Overall, the results failed to find support for the
idea that one group, and particularly one racial or
ethnic group, is more likely to “somatize” than another
group. Of 28 possible group comparisons for four so-
matic symptoms (sleep disturbance, appetite disturb-
ance, fatigue, and psychomotor symptoms), we found
only five differences supporting a somatic hypothesis
and one difference in the opposite direction. The
group comparison that yielded the most differences in
likelihood of endorsing somatic symptoms was the
gender comparison, in which two of four comparisons
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were clinically and statistically significant (i.e. appe-
tite/weight disturbance and fatigue). However,
another difference in somatic symptoms that was
statistically reliable (but not clinically significant), the
difference in psychomotor symptoms, in fact showed
that men were more likely to endorse this symptom.
Therefore, we do not believe it informative or useful to
make generalizations about ‘somatization” as a uni-
tary construct.

The only symptom for which we consistently noted
differences in the expected direction was appetite/
weight disturbance. Although we can only speculate,
gender differences could relate to differential social
pressures and expectations around weight and body
image, perhaps best reflected in the striking gender
difference in prevalence of eating disorders in the USA
(APA, 2000). For example, endorsement of appetite/
weight disturbance may occur at lower levels of de-
pression severity for women versus men because
women may pay more attention or may be more sen-
sitive to appetite symptoms. Alternatively, there may
be biological or hormonal explanations for these
gender differences. Given the heterogeneity inherent
in racial and ethnic categories, reasons for differences
in appetite symptoms are also speculative. It is poss-
ible that, to the extent that food is a symbol of one’s
racial or cultural affiliation (Airhihenbuwa et al. 1996)
and represents a way of expressing interpersonal
connections for particular racial or ethnic groups
(Ahye et al. 2005), a higher prevalence of decreased
appetite may occur among African Americans and
Hispanics versus Whites because this symptom is re-
flective of other depression-related problems, such as
a loss of cultural identity or isolation.

Despite this discussion of differences that emerged
from current study analyses, it is important to em-
phasize again that, overall, our study results fail
to provide support for a broad somatic hypothesis.
Rather, as Kirmayer et al. (1993) have argued, it may be
that somatization is relevant in many groups. For ex-
ample, in a Canadian sample, it has been shown that
up to 80% of depressed primary care patients initially
present with somatic symptoms (Kirmayer et al. 1993).
We note that beliefs about the tendency to somaticize
typically apply to lower-status groups, that is women
or racial/ethnic minorities. In commenting on a simi-
lar belief that it is ‘non-Western’ cultures that tend to
somaticize distress, Kirmayer (2001) suggested that we
should instead ask whether Westerners are prone to
‘psychologization’, that is the tendency to express
distress in cognitive or affective terms.

The Kirmayer et al. (1993) study described above
raised another key issue in understanding differences
between clinical impressions and the results from the
current study. In the Kirmayer study, most patients
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presented for treatment with somatic symptoms.
However, when queried directly, patients endorsed
other depression symptoms and often cited a psycho-
social cause for the symptoms. Therefore, clinical im-
pressions of group differences in symptom reporting
may reflect how depressed individuals initially pres-
ent to clinicians, but not their actual experience of de-
pression.

In evaluating the study findings, it is important to
consider the limitations of this research. First, racial
groups represent broad categorizations that reflect
substantial within-group heterogeneity. We were un-
able to evaluate, and indeed may have missed, differ-
ential patterns of symptom functioning that relate to
specific cultural groups. These classification systems
also leave no clear way to categorize people who are
multi-racial. Second, because the AUDADIS was con-
ducted only in English, we cannot generalize our
findings to individuals who primarily speak other
languages. Third, to the extent that we detected DIF
between groups, we cannot determine whether dif-
ferences were due to differential experience of a
symptom itself, or to measurement-related differences
in symptom reporting. That is, how the question was
worded may have a differential impact on how vari-
ous groups respond. We do note that the rankings of
item severity that were found in our entire subsample
(n=13753) were largely similar to those reported by
Aggen et al. (2005), even though different interviews
were used. However, our results need to be replicated
in other large samples using different assessment in-
struments.

Fourth, we acknowledge that the size of the Asian
American group was small relative to the other groups
in this study. However, because there are relatively
few studies examining symptom patterns in Asian
Americans empirically, we made the decision to in-
clude this group a priori despite potential limitations
in identifying group differences due to an under-
representation of a full range of depression severity.
Fifth, although we did not weight our model esti-
mates, the incorporation of complex sampling infor-
mation is becoming increasingly available in software
that is also capable of fitting models based in IRT. By
allowing the model to incorporate information from
the sampling methods of the survey design, it has been
suggested that standard error estimates and tests of
model fit can be improved (Asparouhov, 2005).

Finally, we note that, to be included in the data
analysis, individuals had to report either sad mood or
anhedonia. If a respondent did not endorse either, the
remaining symptom item questions were not asked. It
could argued that there are depressed individuals
who would not endorse either sad mood or anhedo-
nia, and that it is exactly these individuals who are
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more likely to endorse somatic symptoms. However, if
a respondent does not endorse one of the two “core’
symptoms of DSM-IV depression, it cannot be argued
that other symptoms that they may endorse (e.g. in-
somnia, concentration difficulties) are indicators of
a mild depression as opposed to being related to an-
other problem [e.g. a health problem or attention
deficit hyperactivity disorder (ADHD)]. A limitation
of this paper is that a certain level of depressed mood
or anhedonia must be endorsed (namely, depressed
mood most of the time for at least 2 weeks or anhed-
onia for at least 2 weeks) to be included in the data
analyses. Therefore, we may miss some participants
with lower levels of depressed mood who should be
considered to be part of the depressive spectrum. We
acknowledge that the results could be different in a
sample that included individuals with lower levels of
depression severity in the analyses. However, we note
that 32% of the total NESARC sample endorsed de-
pressed mood or anhedonia sometime in their life and
were therefore included in our analyses. We were also
reassured by the similarity of our results to those of
Aggen et al. (2005). In their community sample, all
participants reported on all symptoms, regardless of
whether they endorsed sad mood or anhedonia.

These results have both clinical and research
implications. The only symptom that consistently
showed differences in prevalence between groups is
appetite/weight disturbance. Clinicians may want to
differentially weigh endorsement of this particular
symptom when determining whether an individual
from a particular group is clinically depressed. For
example, women who tend to endorse this symptom
may not be as depressed as men who tend to endorse
this symptom. In general, however, we failed to find
support for a broad somatization hypothesis. This line
of research suggests that we need to evaluate critically
the circumstances in which we advise clinicians
to expect and look for increased levels of all somatiz-
ation symptoms in particular gender, racial or ethnic
groups.
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