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Abstract
A potential explanation for the finding that disadvantaged minority status is associated with a lower
lifetime risk for depression is that individuals from minority ethnic groups may be less likely to
endorse survey questions about depression even when they have the same level of depression. We
examine this possibility using a nonparametric item response theory approach to assess differential
item functioning (DIF) in a national survey of psychiatric disorders, the National Comorbidity
Survey. Of 20 questions used to assess depression symptoms, we found evidence of DIF in 3 questions
when comparing non-Hispanic blacks with non-Hispanic whites and in 3 questions when comparing
Hispanics with non-Hispanic whites. However, removal of the questions with DIF did not alter the
relative prevalence of depression between ethnic groups. Ethnic differences do exist in response to
questions concerning depression, but these differences do not account for the finding of relatively
low prevalence of depression among minority groups.
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Although risk of depression is consistently associated with low socioeconomic status (Lorant
et al., 2003), epidemiological studies have not found elevated risk for depression among
socially disadvantaged minority groups in the United States. In fact, all surveys that have
assessed depression in national samples of American adults have found significantly lower
lifetime risk for depression among non-Hispanic blacks compared with non-Hispanic whites
(Blazer et al., 1994; Breslau et al., 2006; Somervell et al., 1989; Weissman et al., 1991;
Williams et al., 2007). In addition, no surveys have found higher risk for depression among
Hispanics relative to non-Hispanic whites, whereas some have found significantly lower risk
among Hispanics than non-Hispanic whites (Blazer et al., 1994; Breslau et al., 2006; Karno et
al., 1987). However, because of the difficulty of establishing the cultural equivalence of
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psychological constructs (Butcher et al., 2003; Janca, 2005; Room et al., 1996), including
depression (Kleinman, 2004), concerns about the validity of this counterintuitive finding
remain (Rogler, 1999). Measurement bias resulting from differential misclassification, with
minorities being less likely to meet DSM criteria despite similar levels of underlying disorder,
remains a potential methodological explanation for these findings (Rogler et al., 2001).

In this article, we investigate whether measurement bias in the assessment of depression can
account for the unexpectedly low lifetime prevalence of depression among Hispanics and non-
Hispanic blacks relative to non-Hispanic whites. Data come from the National Comorbidity
Survey (NCS), a nationally representative survey of psychiatric disorders in which respondents
were interviewed face-to-face by nonclinician interviewers using the Composite International
Diagnostic Interview (CIDI), a fully structured diagnostic interview schedule. In the CIDI,
depression was assessed in 2 stages: in the screening stage, questions regarding low mood and
anhedonia were asked of the entire sample, and in the diagnostic stage, 20 questions regarding
the 7 additional criterion symptoms for depression were asked only of those respondents who
endorsed at least 1 question at the screening stage.

Potential Sources of Ethnic Differences in Depression
Four pathways through which ethnic differences in survey responses to a CIDI depression
question might arise are illustrated in Figure 1. In the figure, these pathways are illustrated
using the question concerning feelings of worthlessness, which is used to assess the criterion
symptom of self-reproach.

In scenario A there are real differences in the prevalence of depression between ethnic groups.
This leads to lower prevalence of the self-reproach symptom and consequently lower
endorsement of the question about worthlessness. According to scenario A, we would expect
similar group differences in responses to all questions. In scenario B, responses to the
worthlessness question differ between groups because depression manifests differently
between ethnic groups. Under this scenario, the symptom of self-reproach has a different
relationship with depression depending on group membership. This leads to group differences
in response to the worthlessness question but also to similar differences in other questions used
to assess the self-reproach symptom, such as the question assessing excessive guilt. In scenario
C, responses to the worthlessness question differ by group because ethnic groups differ in a
general factor that affects their responses to all survey questions. For instance, groups may
differ in their willingness to disclose potentially embarrassing personal information. Under this
scenario, there would be similar group differences in responses to most or all questions. Finally,
in scenario D, responses to the worthlessness question differ by group because ethnic groups
differ in the way they interpret this particular question. Under this scenario, there would be
group differences in response to the worthlessness question, but no differences in response to
other questions that were interpreted consistently between groups.

Differential Item Functioning (DIF)
In all 4 scenarios, there would be observed differences between groups in the prevalence of
depression. However, only in scenario A would these observed differences correspond to
differences between groups in true underlying levels of depression. In contrast, for scenarios
B to D, these observed differences would correspond not to differences between groups in the
true underlying levels of depression, but instead to differences between groups in the
relationship between the true underlying level of depression and responses to particular
depression questions. In the psychometric literature, this latter phenomenon is known as DIF
(Camilli and Shepard, 1994; Holland and Wainer, 1993). Simply put, DIF refers to any scenario
where the probability of endorsing a particular question about depression differs for individuals
who have the same underlying level of depression but belong to different groups.

Breslau et al. Page 2

J Nerv Ment Dis. Author manuscript; available in PMC 2009 September 22.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



DIF is illustrated graphically in Figure 2 using the item characteristic curves (ICC) for the
worthlessness item among non-Hispanic whites and non-Hispanic blacks (Thissen et al.,
1993). The ICC is a function that relates the probability that a respondent says “yes” to an item
to his or her underlying level of the trait being measured. In the figure, the horizontal axis
indicates the respondent’s underlying level of depression, an unobserved (i.e., latent) variable
which is estimated from the entire group of questions. The vertical axis indicates the
respondent’s likelihood of answering yes when asked the question about feelings of
worthlessness. The curves represent the likelihoods among non-Hispanic black and non-
Hispanic whites of endorsing feelings of worthlessness at each level of depression. In Figure
2, DIF is indicated by the gap between the 2 curves. Moreover, the impact of DIF on the
assessment of depression can be inferred from the relative locations of the ICCs. Because the
ICC for blacks is shifted to the right relative to the ICC for whites in the figure, blacks are less
likely to endorse this question than whites with the same level of depression. This particular
type of DIF is referred to as DIF against blacks and may lead to the underestimation of
depression for blacks relative to whites. If the ICC for blacks were shifted to the left of that for
whites, this would indicate that blacks are more likely to endorse the question than whites with
the same level of depression. This type of question is said to exhibit DIF in favor of blacks and
may lead to overestimation of depression for blacks relative to whites.

DIF and Bias
The existence of DIF indicates that the measurement of depression is also sensitive to some
secondary factor, as in scenarios B, C, and D (Shealy and Stout, 1993a,b). However, the
existence of this secondary factor is not necessarily problematic. “Benign DIF” (Douglas et
al., 1996) occurs when the secondary dimension is auxiliary to the underlying trait of
depression. For instance, in scenario B DIF may reflect important cultural differences in the
experience of depression (Alegria and McGuire, 2003). On the other hand, “adverse
DIF” (Douglas et al., 1996) occurs when the secondary factor is not relevant to the underlying
trait of depression, as in scenarios C and D. In these scenarios, group differences in response
are not relevant to the assessment of group differences in depression and can lead to erroneous
conclusions about them.

Psychometric methods for detecting DIF using item response theory (IRT) have been
developed and extensively applied in studies of achievement tests (Hambleton and
Swaminatha, 1985; Hambleton et al., 1991; Holland and Wainer, 1993). An IRT-based
assessment of DIF between cultural groups in the Center for Epidemiological Studies-
Depression scale (CES-D) found that positively phrased questions function differently between
cultural groups (Iwata and Buka, 2002). However, IRT-based methods have not been used to
investigate DIF between ethnic groups in data from a diagnostic survey instrument designed
to assess DSM-defined depression in the general population. In this report, we use a
nonparametric approach to testing for DIF in the CIDI depression questions.

METHODS
Sample

As described in detail elsewhere (Kessler et al., 1994), the National Comorbidity Survey
(NCS), conducted in 1990–1992, is based on a stratified, multistage area probability sample
of persons aged 15 to 54 years of age in the noninstitutionalized civilian population in the 48
coterminous states. The response rate was 74%. The data are then weighted to account for the
sample design, to adjust for nonresponse (based on a supplemental nonresponse survey), and
to poststratify the sample to the US national population (Little et al., 1997).
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Ethnicity was determined using 2 questions. The first question asks whether or not the
respondent is Hispanic, and the second asks the respondent’s race. For our analysis, 3 groups
were defined. Hispanics were those who indicated Hispanic ethnicity regardless of race (n =
784). Blacks were those non-Hispanics who indicated black race (n = 929). Whites were those
non-Hispanics who indicated white race (n = 6099). All others were excluded from this
analysis.

Assessment of Depression
Respondents were interviewed with the CIDI (Kessler et al., 1998). The instrument was
designed to assess psychiatric disorders according to the DSM-III-R definitions. The CIDI was
found to have good reliability and validity for assessing depression in the WHO CIDI Field
Trials (Wittchen, 1994). The instrument and data are available for public use
at:http://webapp.icpsr.umich.edu/cocoon/SAMHDA-DISPLAY/06693.xml.

The CIDI obtained information on depressive episodes in 2 stages. The first stage consisted of
screening questions that assessed whether the respondent had ever experienced a period of
depressed mood or loss of interest in activities (anhedonia) of sufficient duration to warrant
suspicion of a history of major depressive episode. Respondents who screened positive for
either of these 2 symptoms advanced to the second stage where the remaining 7 symptoms of
depression were assessed through a series of 20 yes/no questions; respondents who screened
negative were not asked further about depression. In the second stage, each of the 7 remaining
symptoms was assessed by between 1 and 4 questions. The diagnostic algorithm used to
diagnose depression from these questions counted a symptom as present if 1 or more questions
were endorsed for that symptom. Endorsed questions that may have resulted from organic
causes and those that did not cluster together within a two-week time period were excluded.
Respondents were diagnosed with depression if they had 5 or more symptoms present after the
organic and clustering exclusions.

In our analysis, we examined responses to all 20 of the questions from the second stage and to
the anhedonia question from the first stage. Responses were corrected for organic causes and
clustering in an episode.

Detecting DIF
We used a nonparametric approach to the assessment of DIF as implemented in the SIBTEST
statistical software package (for a technical description of the SIBTEST procedure, see Sheely
and Stout, 1992a,b and Liang and Stout, 1998). SIBTEST estimates respondents’ depression
levels by counting the number of questions with which respondents agree. These estimates,
and the test for DIF based on them, are nonparametric in the sense that they make no
assumptions about the form taken by the ICCs or the underlying distribution of depression
levels. The former is an important advantage for the depression questions in the NCS because
there is evidence that the ICCs for questions from psychological scales do not follow parametric
IRT models such as the 2-and 3-parameter Rasch models (Meijer and Baneke, 2004).

We first used SIBTEST to look for DIF in the questions. Because we did not have a priori
information that allowed us to identify a subset of DIF-free depression questions, we adopted
the “leave-one-out” approach to estimate depression levels. More specifically, we used the
leave-one-out symptom count, which is the number of symptoms, other than the one being
measured by the question being examined, that are present. We used the leave-one-out
symptom count, rather than the leave-one-out question count, to address the dependence
between questions measuring the same symptom (Wainer, 1995). Because we could not assume
that the leave-one-out symptom count was uncontaminated by DIF, we used SIBTEST to
perform 1-sided tests (for DIF against the minority group) in an iterative procedure because,
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as we explain in the discussion section below, doing so guards against confusing DIF with
group differences in depression levels when pervasive DIF is present. The other reason for
using 1-sided tests was that only DIF against a minority group can result in lower prevalence,
and our goal was to determine whether DIF could explain minority groups’ lower prevalence
of depression.

Our procedure for using SIBTEST to detect DIF was as follows. For each question, we tested
the null hypothesis of no DIF against the alternative hypothesis of DIF against the minority
group. If there were fewer than 5 minority or 5 white respondents with a particular value of
the leave-one-out symptom count, then we required SIBTEST to omit that value from its
calculations. If the p value from the 1-sided test was significant at the 0.05 level according to
Benjamini and Hochberg’s (1995) rules for controlling the false discovery rate with multiple
tests, the question was deemed to exhibit significant DIF against the minority group. After a
first pass through all of the questions, we removed any question found to have significant DIF
against the minority group, provided it was not the sole question measuring a symptom, and
then retested the remaining questions for DIF. This procedure was repeated until no questions
with DIF remained, except for questions that were the sole question measuring a symptom.
Finally, for questions found to have significant DIF, we attempted to distinguish between
benign DIF due to group differences in the manifestation of depression and adverse DIF due
to measurement bias by considering how many of the questions measuring the same symptom
had DIF.

We also used SIBTEST to look for DIF at the symptom level because DIF that is not detectable
at the question level may accumulate between questions measuring the same symptom and
thereby impact depression scores (Wainer and Kiely, 1987; Wainer et al., 1991). We performed
1-sided tests for DIF at the symptom level by treating each symptom as a binary question that
equaled 1 (“present”) if the respondent answered yes to at least 1 question measuring that
symptom and 0 (“absent”) if no questions measuring that symptom were endorsed. Here, too,
the leave-one-out symptom count was used to estimate depression levels.

The above purification procedures were performed first with blacks as the minority group, and
then again with Hispanics as the minority group.

Calculating Lifetime Prevalence of Depression
We used the diagnostic algorithm described above to calculate the lifetime prevalence of
depressive episodes for whites, blacks, and Hispanics, first using all of the questions and then
using only the questions remaining after removing questions identified as having DIF in the
purification procedure described above. We used the chi-square test to compare groups’
lifetime prevalence of depressive episodes, before and after removing questions with DIF. The
chi-square tests were adjusted for the complex survey design using the Taylor series
linearization method implemented in SUDAAN (RTI, 2002).

RESULTS
Screening

Fifty-seven percent of the sample (n = 4501) screened positive for suspected lifetime history
of depressive episode. The proportion screening positive was significantly lower ( , p =
0.008) among blacks (51%; n = 505) than among whites (58%; n = 3585), but there was no
significant difference ( , p = 0.558) between Hispanics (57%; n = 411) and whites.
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Question Endorsement and Symptom Prevalence
The proportions of the sample and of each ethnic group endorsing each depression question
and meeting criteria for each symptom are presented in Table 1. Note that because these
proportions are marginal, between-group differences do not necessarily imply DIF, which
refers to between-group differences in proportions conditional on the true underlying level of
depression. There were significant differences in endorsement proportions between blacks and
whites. Blacks endorsed all but 2 of the 21 questions less frequently than whites, significantly
so for 9 of the questions. Blacks had lower prevalence than whites for all 8 symptoms, and
these differences reached statistical significance for 5 symptoms. Differences between
Hispanics and whites were less pervasive. Hispanics were less likely than whites to endorse
about half (10) of the questions and these differences reached significance in 2 cases, both in
questions assessing suicidality. Hispanics differed from whites in the prevalence of only 1
symptom, suicidality. SIBTEST Analysis

Black-White Comparison
The results from the SIBTEST analyses with blacks as the minority group are presented in
Table 2. Bold font is used to indicate questions and symptoms whose SIBTEST p value is
significant at the p = 0.05 level using the Benjamini and Hochberg correction for multiple
testing. To illustrate the interpretation of these results, we consider the statistics for the initial
test of the worthlessness question in Table 2. The positive estimate of 0.064 indicates that
blacks are, on average, 6.4% less likely to answer yes to the worthlessness question than whites
with the same level of depression, and the bolded p value indicates that this difference is
statistically significant.

In the initial test (left hand columns of Table 2), DIF was found for 3 questions: “lack of
energy,” “felt worthless,” and “thoughts of suicide.” The direction of DIF in all 3 cases was
against blacks, consistent with bias toward underestimation of depression among blacks
relative to whites. At the symptom level, DIF was found for 2 of the symptoms: “loss of energy”
and “self-reproach.”

The felt worthless and thoughts of suicide questions were removed in the second set of tests
for DIF. The lack of energy question was not removed because it was the sole question available
to assess the DSM symptom of loss of energy and therefore could not be removed without
reducing the validity of the instrument. No new questions with DIF were identified in the
second pass (right hand columns of Table 2).

The lifetime prevalence of depressive episode among whites and blacks was 18.6% and 12.6%,
respectively ( , p = 0.002), using all the questions and 17.7% and 12.4%, respectively
( ,p = 0.007), after the adjustment for DIF.

Hispanic-White Comparison
The results from the SIBTEST analyses with Hispanics as the minority group are presented in
Table 3. In the initial pass (left hand columns of Table 3), the questions “gained weight,”
“waking early,” and thoughts of suicide were significant, but at the symptom level DIF was
found only for suicidality. In the second pass all 3 questions with DIF were removed, and no
further questions were found to have DIF (right hand columns of Table 3). Using all the
questions the prevalence of depressive episodes among whites and Hispanics was 18.6% and
18.3%, respectively ( , p = 0.895). After adjustment for DIF the prevalence of
depressive episodes in both groups was 18.3% ( , p = 0.994).
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DISCUSSION
In this national survey, both Hispanics and non-Hispanic blacks tended to endorse depression
questions less frequently than non-Hispanic whites. This was particularly true for blacks, who
were significantly less likely than whites to have 5 of the 8 symptoms examined. Hispanics
were less likely than whites to have 1 of the 8 symptoms, suicidality. We used a nonparametric
IRT approach to examine whether the lower levels of endorsement among minorities in this
survey could be explained by DIF against minorities, defined as a lower probability of
endorsing questions among minorities compared with non-Hispanic whites after adjusting for
differences in underlying levels of depression.

DIF against minorities was found for several of the questions used to assess depression. DIF
against minorities at the question level led to DIF against minorities at the symptom level for
2 symptoms in the black-white comparison and for 1 symptom in the Hispanic-white
comparison. However, the existence of DIF does not necessarily imply that the conclusions
regarding the relative prevalence of depression between groups is incorrect. To assess the
impact of the DIF against minorities on estimates of the relative prevalence of depression
between ethnic groups, we followed a procedure of removing questions with DIF against
minorities if this could be done without adversely affecting the construct validity of the test.
After performing this procedure, we were able to reduce DIF at the symptom level for the
black-white comparison and eliminate DIF at the symptom level for the Hispanic-white
comparison. Recalculating the prevalence of depression without the questions with DIF, we
found no evidence that differences in lifetime prevalence between groups were significantly
affected by DIF in the original questions. With respect to the main question posed in this study,
we found no evidence that the low prevalence of depression among minorities relative to whites
is a result of DIF.

DIF Against Blacks
Two questions were removed because they had significant DIF against blacks: felt worthless
and thoughts of suicide. In both cases, there were other questions measuring the same symptom
that were not found to exhibit DIF. This suggests that nuisance factors related to the specific
wording of the question with DIF, rather than factors related more generally to the symptom,
account for the observed DIF in both cases, which implies that the DIF in these 2 cases is likely
to be adverse. Because of DIF in the felt worthless question, DIF was also found for the
symptom of self-reproach. DIF in this symptom was no longer found when the felt worthless
question was removed. This suggests that one means of improving the consistency of the
assessment of depression would be to remove the felt worthless question. However, an equally
valid and perhaps more clinically defensible approach would be to add an additional question
with an alternative phrasing of the question that might be more commonly endorsed by minority
groups at the same level of depression. Using questions with countervailing DIF by design
may be the best way to achieve consistent measurement given the reality of cultural variations
in the idioms of depression and the way that the questions are combined to determine a
diagnostic assessment.

Although 1 of the 4 questions used to assess suicidality displayed DIF against blacks, no DIF
was found at the level of the suicidality symptom even with this question included. This is
most likely a result of the facts that (a) this question has a lower prevalence in the population
than other questions used to assess this symptom and (b) blacks were slightly (nonsignificantly)
more likely than whites to endorse other suicide questions at the same level of depression.
Therefore, DIF in this question has a negligible impact on the relative prevalence of depression.

DIF against blacks was also found for the lack of energy question. Because this was the only
question used to assess this symptom, we could not remove it from the test and maintain the
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test’s construct validity. Therefore, these data do not provide sufficient evidence to suggest
whether DIF in this case is due to the specific wording of the question or to some clinically
meaningful variation in the manifestation of depression between ethnic groups.

DIF Against Hispanics
Three questions were found to have DIF against Hispanics. Two of these questions, weight
gain and early waking, did not result in DIF at the symptom level because of countervailing
influences from other questions. Both of these questions inquire about discrete experiences
that are understood to be instances of the more general symptom: weight gain is a discrete type
of appetite and weight change, and early waking is a discrete type of sleep disturbance.
Therefore, in neither case can we rule out the possibility that DIF for these questions is benign,
due to an auxiliary factor that is clinically meaningful. Therefore, we cannot make a
recommendation as to whether these questions should be removed or changed on the basis of
these data.

The third question with DIF against Hispanics was the thoughts of suicide question. As in the
black-white comparison, DIF in this question against Hispanics did not adversely affect
consistency of measurement at the symptom level.

Limitations
These results should be interpreted in light of 4 limitations of the IRT approach to assessment
of DIF and response bias. First, our assessment of DIF relies on an internal criterion to assess
respondents’ underlying levels of depression. Because we did not have a valid subset of
questions, we had to use the leave-one-out approach to measure depression levels. This
approach may result in estimates of depression that are contaminated by DIF, which creates
problems with detecting DIF in individual questions and symptoms. In particular, it is
impossible to detect DIF if all questions (or symptoms) have DIF of similar magnitude and
direction (Camilli, 1993). This theoretical concern has been borne out in simulation studies by
Gierl et al. (2004), who investigated the performance of SIBTEST in the presence of pervasive
DIF. They found that in these circumstances, SIBTEST may fail to detect questions with
significant DIF and, further, may falsely flag questions that in reality lack DIF.

Two aspects of our DIF detection procedure limited the possibility that our conclusions would
be distorted by pervasive DIF. First, we used 1-sided tests to examine DIF against minorities.
This prevented us from erroneously removing any DIF-free questions that, because of
contamination in our underlying measure of depression, appeared to have DIF in favor of
minorities. Second, we used an iterative purification procedure whereby we eliminated
questions with DIF against minorities and then re-examined the remaining questions for DIF
until no new questions with DIF were found (Camilli and Shepard, 1994). Because questions
with severe DIF against minorities will still seem to have significant DIF and will therefore be
removed after the first pass, the estimate of depression used in the second pass will be less
contaminated by DIF. This means that we will then be able to detect questions with moderate
DIF against minorities in the second pass, and so on and so forth. If most or all questions have
similar amounts of DIF against minorities (e.g., because of a greater reluctance to disclose
potentially embarrassing information), then we will not be able to detect DIF even with an
iterative purification procedure based on 1-sided tests. However, in less extreme situations, the
1-sided iterative procedure will allow us to locate those questions that truly have DIF against
the minority group.

A second limitation of this analysis is SIBTEST’s assumption that DIF is unidirectional. This
means that when DIF against minorities occurs in a question, minorities have lower probability
of endorsing that question at all levels of depression. However, there maybe questions where
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DIF occurs in opposite directions at different levels of depression. If this is the case, then our
SIBTEST procedure would not allow us to detect these questions as having DIF.

A third limitation stems from the 2-stage structure of the CIDI assessment of depression, which
does not collect full information on depressive symptoms for respondents who are negative on
the initial screening questions. This means that we cannot investigate DIF in the screening
questions where it may actually do the most damage in terms of biasing group prevalence
estimates. For example, we still do not know whether blacks were less likely to screen positive
for depression because of DIF in the screening questions or because of actual differences in
prevalence. It would be valuable to repeat this analysis in a sample that contained full data on
the screen negatives.

This study also has the limitation of sample size. The sample size limits our ability to examine
DIF with respect to specific ethnic subgroups, such as Puerto Rican versus Mexicans in
comparison with non-Hispanic whites. It also limits our ability to examine DIF within
sociodemographic subgroups, such as males and females. Although our main conclusions
support the findings of epidemiological comparisons between broad ethnic groups (e.g.,
Hispanics compared with non-Hispanic whites), it is important to recognize that neither this
epidemiological pattern nor our methodological result necessarily holds true for all subgroups
within the broad ethnic groups examined.

Finally, this study relies on retrospective recall of depressive symptoms. Though this is a
potential limitation of the method, there is no evidence of differential recall between ethnic
groups (Shrout et al., 1993).

CONCLUSIONS
Results of this analysis support 2 apparently conflicting conclusions. On the one hand, we
found that some aspects of depression assessment differ significantly between ethnic groups.
Specifically, differences were found with respect to questions assessing the symptoms of self-
reproach, suicidality, lack of energy, weight gain, and sleep disturbance. Removing questions
with DIF may not be the best way to address these measurement problems in future instruments.
Another potential strategy is to include additional questions with countervailing differences in
functioning between groups, provided that the measurement characteristics of questions within
particular groups can be reliably determined. Although the fully structured research interviews
used in epidemiological surveys differ from clinical interviews, these findings may also have
clinical implications. Clinicians should be aware that assessments of particular aspects of
depression maybe affected by choice of the idiom used in a clinical interview (Kleinman,
2004; Neighbors et al., 1999; Schmaling and Hernandez, 2005).

On the other hand, correction for these differences in the way people responded to survey
questions did not change the epidemiological conclusions. When we removed the questions
that contributed to underestimation of depression among minorities and recalculated the
prevalence estimates, the original findings were not altered. This result increases our
confidence in the consistent finding that socially disadvantaged ethnic minority status is not
associated with higher risk for depression in the United States, a finding that has been consistent
in epidemiological studies since the early 1980s. The analysis, however, cannot rule out
measurement differences that are consistent across the entire range of depression questions or
that affect the screening questions about anhedonia and depressed mood. Further, it cannot rule
out nonmeasurement sources of bias such as survey nonresponse.
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FIGURE 1.
Four possible explanations for group differences in responses to an item asking about feelings
of worthlessness.
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FIGURE 2.
Illustration of differential team functioning (DIF) as variation in item characteristic curves
(ICC). ICCs estimated using 2-parameter logistic IRT model.
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