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Gender bias in the sixteen-item Anxiety Sensitivity Index: An application
of polytomous differential item functioning

Nicholas T. Van Dam *, Mitch Earleywine, John P. Forsyth

University at Albany, SUNY United States

1. Introduction

Anxiety sensitivity (AS) is an important cognitive risk factor in
anxiety disorders and depression (Vujanovic, Arrindell, Bernstein,
Norton, & Zvolensky, 2007). Reiss, Peterson, Gursky, and McNally
(1986) initially defined AS as a negative evaluation of anxiety. AS
has important implications in the prediction and treatment of
clinically significant anxiety episodes (Deacon & Abramowitz,
2006; Vujanovic et al., 2007), especially panic (McNally, 2002).
Given the impact of this construct, researchers have emphasized
the import of its latent factor structure and validity (e.g., Deacon &
Abramowitz, 2006; Zinbarg, Mohlman, & Hong, 1999). AS may also
help explain links between anxiety disorders and gender as well.

Gender differences in measures of AS are similar to gender
differences across anxiety disorders; females exhibit higher levels
of AS and a greater prevalence of anxiety disorders than males
(American Psychiatric Association, 2000; Peterson & Reiss, 1993). It
is important to establish whether these differences are an artifact
of the measurement of these constructs or an actual phenomenon.
The Anxiety Sensitivity Index (ASI) has different overall score
distributions in males and females. Women score higher on the ASI
than men (Peterson & Reiss, 1993) and exhibit a different
clustering of responses (Stewart & Baker, 1999; Stewart, Taylor,

& Baker, 1997). A twin study reveals that AS is heritable in wom
but not in men (Jang, Stein, Taylor, & Livesley, 1999). Either
works differently across the genders, or measures of the const
have the potential for bias. Differential item functioning (DIF
particular item(s) bias against a group, may underlie the previ
findings of gender disparity on the ASI.

DIF is a necessary condition to establish that an item shows
against one group of participants relative to others. When
groups are equal on their overall pathology, an item that displays
is more likely to indicate pathology in one group over the other.
Center for Epidemiologic Studies Depression scale (CES-D; Rad
1977) serves as a salient example where an item displays DIF ac
gender. Women are more likely to endorse an item indicating cry
episodes than men who are equally depressed (men with equiva
total scores on the CES-D; Gelin & Zumbo, 2003).

Two types of DIF exist, uniform and non-uniform. Uniform
occurs when an item shows equal bias across all levels of a trait
a given group. For example, uniform DIF would occur if men w
more likely to endorse a particular item than women regardles
total scale score. That is, men endorse a given item more t
women across the whole range of the scale’s scores. Non-unifo
DIF, on the other hand, occurs when an item only shows
against one group at a particular trait level or range of scores on
scale measuring that trait. For example, non-uniform DIF wo
occur if men were more likely to endorse an item when total s
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women. Four different statistics examining differential item functioning (DIF) indicate that women

more likely to endorse the item, ‘‘It scares me when I feel faint’’, even if they score no higher on the

than males. Removing this biased item does not alter internal consistency of the scale, but eliminates

significant gender difference. The results suggest that differences on the ASI require careful interpreta

as item bias may artificially inflate ASI scores in females.
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scores were high, but men and women were equally likely
endorse an item if total scale scores were low.

The current study explores responses of men and women on
sixteen-item ASI (Reiss et al., 1986) in a large sample of individ
s in the sixteen-item Anxiety Sensitivity Index: An application of
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Ple
po
nteering at the Anxiety Disorders Research Program (ADRP) at
niversity at Albany, SUNY. The 16-item ASI is the most widely
of the measures of AS (McNally, 2002; Vujanovic et al., 2007).

analysis for potential gender bias on this scale could have
ningful implications for work comparing AS in men and
en.

ethods

Procedure

s standard procedure for individuals coming to the ADRP,
ergraduate volunteers from a subject pool completed a paper
pencil battery of self-report questionnaires, including the 16-

ASI. The local Institutional Review Board approved this
edure.

Participants

rior to completing the assessment battery, candidates were
ened for past or present medical or psychological problems via
ructured phone interview and subsequently in-person self-
rt and screening with a modified brief version of the Anxiety
rders Interview Schedule (ADIS-IV; Brown, DiNardo, & Barlow,

4). Candidates with serious past or present medical conditions
, cardiovascular issues, asthma, epilepsy, seizures) or psychia-
conditions were excluded. The present research focused on 818
icipants who met screening criteria. Half (50.2%) of the
icipants were male, and participant age (M = 19.1, SD = 1.7)
cted that the majority of the sample was first-year under-
uates (54.3%), with sophomores (24.4%), juniors (12.9%), and
ors (8.5%) represented in declining proportion. The ethnic/
l distribution was as follows: Caucasian (66%), African
rican (10.7%), Hispanic/Latino (9.2%), Asian American (7.2%),
other (6.8%).

Measures

. Anxiety sensitivity

articipants completed the 16-item ASI (Reiss et al., 1986) to
ss second order anxiety, defined as fear of anxiety-related
ations. Respondents indicated the degree to which individual
s characterized them on a 5-point Likert scale ranging from 0

y little) to 4 (very much). The ASI has good internal
istency (a = 0.82–0.91; Peterson and Reiss, 1992) and high

–retest reliability over a 3-year period (r = 0.71; Maller &
s, 1992).

Statistical analyses

. Methods for detecting DIF

everal statistical approaches can detect DIF in polytomous
-dichotomous) items, but no specific technique is best in all
tions (Mazor, Clauser, & Hambleton, 1992). The principle
nd each of the DIF statistics is essentially the same. If DIF is
nt, male and female participants with similar anxiety
itivity should have the same probability of endorsing similar
onse options on a test item. An item functions differentially
n males and females with similar anxiety sensitivity differ

differed because of DIF rather than from inherent group differences
in the construct.

The most popular classical test theory (CTT) method employed
to detect DIF in polytomous items is an extension of the Mantel–
Haenszel (MH) statistic, the Mantel chi-square (Mazor et al., 1992).
It is based on a 2 (group) � k (response options) contingency table.
For a given item in the ASI, the percentage of males of a certain
level of AS selecting a given answer choice (e.g., 3) should be
similar to the percentage of females at the same level of AS
selecting that same answer choice. The chi-square statistic is based
on the difference between observed and expected values in each
cell of the table (Penfield, 2007b).

Three other DIF indices are also popular. Two of these employ
logic similar to the MH approach. The Liu–Agresti (L–A LOR; Liu &
Agresti, 1996) statistic relies on the log-odds ratio of one group
selecting a particular response relative to another group, typically
yielding a proportion from �1 to 1. The L–A LOR statistic is
potentially more robust than other statistics examining DIF and
may handle extreme deviations in proportions of responses better
than alternative approaches (Penfield, 2007a). Cox’s noncentrality
parameter estimator (COX’s B) parallels the MH approach but
relies on the hypergeometric mean (Penfield, 2007b). In the
absence of DIF, the odds ratio of responses across gender for each
column will be small, suggesting little difference in the proportion
of men and women who choose a particular option (see Camilli &
Congdon, 1999 for further discussion).

The third popular method for detecting DIF relies on logistic
regression. The approach rests on the idea that the score on the
item should arise from the true level of the measured construct
(which would include any true differences between groups), but
not from bias related to group membership. The total score on
the questionnaire serves as an indicator of the true level of the
measured construct. If a given item is unbiased, the total
questionnaire score should serve as the sole significant predictor
of the score on the item. Once the total score has predicted the
item score, group membership and the interaction of group
and total score should no longer account for meaningful
variance in the item. The logistic regression approach has an
advantage over MH-based statistics for the detection of non-
uniform DIF (see Earleywine, 2006; Gelin & Zumbo, 2003, for
further discussion).

2.4.2. Current approach

Testing for DIF requires balancing Type I and Type II error rates.
Permitting a biased item to remain in a test of psychopathology can
have serious consequences, leading some researchers to recom-
mend raising the nominal alpha level as high as 0.20 (Fidalgo,
Ferreres, & Muñiz, 2004). This approach improves the power to
detect DIF but also increases the chance of flagging an item because
of Type I error rather than genuine bias. An alternative way to
increase power, while minimizing Type I error, is to use large
sample sizes. Recent work reveals that power maximally reaches
0.54 under ideal conditions for samples of 200 or smaller (Fidalgo
et al., 2004), creating a danger of missing a biased item because of
Type II error. Further simulations suggest that Type II error is as
prevalent as 50% for samples of 500 or less, indicating heuristic
value of larger samples (Mazor et al., 1992).

The current study employed a multi-step method of initially
flagging items for potential DIF using the Mantel chi-square

N.T. Van Dam et al. / Journal of Anxiety Disorders xxx (2008) xxx–xxx
ificantly in response option endorsement for an individual
. For example, men and women who score a 30 on the total

e should be equally likely to endorse the response ‘3’ on an
vidual item. Unequal probabilities across groups of response
on endorsement suggest DIF. If removing biased items
inates group differences on the scale, the groups may have
ase cite this article in press as: Van Dam, N.T, et al., Gender bia
lytomous differential item functioning. J Anxiety Disord (2008)
statistic, followed by confirmation of DIF with three other tests (L–
A LOR, COX’s B, logistic regression). This study also employed a
large sample (N > 800), and a stringent alpha value of p < 0.001.
This approach limited Type I error over repeated testing, while
conferring enough power to detect any items evidencing DIF. All
MH-based statistics were computed using DIFAS 4.0 (Penfield,
s in the sixteen-item Anxiety Sensitivity Index: An application of
, doi:10.1016/j.janxdis.2008.07.008

http://dx.doi.org/10.1016/j.janxdis.2008.07.008


ncy
om
8.6,
ally
but
F(1,
ASI
oth

rnal
the
F(1,
ASI

ASI,
al.,

inst
rry

ess,
ern
feel
s of
rse

4.
me
are

otal
but
ore,
ults
to a

bias
on

eful
in

ble
ese
hen
ore
rly,
the

ay
ypi-
ect,
tion
the

d, &
een
her
b &
zed
ale.
tem

3

G Model

ANXDIS-910; No of Pages 4
2007b). Logistic regression and all other statistics were computed
using SPSS 16.0.

3. Results

3.1. Initial group differences

Men and women did not differ on age, p > 0.5. There were small
differences in the distribution of ethnicity across gender. A larger
percentage of males self-identified as Hispanic or Asian (19.5% of
men vs. 13.5% for women); a larger percentage of women self-
identified as African American (13.7% of women vs. 7.7% for men),
x2(4, 530) = 11.45, p < 0.05. Despite the obvious heterogeneity of
varying minority groups, in the interest of statistical power and
study validity, we collapsed all individuals identifying as African
American, Asian, Hispanic/Latino, or Other into a single minority
group to examine further gender differences by ethnicity. There
were no differences between minorities and non-minorities across
gender, x2(1, 803) = 0.10, p > 0.9. The ASI had good internal
consistency (Cronbach’s a = 0.89) and total score varied by gender.
Females (M = 19.2, SD = 10.0) had significantly higher total ASI
scores than males (M = 17.4, SD = 9.6), F(1, 713) = 5.72, p = 0.017,
d = 0.18.

3.2. Differential item functioning

The initial Mantel chi-square test of all sixteen items in the ASI
revealed DIF at the p < 0.001 level for items 2 and 4 (see Table 1).
Two MH-based follow-up tests confirmed DIF for both items,
though it is notable for item 2 that COX’s B was at the cut-value.
Item 2 displayed DIF against men, indicating that men are more
likely to choose a response one step up the Likert scale relative to
women comparable in AS. Statistics for item 4 indicated DIF
against women. The logistic regression approach confirmed DIF for
item 4 but not item 2. After total ASI score was regressed on item 4,
B = 0.726, t(1, 714) = 22.83, p < 0.001, gender still accounted for
significant variance, B = 0.187, t(1, 714) = 5.88, p < 0.001, provid-
ing evidence for uniform DIF. The interaction was not significant.

3.3. Distributions of potential DIF items

Item 2 shows some evidence of uniform DIF against males. The
sexes do not differ on mean response for item 2, p > 0.1. This result
may stem from low overall item endorsement; skewness was 1.60
with 85.5% of individuals (regardless of gender) choosing a
response of 0 (very little) or 1 (a little). Item 4 shows DIF against

3.4. Impact of item removal on total score

Removing item 2 did not alter the scale’s internal consiste
(Cronbach’s a = 0.88), but increased gender differences fr
d = 0.18 to d = 0.19 (males, M = 16.8, SD = 9.1; females, M = 1
SD = 9.4), F(1, 713) = 6.96. Removing item 4 did not dramatic
alter the scale’s internal consistency (Cronbach’s a = 0.88),
eliminated the significant gender difference on total score,
726) = 2.79, p = 0.095; male ASI mean = 16.0 (SD = 8.9); female
mean = 17.2 (SD = 9.2), d = 0.13, a 27.7% decrease. Removing b
items 2 and 4 did not dramatically alter the scale’s inte
consistency either (Cronbach’s a = 0.87), and eliminated
significant difference between genders on overall ASI score,
726) = 3.63, p = 0.57; male ASI mean = 15.4 (SD = 8.4), female
mean = 16.6 (SD = 8.7), d = 0.14, a 22.2% decrease.

4. Discussion

Females scored significantly higher than males on the
confirming previous work (Peterson & Reiss, 1993; Stewart et
1997). DIF analyses revealed a pattern of uniform bias aga
males on item 2, ‘‘When I cannot keep my mind on a task, I wo
that I might be going crazy,’’ for 3 out of 4 statistics. Neverthel
the sexes did not differ on this item. DIF analyses revealed a patt
of uniform bias against females on item 4, ‘‘It scares me when I
faint.’’ Uniform bias against females indicates that regardles
total scale score, females were more likely than males to endo
responses high on the 5-point Likert scale (e.g., 3 or 4) for item
Four different methods of analyzing DIF converged upon the sa
bias at a stringent alpha cut-off, indicating that the results
unlikely to be spurious. Removal of this single item from the t
ASI scale had minimal impact on internal consistency
eliminated the difference between genders on the total sc
decreasing the size of the effect by more than 25%. These res
suggest that any differences in ASI across gender could be due
bias in the question rather than genuine differences in AS.

Restricted range of responses on item 2, which shows
against men, may weaken the argument for its removal based
DIF. The strong skew and low endorsement may warrant car
consideration of the item for other reasons. Lack of change
overall ASI score after dropping this item makes it a questiona
candidate for an item displaying meaningful DIF. Despite th
concerns about the distribution of item 2 responses, w
removed alongside item 4, the gender difference on total sc
is no longer significant and the size of the effect drops 22%. Clea
further work on gender differences in the ASI can help reveal
extent of the potential for bias in this item.

Content of the biased items suggests that men and women m
interpret the items differently. Socialized masculinity stereot
cally relies on success, power and competition, restriction of aff
restriction of emotional expression between men, and dedica
to work over family; all of these characteristics lead to
potential for a gender role conflict (O’Neil, Helms, Gable, Davi
Wrightsman, 1986). Gender role, an internal struggle betw
social role expectations and personal identity, can lead to hig
incidence of psychiatric symptomatology among males (Schau
Williams, 2007). Endorsing fear is antithetical to the sociali
notion of the powerful, emotionally regulated, masculine m
Socialized gender roles may account for differences in i

Table 1
Items meeting cut-off criteria for differential functioning across gender

DIF Index Cut-off statistic Items (statistic value)

Mantel estimate x2 = 10.83a 2 (13.3), 4 (35.7)

Liu–Agresti jlog odds ratioj > 0.64b 2 (0.71), 4 (�0.91)

Cox’s noncentrality parameter jlog odds ratioj � 0.40c 2 (0.40), 4 (�0.54)

Logistic regression t = 3.30a 4 (5.88)

Item 2 reads, ‘‘When I cannot keep my mind on a task, I worry that I might be going

crazy.’’ Item 4 reads, ‘‘It scares me when I feel faint.’’
a p < 0.001.
b Penfield (2007a) large difference criteria.
c Approximation of p < 0.001 criteria from Camilli and Congdon (1999).
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ars
y to
(see
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ical
females. Females (M = 1.85, SD = 1.11) score significantly higher
on this item than males (M = 1.38, SD = 1.12) t(1, 765) = 5.89,
p < 0.001, d = 0.42. The overall range of endorsement for this item
was more evenly distributed (skewness of 0.26), with 49.9% of
individuals choosing responses of 2 (some): 25.6%, 3 (much):
19.4%, or 4 (very much): 4.9%.
Please cite this article in press as: Van Dam, N.T, et al., Gender bia
polytomous differential item functioning. J Anxiety Disord (2008),
endorsement on the ASI. The item on the ASI that asks about fe
of fainting operates differentially; women are much more likel
endorse the item than men are, even when they are equal in AS
Table 1). This fear is physiologically unwarranted; sync
(fainting) does not vary with gender (Savage, Corwin, McG
Kannel, & Wolf, 1985). Item 2 also shows bias, though its statist
s in the sixteen-item Anxiety Sensitivity Index: An application of
doi:10.1016/j.janxdis.2008.07.008
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Ple
po
s is less robust. Men are more likely to endorse the item than
en matched on AS, though overall endorsement is low. The

lt may stem from stronger affiliation with work in males
ustein, 2001; Bleustein & Noumair, 1996). Males may view the
rence to ‘task’ in item 2 as an indication of competency-related
k activity, making them unlikely to endorse the item unless

are particularly sensitive to anxiety.
imitations of this study do deserve comment. Although the
ic and racial distribution of the sample was comparable to that
e region, the sample was primarily Caucasian, which limits
ralizability of the findings to other ethnic groups. The
oach of collapsing individual minority groups into one sample

so a limitation. We are well aware of the heterogeneity of the
viduals in this group and apologize for taking an approach that
looks obvious differences. We did this for reasons of statistical
er. The sample was primarily composed of college students
a mean age of approximately 19 years. These findings may not
ralize to the population as a whole. Future studies need to
stigate ethnic and age differences on the AS construct. The low
s of endorsement for item 2 deserve future investigation as
. In a sample where the rate of endorsement was higher,
aps gender bias would be more evident and would make a
rence in total scale scores.
ender bias has important implications for past and future work
the ASI and with anxiety in general. The impact of gender bias
reviously reported findings with the ASI may need to be re-
ined. In the future, researchers may want to determine

ther conclusions are altered by leaving biased items out of the
otal score. More investigation of the ASI both with and without
items in question is warranted. In this case, the statistical
rence in the ASI across gender was due to measurement bias
er than a true effect. It is extremely important, given that
ales are twice as likely as males to receive a diagnosis of an
ety disorder (American Psychiatric Association, 2000), to

ine whether differences could be the result of measurement
instead of actual phenomena.
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