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Abstract
The validity of both the Social Interaction Anxiety Scale and Brief Fear of Negative Evaluation
scale has been well-supported, yet the scales have a small number of reverse-scored items that
may detract from the validity of their total scores. The current study investigates two
characteristics of participants that may be associated with compromised validity of these items:
higher age and lower levels of education. In community and clinical samples, the validity of each
scale's reverse-scored items was moderated by age, years of education, or both. The
straightforward items did not show this pattern. To encourage the use of the straightforward items
of these scales, we provide normative data from the same samples as well as two large student
samples. We contend that although response bias can be a substantial problem, the reverse-scored
questions of these scales do not solve that problem and instead decrease overall validity.
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1. Introduction
Clinicians and researchers who assess social anxiety have recently been presented with
evidence that two commonly-used measures have a significant problem. The Brief Fear of
Negative Evaluation scale (BFNE; Leary, 1983) and the Social Interaction Anxiety Scale
(SIAS; Mattick & Clarke, 1998) both have a small number of reverse-scored items that have
demonstrated problematic reliability and validity across multiple studies (Carleton et al.,
2009; Duke, Krishnan, Faith, & Storch, 2006; Rodebaugh, Woods, & Heimberg, 2007;
Rodebaugh, Woods, Heimberg, Liebowitz, & Schneier, 2006; Rodebaugh et al., 2004;
Weeks et al., 2005; Woods & Rodebaugh, 2005). All of these studies otherwise support the
factorial, convergent, and discriminant validity of the straightforwardly-worded items that
make up the majority of each scale. None of the studies suggested discarding the measures,
but the authors suggest either not using the reverse-scored items or replacing them with new
straightforwardly-worded items.

Our impression has been that few authors have heeded these suggestions. To test this
impression, we conducted a search in August 2010 for articles published in 2009 and 2010
referring to the BFNE or SIAS. We retrieved all the articles (N = 27) that reported on use of
the English-language version of the instruments in peer-reviewed, English-language journals
that were available to us electronically. The majority of the articles (n = 25, 92.5%) used the
original total(s) of the BFNE and/or SIAS, making this the modal practice in even the most
recent literature. Below we consider three possible reasons for this practice; we have
designed the current study to address the latter two of these. In contrast, we believe the first
reason can be dismissed on the basis of available information.

1.1. Reason One: Response Bias
Several researchers have suggested to us that reverse-scored questions help avoid response
bias or careless responding. Training with well-known measures that include items to detect
such problems, such as the Minnesota Multiphasic Personality Inventory-2 (MMPI-2;
Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) may have led to the general
opinion that all measures should include similar items. Such items have indeed been used
with some success to detect such problems in MMPI and MMPI-2 responses (Baer, Wetter,
& Berry, 1992; Berry et al., 1992; Blanchard, McGrath, Pogge, & Khadivi, 2003). The
BFNE and SIAS reverse-scored items, however, are not plausible as validity indices.
Validity indices with psychometric support generally rely upon participants finding it
difficult to discern the purpose of the items. For example, the MMPI-2 has many validity
scales, the items of which are interspersed throughout hundreds of items such that their
validity-related purpose is difficult to discern (see, e.g., Greene, 1991). To the best of our
knowledge, all supported validity indices involve at least ten items for which most
participants will have difficulty discerning the intended purpose. In contrast, the number of
items in question on the SIAS and BFNE is small (3 on the SIAS, 4 on the BFNE) on fairly
short scales (20 items for the SIAS, 12 for the BFNE). Further, although the reverse-scored
items may be confusing for some participants, it is hard to argue that their difference from
the straightforwardly-worded items is subtle. We find it unlikely that any researcher would
consider the reverse-scored items on either scale as plausible candidates for validity indices
in the vein of those derived from the MMPI-2, and we have not seen any argument or
evidence suggesting such plausibility.
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There are other reasons, however, to include reverse-scored items in a total. Some
researchers appear to believe that the mere presence of reverse-scored items protects against
response biases. More formal arguments have been made (e.g., Ray, 1983) that only
completely balanced scales (i.e., with an equal number of straightforwardly worded and
reverse-scored questions) can avoid certain response biases, because only such scales
effectively counterbalance to avoid these biases. For example, in such scales, half of the
items would be affected by biases toward acquiescence (tending to endorse items too easily)
such that their total is too high, but the other half would be affected by the same bias such
that their total was too low. One can therefore see the appeal of completely balanced scales,
which have the promise of cancelling out many types of response bias over the entire scale.

The argument for balanced scales faces two problems in the SIAS and BFNE. First, neither
the BFNE nor SIAS is completely balanced. At the risk of redundancy, we emphasize that
the argument for completely balanced scales literally requires complete balance for the logic
to apply. The second issue is that even if a scale were completely balanced, its special
virtues depend upon both straightforwardly-worded and reverse-scored items being at least
roughly equivalently valid. That is, in the argument for completely balanced scales, all items
are equally but oppositely affected by response biases; if that were not the case, balancing
the scale would not have the effect of cancelling out validity problems over the length of the
scale. Thus, arguments such as Ray's (1983) are challenged by findings that reverse-scored
items may suffer disproportionately from validity problems.

Focusing on the BFNE and SIAS in particular, in the study conducted by Weeks et al.
(2005), the straightforwardly-worded items of the BFNE did not correlate with years of
education in a group of clients with social anxiety disorder, whereas the reverse-scored
items did. The most plausible explanation for this effect seems to be that less educated
participants tended to provide less valid information on reverse-scored questions, possibly
due to confusion over double-negatives. The same participants, however, had no apparent
trouble responding to straightforward items. If years of education were simply acting as a
proxy for acquiescence, then it should correlate with a higher straightforward total as well
(but it did not). In a similar, but distinct finding, Rodebaugh et al. (2007) found that the
reverse-scored items of the SIAS had a high correlation with extraversion, whereas the
straightforwardly-worded items did not display this problem. Such findings suggest that the
argument for completely balanced scales is limited by the fact that, although all items may
be affected by factors such as acquiescence and negativity, reverse-scored items may further
suffer from additional challenges to validity (as also suggested by studies of other scales;
e.g., Brown, 2003; Hazlett-Stevens, Ullman, & Craske, 2004).

1.2. Reason Two: Available Evidence is Insufficient
The above arguments dispute the notion that the reverse-scored items have a special capacity
to improve in the validity of the SIAS and BFNE. For at least the SIAS, it has been
demonstrated that removing the reverse-scored item scores from the total generally
improved overall convergent validity across a wide variety of measures across multiple
samples (Rodebaugh et al., 2007). The available evidence might still be unconvincing
because, although the available studies were conducted by different authors across many
different samples, there remains only a few studies for each scale.

Most of the available evidence concerns problems with the reverse-scored items due to
divergent factor loadings or lower internal consistency rather than demonstrations of specific
causes of such problems. In general, our hypothesis is that any factor likely to increase
participants' vulnerability to confusion and error should adversely affect the reverse-scored
items but not the straightforward items on the scales. The demonstration by Weeks et al.
(2005) represents a single test of the hypothesis that reverse-scored questions (but not the
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straightforwardly-worded items) display unwanted correlations with factors that might
increase vulnerability to confusion. Additional demonstrations along the same lines are
needed.

We hypothesized that age would represent a challenge to the reverse-scored items' validity
in the same vein as education. Increasing age is correlated with decreases in cognitive
abilities such as explicit memory, reasoning, and processing speed (Salthouse, 1996, 2000;
Schaie & Willis, 1993). Questions that require responding in the opposite direction vs. most
of the items may be particularly problematic for older adults with such problems. With the
number of older adults increasing in the USA and the high occurrence of anxiety disorders
in adults over the age of 55 (Byers et al., 2010), it is imperative to increase the field's
understanding of the assessment of anxiety within older populations, particularly with regard
to social anxiety disorder. Although there is a dearth of research on social anxiety disorder
and older adults, the National Comorbidity Survey Replication showed that the 12-month
prevalence rates for older adults with any anxiety disorder remained high (12%), and
amongst these older adults social anxiety disorder was the second most prevalent anxiety
disorder (3.5%). Moreover, even subthreshold mental health symptomatology can have
negative effects on daily functioning and physical performance (Grabovich et al., 2010).
Data on the utility of social anxiety measures in older populations is therefore sorely needed.

1.3. Reason Three: Lack of Normative Data
If researchers are relatively convinced by previous studies, there remains a final reason to
continue to use the original totals, particularly for the SIAS, which is often used to describe
samples in terms of their levels of social anxiety symptoms. The norms, means, and much of
the other information in the literature concerning these scales have been presented based on
the overall total score. More specifically, to the best of our knowledge there are no
community norms available in the literature thus far for the straightforward totals of the
BFNE or SIAS. Presentation of other norms is rare; Carleton et al. (2007) provide some
information on the straightforward items of the original BFNE for an undergraduate sample,
and Rodebaugh et al. (2006) provide some information on the straightforward items of the
SIAS for client and student samples. Most available norms are not stratified at all; none are
stratified by age or ethnicity. In our informal review of the recent literature that employs the
SIAS and BFNE, we noticed that some researchers who have recently used the original
totals of the measures have done so only to use cut-offs for screening or to present means to
characterize their groups. Presentation of more detailed norms would therefore reduce the
need to use the original totals of the measures.

1.4. The Current Study
The current study was designed to address several of the issues raised above. First, we
addressed whether reverse-scored questions demonstrate particular problems by testing the
extent to which age and years of education explain lack of consistency between
straightforward and reverse-scored questions. Given our hypothesis that the reverse-scored
questions would demonstrate particular problems, we also planned to present norms for the
straightforward BFNE and SIAS for community, client, and student samples (stratified by
age, gender, and ethnicity, as appropriate).

2. Method
2.1. Participants and Procedure

All participants provided informed consent to the original study for which data were
collected; all analyses for the current study were conducted on deidentified archival data.
Participants included community, client, and student samples. In evaluating these samples, it
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is useful to have background information regarding recruitment sites. Washington
University is a small, private, Midwestern metropolitan university located nearby downtown
Saint Louis, Missouri. Temple University is a large, public, Northeastern urban university
located in the city of Philadelphia. The New York State Psychiatric Institute is located in
New York City and operated by the state of New York. The institute is a large center
devoted to the study of the nature and treatment of a wide range of psychiatric disorders.

Community sample—The community sample was originally collected for a project
examining aging and thus over-sampled older individuals. The sample included 289 people
(68% women) aged 60 to 98 years (M = 75.46, SD = 8.24) and 200 people (75% women)
aged 18 through 59 (M = 41.22, SD = 12.36). All ages were included, but the samples of
older and (relatively) younger adults are specified to better characterize the overall sample
(see also Table 1). Participants were recruited primarily through community volunteer
registries and most participated without pay; members of Washington University's
Psychology Department (faculty, staff, and graduate students) supplemented the sample.
Some participants (n = 73) were compensated $10 for participation because they completed
the measures as a part of a more elaborate sub-study. Mean years of education were 15.04
years (SD = 3.21) for the older sample and 16.46 years (SD = 3.21) for the younger sample;
95% of older adults and 82% of younger adults were White. An older adult, aged 79, listed
77 years of education. The listing was assumed to be an error and treated as missing.

Client sample—One hundred fifty clients (94 from the New York State Psychiatric
Institute; 56 from the Adult Anxiety Clinic of Temple University) participated in a treatment
outcome study. Of these clients, 141 provided data on the SIAS or BFNE; most (n = 126)
provided full information on both. All met Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition (American Psychiatric Association, 1994) criteria for social anxiety
disorder as assessed by structured diagnostic interview, and their data were drawn from their
baseline assessment. Eighty-four (59.6%) were men, and 57 were women. Mean age was
32.80 (SD = 11.55). Sixty-eight clients (48.2%) were European American, 29 (20.6%) were
African American, 17 (12.1%) were Asian American, and 27 (19.1%) were classified as
“other.” Twenty-two (15.6%) were Hispanic. The clients reported an average of 15.26 years
of education (SD = 2.38).

Student samples—Two student samples were included for the sole purpose of generating
norms: students from Washington University (N = 708) and Temple University (N = 3,574).
In both cases, samples were compiled across many years of data collection in which
participants completed questionnaire packets for course credit or extra credit. Packets
included a variety of other questionnaires that differed across semester and are not
considered here. Ethnicity for most participants is presented in Table 1; the remainder of
participants indicated their ethnicity was not listed. For Washington University, the sample
was mostly women (n = 482; 68%) and about 19 years old (M = 19.16, SD = 1.11, range:
18-24). For Temple University, the sample was again mostly women (n = 2,397, 67%) but
had a wider range of ages because of the presence of both younger students and more
continuing-education students (M = 19.09, SD = 2.81, range: 16-60). Portions of these
samples have been used in other studies, but never for the purpose of establishing stratified
norms for the straightforward versions of the SIAS and BFNE.

2.2. Measures
The SIAS and BFNE have been described above. Additional details are offered below.

The SIAS (Mattick & Clarke, 1998), as typically used, is a 20-item1 measure of social
interaction anxiety employing a 0 (not at all) to 4 (extremely) Likert-type scale. The items
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describe anxiety-related reactions to a variety of social interaction situations involving dyads
and groups. The straightforwardly-worded items showed excellent internal consistency in
each sample used here (αs > .89), whereas the reverse-scored items showed reasonably good
internal consistency (αs > .66), given the fact that there are only three of them. The average
inter-item correlations were similar for the two subscales (straightforward: rs > .35; reverse-
scored: rs > .40).

The BFNE (Leary, 1983) is a 12-item measure based on the original Fear of Negative
Evaluation scale (FNE; Watson & Friend, 1969) and employing a 1 (not at all) to 5
(extremely) Likert-type scale. Items address anxiety and fear of being evaluated negatively
(e.g., I am afraid others will not approve of me). The measure related highly to the FNE and
demonstrated very good test-retest reliability, internal consistency, and convergent validity
(Leary, 1983). Item response theory analyses suggest that it provides more information than
the original FNE (Rodebaugh et al., 2004). Cronbach's alpha for the straightforwardly-
worded items was excellent in all of the current samples (αs > .91), as was the average inter-
item correlation (rs > .55); alpha was good for the four reverse-scored items (αs > .73), as
was the average inter-item correlation (rs > .40).

2.3. Analytic Plan
Primary tests—The age- and education-dependent validity of the reverse-scored questions
of the SIAS and BFNE was tested through a series of multiple regressions. The reverse-
scored items of each measure were summed (scaled such that higher scores indicated more
anxiety/fear). The reverse-scored total, age, years of education, and all possible interactions
between these variables were then used to predict the straightforward total of the same
measure. Each statistically significant interaction between the reverse-scored item total and
either age or years of education was explored to test whether the validity of the reverse-
scored items was dependent upon the level of age or education. When interactions were not
statistically significant (i.e., p > .05), they were deleted from subsequent regressions for the
sake of clarity.

Essentially, the tests described assess whether two groups of items on the same scale, which
by definition should have a strong correlation, have variable relationships based on age and
education. The use of the reverse-scored items total as the predictor is only a matter of
convenience and should not be taken as evidence by itself that the reverse-scored items are
the source of any problem uncovered. The hypothesized interaction effects could be found,
yet those effects could be due to the straightforward items having their validity
compromised at some levels of age and education. To determine that any effects found are
due to the reverse-scored items and not the straightfowardly-worded items, we also tested
whether split-halves of the straightforwardly-worded items showed the same patterns. If
they did, it would imply that they could be the source of the effects found in the initial
analyses. If the same pattern was not found, then the source of the effect would be narrowed
to the reverse-scored items.

Note regarding use of subscales and regression—We use subscales rather than
items to maximize power for the detection of effects. Notably, research supports the
unidimensionality of the straightforward and reverse-scored totals used here (e.g.,
Rodebaugh et al. 2006; Weeks et al. 2005); thus, we did not replicate the extensive past
analyses (e.g., confirmatory factor analyses) here for the sake of conciseness. Further, we

1As has been noted previously (Carleton, et al., 2009; Rodebaugh, et al., 2007; Rodebaugh, et al., 2006) the SIAS, as published, had
19 items (and included only two reverse-scored questions). However, prior to publication a 20-item version was distributed and used
widely. Most studies that have suggested dropping the reverse-scored items analyzed the 20-item version (Rodebaugh, et al., 2007;
Rodebaugh, et al., 2006); we do the same here.
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use regression because our intent is to detect possible variations in validity across the entire
range of age and education. There are alternative methods available for answering similar
questions, yet these techniques involve identifying groups of participants rather than
analyzing continuous moderating variables (e.g., detection of differential item functioning
using item response theory). We specifically did not employ methods that use latent
variables because (a) even if appropriate effects were demonstrated with latent variables,
this would not guarantee that effects would be found for observed scores and (b) our
samples sizes were not generally sufficient for estimating latent variables if samples were
split into groups, as would be necessary for most available techniques of which we are
aware.2

Interaction probing—We planned to probe statistically significant interactions as
recommended by Aiken and West (1999). Notably, those authors recommend probing at one
standard deviation above and below the mean, but this recommendation is based on the
arbitrary scaling of many psychological variables. We therefore probed at additional levels
of the constructs of age and years of education that we believed corresponded to specifically
meaningful values of the construct (e.g., young adulthood; college education).

Casewise diagnostics—Casewise diagnostics were also examined throughout to
determine whether individual cases had an undue influence on the regression line. The
statistic SDBETA was used to detect undue influence (Neter, Wasserman, & Kutner, 1989).
When SDBETA exceeded 1 for a case, it was deleted and the analyses rerun. Such deletions
are noted below.

Estimation of impact of effect—For the purpose of estimating the impact of any effects
found, additional regressions were conducted in which the reverse-scored item totals were
predicted. The resulting parameters allow easy calculation of the difference that including
the reverse-scored items in the total would make given variations in age and education.

Missing data—Cases with missing data were deleted by analysis because in most analyses
missing data was minor among those participants who completed at least some part of the
measure being analyzed (fewer than 5% of cases per analysis). The exception to this rule
was the client dataset, which resulted in a single analysis for which there were 17 (12%)
cases with partially missing data. We therefore repeated client analyses using 5 imputed
datasets created using Amelia II (Honaker, King, & Blackwell, 2006-2008) in Mplus 4.1
(Muthén & Muthén, 1998-2006). These analyses resulted in the same conclusions as the
analyses with listwise deletion; therefore, the results using listwise deletion are presented
below.

3. Results
3.1. Distributional Properties

The skewness and kurtosis were examined along with histograms of the distributions of each
subscale to be examined, in each sample. An overall pattern emerged that, for the
community sample, the straightforwardly-worded totals of both scales showed slight
departures from normality (BFNE: skewness = 1.06, kurtosis = 0.64; SIAS: skewness =
1.28, kurtosis = 1.70) whereas the reverse-scored totals did not show this tendency (BFNE:

2When it was possible to conduct multiple-group factor analyses, we did so and found results that were substantively identical. For
example, in the community sample, the correlation for older adults (age 65 or older) between the latent straightforwardly-worded and
reverse-scored factors was positive and significant, whereas it theoretically should have been negative. In contrast, the same
correlation was negative and statistically significant in the adults younger than age 65. These results are completely consistent with
those reported below.
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skewness = -0.28, kurtosis = 0.04; skewness = -0.03, kurtosis = -0.54). Visual inspection
confirmed that these slight departures from normality for the straightforwardly-worded
items were because, as might be expected, the most pathological responses were rarer than
the least pathological responses. Consistent with this interpretation, the straightforwardly-
worded totals showed closer approximation of normality in the client sample (BFNE:
skewness = -0.90, kurtosis = 0.48; SIAS: skewness = -0.50, kurtosis = 0.30), whereas the
reverse-scored totals did not show this pattern (BFNE: skewness = -1.61, kurtosis = 2.70;
SIAS: skewness = -0.91, kurtosis = 0.90).

Reverse-Scored Questions, Age, and Years of Education
Community sample: For the SIAS, available n varied slightly (479-482) for the
regressions. In the initial equation, the interaction of the reverse-scored total with age (β = -.
23, part r = -.16, p < .001), but no other interaction term, significantly predicted the
straightforward total (ps > .33). All interaction terms but the interaction of the reverse-
scored total and age were therefore dropped. The interaction was probed at several levels of
age: college age (21.46 years; 20 years below the mean), one standard deviation below the
mean of age (41.52 years), the mean of age (61.46), and one standard deviation above the
mean of age (81.40 years). Probing revealed that the relationship between the reverse-scored
total and the straightforward total of the SIAS was moderate (βs = .48-.81, part rs = .35-.48,
ps < .001) except when probing at one standard deviation above the mean; for those
participants, the reverse-scored questions had a weaker relationship to the straightforward
total (β = .32, part r = .23, p < .001). Thus, as hypothesized, for older individuals the
reverse-scored questions showed a weaker relationship with the rest of the scale.

For the BFNE, available n was either 479 or 480 due to minor missing data. A case had to be
deleted for the initial equation due to excessive influence on the three-way interaction; when
this case was removed, the three-way interaction was not significant (β = -.01, part r = -.01,
p = .873) and was therefore dropped. Once this was done, all cases could be included for
further analyses; the interaction between age and education was nonsignificant (p = .220)
and could also be dropped. Two significant interactions remained: A strong interaction
between age and the reverse-scored total (β = -.29, part r = -.28, p < .001) and a weaker
interaction between education and the reverse-scored total (β = .10, part r = .10, p = .017).

The interaction with age was probed at the same levels used in the SIAS analysis. The
reverse-scored BFNE total had a moderate relationship with the straightforward total for
ages below the mean age of 61.46 years (β = .31-.69, part rs = .26-.30, ps < .001), but at the
mean the relationship was modest (β = .09, part r = .09, p = .033), and for older adults the
relationship was inverted (β = -.21, part r = -.13, p = .001). Similarly, the interaction with
years of education was probed at several levels: 10, 14, 15.62 (the mean of this sample), and
20. Lower levels of education were not probed because very few participants had fewer than
ten years of education. These interactions were probed with age centered at one standard
deviation below the mean because the reverse-scored and straightforwardly-worded BFNE
did not correlate well when age was at the mean. For those participants with 20 or 15.62
years of education, the relationship between the reverse-scored items and straightforwardly
worded items was moderate (βs > .38, part rs > .28, ps < .001). The strength of the
relationship was reduced at 14 years of education (β = .33, part r = .21, p < .001) and was
minimal at 10 years of education (β = .21, part r = .08, p < .039).

Client Sample: Regressions were performed in the same manner using the client sample. In
the SIAS analyses (n = 126), the three-way interaction bet ween age, education, and reverse-
scored SIAS was deleted because it did not fully meet statistical significance (p = .087). The
interaction between reverse-scored SIAS items and education was the only significant
interaction (β = .31, part r = .30, p < .001). The interaction was probed at several levels of
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education: 10, 14, 15.23 (the mean), and 20. For those participants with 20 or 15.23 years of
education, the relationship between the reverse-scored items and straightforwardly worded
items was moderate (βs > .36, part rs > .36, ps < .001). The strength of relationship was
reduced at 14 years of education (β = .21, part r = .20, p < .012) and showed a trend toward
an inverse relationship at 10 years of education (β = -.29, part r = -.13, p = .103).

For the initial BFNE equation (n = 124), a case had an excessive SDBETA and was deleted
from the analysis. Again, only the interaction between the reverse-scored items and
education was statistically significant (β = .23, part r = .21, p = .015). The interaction was
probed at the same levels of education as was the SIAS equation from the same sample. As
was true for the SIAS, for those participants with 20 or 15.23 years of education, the
relationship between the reverse-scored items and straightforwardly worded BFNE items
was moderate (βs > .26, part rs > .24, ps < .01). The strength of relationship was much
reduced at 14 years of education (β = .14, part r = .14, p = .119) and inverted at 10 years of
education, albeit nonsignificantly (β = -.26, part r = -.11, p = .203).

3.2. Split-Halves of SIAS and BFNE Straightforward Items
Recall that if the effects found for the reverse-scored items were duplicated (potentially in
the opposite direction) using portions of the straightforward items, then those effects might
be due to factors affecting the scale overall and not the reverse-scored items in particular.
That is, it must be demonstrated that the effects above do not apply to the straightforward
items alone if the effects are to have any particular meaning for the validity of the reverse-
scored items. This demonstration was accomplished by splitting the straightforwardly-
worded items of each scale in half (using every other item) and repeating the analyses using
these split-halves (instead of the reverse-scored items and straightforwardly-worded items
totals). No interactions approached significance in these regressions across both the
community and client samples (ps > .12).

3.3. Potential Effects of Age and Education on Scores
Using additional regression equations that predicted reverse-scored totals with
straightforward totals and the moderators identified above, we tested what the expected
effects of age and education on reverse-scored totals would be, given the current data. As
applicable based on the analyses above, we compared predictions from the community and
client samples for older or less educated participants to what would be expected of
participants who were younger (22 years old) and had completed college. We predicted
based on the highest and lowest straightforward score in the community sample and the
highest score in the client sample because these scores seemed of most interest, and, in
regard to the client sample, should represent the largest effects.

Community sample—Older participants (i.e., 85 years old) with very high social anxiety
would be expected, based on the current data, to have total SIAS scores that were one point
lower than participants who were 22 years old. Among participants with very low social
anxiety, the difference was similarly approximately a point. A larger practical effect was
observed for the BFNE for those with very high fear of negative evaluation. A combination
of high age and low education (i.e., 85 years old, 10 years of education) would be expected
to produce a reverse-scored items total of only about 10 (precise estimate = 9.57), compared
to the estimate of 20 (precise estimate = 20.74; the scale's maximum is 20). At very low
levels of fear of negative evaluation, the discrepancy between such individuals would be
expected to be 4 points.

Client sample—Comparison of a less-educated (i.e., 6 years of education) participant with
very high social interaction anxiety to a more well-educated (16 years of education)
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participant resulted in approximately a 1 point expected difference (precise estimated
difference = 0.60). The effects for the BFNE were slightly stronger, such that nearly a full 1
point difference would be expected when comparing individuals with a 10-year gap in
education levels who also have the highest levels of fear of negative evaluation (precise
estimated difference = 1.08).

3.4. Norms for Straightforward Totals of SIAS and BFNE
Norms for the straightforward totals of the SIAS and BFNE, as well as the original totals,
are provided in Table 1. We provide these norms with a level of specificity that we expect
will be useful for researchers and clinicians. Gender is not represented as a level in any norm
set because we found no evidence of gender differences in any sample (ps > .10). The
student samples are presented separately and by ethnicity because differences related to
ethnicity were found for the sample from Temple University but not the Washington
University sample. The community sample is presented by age group because age showed a
small to moderate negative correlation with both straightforward and original totals of both
measures (ps < .001). Years of education showed no such relationship in the community
sample (ps > .29). Overall means are provided for the client sample because the primary
purpose of this sample is to establish an overall mean for a sample of participants with
generalized social anxiety disorder. The sample was not large enough to supply particularly
meaningful information regarding more specific ethnic subgroups of the clients.

3.5. Screening Cut-Off for Evaluation
The current data do not allow full testing of a cut-off score for screening for social anxiety
disorder because we do not have a properly matched control group of participants who are
known not to have social anxiety disorder. However, the data can supply a likely cut-off for
future evaluation. We focused on the SIAS, which has an existing cut-off score, and
examined the straightforward scores of the 29 participants from the community and student
datasets who scored at the existing cut-off of 34 (Brown et al., 1997; Heimberg, Mueller,
Holt, Hope, & Liebowitz, 1992). Although the distribution of straightforward scores ranged
from 24 to 33, the mean, median, and mode all centered at 28. This finding suggests a
possible cut-off of 28. Notably, this value is just slightly below one standard deviation above
the mean of the younger adult community sample.

4. Discussion
The current study provides further evidence that the reverse-scored items of the SIAS and
BFNE have challenges to their validity, as has been found previously (e.g., Rodebaugh, et
al., 2007; Rodebaugh, et al., 2006; Rodebaugh, et al., 2004; Weeks, et al., 2005). In the
current study, we demonstrated that the reverse-scored items have problematic relationships
with both age and level of education. Problems related to age were of most concern with
people who were above the age of 60, whereas problems related to education were of most
concern for the BFNE in the community sample and, more generally, people diagnosed with
generalized social anxiety disorder who had no college education. Results were not
completely consistent across samples, but differences seem likely to be due to the wider age
range of the community sample and the wider educational range of the client sample.

The clearest practical effects were for the BFNE in the community sample: Taking the
straightforwardly-worded items as the gold standard, age and years of education could have
a strong practical impact on overall total scores that included the reverse-scored items.
Otherwise, tests of the practical effect revealed relatively small effects in regard to points on
the total scale, with lower pragmatic impact on the SIAS. This finding is expected because
the SIAS has fewer reverse-scored items. The effects found here for the conditional validity
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of the reverse-scored items should be considered along with the previous results indicating
general validity problems with these items (e.g., Rodebaugh et al., 2007; Weeks et al.,
2005). The conditional effects can only explain in part the general problems with validity
that these items possess: The practical effects are expected to be as large as or larger than
those reported here.

These results imply two problems with the reverse-scored items. First, if the reverse-scored
items on either scale were used to detect response bias (e.g., acquiescence), the items would
also lead to selective exclusion of older adults and less educated individuals. Notably, this
selective exclusion would not necessarily be problematic if age or education were related to
acquiescence. If age or education were related to increased acquiescence, it would be
expected that older or less well-educated individuals would report more symptoms on the
straightforward items and age and education would be found to increase the correlation
between sets of straightforwardly-worded items from each scale (because acquiescence
should increase consistent, strong endorsement). Yet, (a) age related inversely to the totals
of the scales, (b) years of education related not at all to the totals, and (c) neither age nor
years of education moderated the relationship between split halves of the straightforward
items. We thus found no evidence to suggest that higher age or less education should
produce acquiescence, indicating that the effects found here are due to problems particular
to the reverse-scored items.

Importantly, the evidence against acquiescence as an explanation applies to nearly any other
reason that the results could be taken not to imply problems with the reverse-scored items.
If, for example, carelessness or random responding were associated with age or education,
these factors should also moderate the strength of relation between split-halves of the
straightforward items. An additional argument not addressed by the evidence noted above is
the possibility that the reverse-scored items assess a construct that has a different substantive
relationship with age or education than the relationship held by the straightforwardly-
worded items. However, if this were somehow the case, the validity of the reverse-scored
items would still be impugned. Including the reverse-scored items in the totals of the SIAS
and BFNE imply they measure the same construct as the straightforwardly-worded items. If
the constructs measured by the reverse-scored items somehow have different substantive
relationships with age and education than the construct measured by the straightforwardly-
worded items, it is hard to see how they can be measuring the same construct.

The current results also suggest that total scores (including the reverse-scored items) might
be at least slightly over- or under-estimated for many individuals compared to the theoretical
score on the underlying factor. Older individuals, individuals with less education, and
individuals who meet both of these criteria will be particularly likely to be given scores that
are inaccurate. The reverse-scored questions function comparatively well for younger,
better-educated participants; therefore, typical undergraduate student samples may
underestimate the problems with these items (however, problems remain detectable even in
such samples: e.g., Rodebaugh et al., 2007; Rodebaugh et al., 2006).

Our recommendation, based on these and previous results, is to administer the scales with
the reverse-scored questions intact, but omit the reverse-scored questions from totals derived
from the measures. We contend that doing so will alleviate several concerns, including
increased error variance for older and less educated participants. Some authors, rather than
simply not score the revere-scored items, have replaced the reverse-scored items of the
BFNE with additional straightforwardly-worded items (Carleton, Collimore, & Asmundson,
2007; Carleton, McCreary, Norton, & Asmundson, 2006; Collins, Westra, Dozois, &
Stewart, 2005). We are cautious about pursuing this strategy for several reasons. First, there
is little to suggest that either scale requires questions beyond the straightforward items
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already on the scale. The straightforward versions of both measures have routinely
demonstrated excellent internal consistency (Rodebaugh, et al., 2006; Rodebaugh, et al.,
2004; Weeks et al., 2005). Second, the addition of straightforwardly-worded questions could
result in different psychometric properties for the retained original items. Carleton et al.
(2007) provide initial evidence that this is not the case, but further study would be required
to rule out the possibility. Third, the addition of new items seems to complicate the
interpretation of existing norms, particularly given that multiple versions of a revised BFNE
already exist (Carleton, et al., 2007; Carleton, et al., 2006; Collins, et al., 2005).

Prior to this report, one reason to continue using the original total score for these measures
was the relative absence of norms for the straightforward totals. We therefore added to the
small group of norms that have been published, including the only age- and ethnicity-
stratified norms of which we are aware for the straightforwardly-worded item totals. An
additional absence in the literature is that of a straightforward cut-off for the SIAS. Our data
recommend a cut-off of 28 as being the most likely correspondent to the original cut-off.
This possibility should be pursued in future research.

Our recommendation to administer but not score the reverse-scored items might generate
new concerns about response bias. We emphasize that response bias of various types
remains a real concern. Although we are open to the possibility that reverse-scored questions
may be useful in some cases, we are skeptical of attempts to avoid response bias when those
attempts also add complexity to items. In some contexts (e.g., forensic settings), such
complexity may be worthwhile, but we believe that adding complexity to items almost
invariably adds error to measurement (e.g., through participant confusion). Further, although
response biases such as acquiescence can clearly cause problems in interpreting scores, we
believe that an excessive focus on such issues is unwarranted given more fundamental
problems with self-report measures, such as retrospective bias and the limits of insight.

If researchers and clinicians are concerned about response bias when using the BFNE and
SIAS, we have two basic recommendations. The first is to collect data from a variety of
sources, moving beyond self-report to overcome problems caused by lack of insight or mere
acquiescence. Examples of such measures (in no particular order) include clinician ratings,
physiological data, neuroimaging data, collateral report, and behavioral tasks. The second is
to include response biases as competing hypotheses in the designs of studies and
demonstrate that the substantive effects thought to be captured by the SIAS and BNE cannot
be explained by such biases. Demonstrating that an effect persists above and beyond the
effects of another measure that should be affected by the same biases would be one way to
accomplish this. Essentially, demonstrating the incremental validity of the measures above
and beyond measures that should be equally prone to response biases in a specific study
should increase confidence in a study's results. Notably, the results of treatment studies that
focus on changes in the SIAS and BFNE should not be affected by (static) response biases,
because unless treatment also alters response bias, change during treatment cannot be due to
response bias alone.

The results of this study, as well as the norms we provide, must be interpreted in light of our
limitations. Our community sample was neither a random sample of a specific region nor a
national probability sample. Results from a national probability sample would be welcome,
but we did not wish to wait for such a study to be done prior to offering our own data. We
believe the norms we provide are comparable or superior to most existing norms for the
original totals of the two measures, as well as the few examples of norms provided for the
straightforward totals. Our undergraduate samples provided good coverage of several
relevant ethnic groups, yet some groups (e.g., Hispanic participants) remained
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underrepresented; nevertheless, our current report would seem preferable to not representing
these groups at all.

Balanced against these limitations, this study has several strengths, including large samples
relevant to each type of participant for which these measures are typically used (client,
community, and student). Further, our community sample offered far better coverage of
older adults than any other sample using these measures of which we are aware. Finally,
both our client and student samples were drawn from more than one site, increasing
confidence that our results have good external validity. Overall, the current study not only
supports the hypothesis that the reverse-scored items of the SIAS and BFNE are problematic
but also provides a means to move beyond this problem: Use the straightforward totals from
the original scales instead.
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