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Summary

This paper reports the development of an interval scale of anxiety response. Magnitude estimation
procedures were used with three different groups of subjects to develop a suitable scale of seven
anxiety descriptors. The ratio of the highest to lowest descriptor magnitudes was 21 to 1. Analyses of the
descriptor sets in the various groups indicated high reliability of meaning and high objectivity. In addition,
high agreement on meaning was shown for groups of differing education and socioeconomic status. A
preliminary study using the scale indicates appropriate preliminary construct validity. Further reliability
and validity research is needed. This scale may be useful for assessing anxiety response changesin a

variety of contexts.

One of the major problems confronting the re-
searcher in anxiety studies is the assessment of situ-
ational anxiety response or state anxiety. This as-
sessment has been conducted through the use of
behavioral, physiological and self-report techniques.
The most widely used techniques have been some
form of verbal self-report — especially with adult
subjects. A variety of self-report measures have been
used with a reasonable degree of success. A com-
mon type of measure is the item response scale in
which the total of item scores answered in the “anx-
ious” direction is the measure of anxiety.! Adjective
check lists utilizing the total number of appropriately
checked terms is a similar measure.? Corah and his
co-workers® have used a seven-point graphic rating
scale derived from the work of Lazarus.* All of these
verbal self-report measures are ordinal in character
but are usually treated as interval measures for pur-
poses of analysis. However, the actual psychological
distance between points or scores on these scales is
typically unknown.

Inrecent years, investigators in pain research have
developed psychophysical ratio scales of pain re-

Accepted for publication August 15, 1986.

Address reprint requests to Dr. Norman L. Corah, Department of
Behavioral Sciences, School of Dental Medicine, Squire Hall, Buf-
falo, NY 14214,

220

sponse.>® These scales were developed by cross-
modality matching which involved linkage of pain
descriptors with subjects’ response to calibrated pain
stimuli. No such physical stimulus dimension exists,
however, for anxiety response. Recent authors have
called for the development of anxiety scales which
are at least ordinal in character, carefully tied to con-
ceptual referents and demonstrating the usual
characteristics of good scales — reliability, validity
and usefulness.”® It is reasonable to argue than an
equal interval scale may offer a more sensitive as-
sessment of anxiety response than an ordinal scale
since the perceptual distance between categories is
defined in the interval scale. Heft and Parker® have
argued this point effectively for the development of
graphic scales of pain response. This paper reports
the development of an interval scale of anxiety de-
scriptors by the psychophysical method of magnitude
estimation.'® Our intent was to develop a graphic
rating scale because of our previous experience in
using this type of scale.

Development of the Scale

Initial Selection and Scaling of the
Descriptors

The conceptual basis for our approach to the as-
sessment of anxiety was derived from the work of
Lazarus.* This view holds that anxiety is a dysphoric
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response which is a cue of danger and a motivator of
instrumental behaviors to avoid or reduce the fear.
Operationally, we consider anxiety to be expressed
verbal distress to an impending threat. The empirical
basis for selection of descriptors was derived from
the two-factor structure of affect developed by Wat-
son and Tellegen'' from reanalysis of studies of self-
reported mood. The dimension they called “negative
affect” included many of the descriptors already
utilized in a number of anxiety measures."3'2 This list
of descriptors also included some that were indica-
tive of anger (e.g., “hostile” and “scornful”’) that were
eliminated on our first trial where three raters were
asked to eliminate those words which did not belong
in the list. A list of 19 descriptors was used in the first
scaling procedure.

The 28 subjects, 13 men and 15 women between
the ages of 22 and 51 (mean, 32), were staff mem-
bers (faculty and research assistants), graduate stu-
dents and fourth-year dental students from the uni-
versity. Standard magnitude estimation instructions
were given including the observance of proportional-
ity among stimuli by asking subjects to assign num-
bers. Two tasks were presented. The first was a large
page with 7 line lengths ranging from 1.3cmto 33 cm
in equal log steps presented in random order. The
following instructions were given: “Several lines are
shown below. Your task is to assign a number to each
line such that it is considered in relation to the other
lines in a proportional fashion. A line that appears to
be twice as long as another line would be assigned a
number twice as large. Similarly, a line that is half as
long would be assigned a number one-half that of the
other. Carefully consider the following lines and as-
sign an appropriate number at the bottom of each.”
This task served two functions. It provided subjects
with practice in making proportional judgments of
length or metric stimuli. This practice helped to make
subsequent judgments of the descriptors (non-metric
stimuli) somewhat easier. This task also permitted
the calculation of a power function for group mag-
nitude estimation regression effects.'

The second task was the assignment of magnitude
estimates to the 19 anxiety descriptors presented ina
randomly ordered list. The subjects were given the
following instructions: “A number of words are listed
below. Your task is to assign a number to each word
such that the word is considered in relation to the
other words in a proportional fashion. A word that is
twice as great as another would be assigned a
number twice as large. Similarly a word that is half as
great would be assigned a number one-half that of
the other. For example, consider the words Mild,
Moderate, Strong. If Strong were considered twice as
great as Moderate, you would give it a number twice
as large as that you would assign to Moderate. If Mild
were considered one-half as great as Moderate, it
would receive half the numerical value. Carefully
consider the following words and assign an appropri-
ate number to each. Use whole numbers.”
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Mean log magnitude estimates for line lengths and
descriptors were obtained for the group. Since the
choice of modulus (or number set) was arbitrary, the
responses were standardized to reduce inter-subject
variability.'* The predicted power function exponent
for line length judgments was 1.0; the obtained power
function exponent was .93. The difference repre-
sents “regression bias” caused by Ss contracting the
response continuum they were using.'® This contrac-
tion in estimating line lengths was then used to adjust
the magnitude estimates for descriptors as follows:

Rw = mw'™

where Rw = the relative magnitude of a given word;
mw = the geometric mean magnitude estimate for
the word; and m = the power function exponent
obtained from the line estimation task. Such correc-
tion results in “bias-free” relative magnitudes.'® The
relative magnitudes of the 19 descriptors are given in
Table 1 where the ratio of largest to smallest mag-
nitudes is 27 to 1.

The list of 19 descriptors was reduced to 11 by
combining two sets and eliminating 6 other descrip-
tors. The criteria for reduction were a function of
closeness of adjacent descriptors and our own judg-
ments of the clarity of the terms. The revised list of 11
descriptors were again presented to the 28 subjects
who repeated the magnitude estimation task two

TABLE 1. Relative Magnitude Estimates of the Descriptors
from the Initial Scaling.

Group 1 (N=28)

Descriptor Session 1 Session 2 Group 2 (N=29)
Terrified 82.6 80.8 323
Panicked 66.9 73.2 30.1
Scared 50.1 — -
Afraid 49.3 41.4 14.0
Fearful 425 39.1 12.2
Distressed 38.1 40.1 14.2
Upset 31.1 22,6 11.8
Nervous 274

Tense 274 3—22.5 1.4
Worried 27.0 — —
Jittery 227 — -
Anxious 22.0 21.5 111
Somewhat nervous 16.6 — —
A little nervous 15.8 12.8 5.5
Comfortable 6.7 4.4 25
At ease 5.6 — —
Relaxed 49

Calm 40 :I— 32 15
Placid 3.0 — —
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weeks after the first session. The results of this sec-
ond set of ratings are also presented in Table 1. This
time the ratio of largest to smallest magnitudes was
25to 1.

Both the line length task and the 11 descriptor list
were presented to a new group of 29 subjects from
the same population as the first group, 18 menand 11
women between the ages of 20 and 61 (mean, 35),
and the relative magnitudes were calculated. The
power function exponent obtained from the line
length judgments for this group was .99. The resuits
for this second group are also presented in Table
1 and the ratio of highest to lowest magnitudes was
22 to 1.

Further Steps in Development of the
Measure

The reliability of descriptor scales of this type is
difficult to determine in the conventional fashion.
While test-retest reliability might be obtained in an
experimental situation, it is not very meaningful with a
clinical response measure.® However, itis possible to
determine the reliability of the meaning of the list of
descriptors both within and between groups. The
correlation between the relative magnitudes of the 11
descriptors for Group 1 from the first to the second
sessions was .99. The correlation between the two
groups was also .99. These results indicate high
group reliability.

An issue related to reliability is that of objectivity of
the descriptors defined as the extent of agreement
among raters.'® Operationally, objectivity may be de-
fined in relation to how closely individual estimates
match those of the group as well as the stability of
individual estimates over time. Two sets of correla-
tions were obtained for the 11 descriptors in Group 1:
individual-individual correlations for the two sessions
and individual-group correlations with the individual's
data removed from the group means. Each set of
correlations was transformed to z scores, corrected
for size or number of descriptors, and mean cor-
rected zs obtained which were converted to correla-
tions and will be termed “average” rs.'® Individual-
individual correlations over time ranged from .81 to
.99 with an average r of .93 (median r = .93). The
individual-group correlations ranged from .77 to .99
with an average r of .93 (median r = .92). The
individual-group correlations indicate a high degree
of correspondence between individual estimates of
the word values and those made by the group as a
whole. The fact that both the between and within
correlations are the same indicates a high degree of
objectivity for the magnitude estimates. Furthermore,
the individual-group correlations obtained from
Group 2 ranged from .83 to .97 with an average r of
.93 (median r = .94). These data indicate that the
method of magnitude estimation produced a reliable
and objective descriptor scale.
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Final Item Selection and Descriptor Scaling

Again, judgments were made concerning the re-
dundancy of some adjacent descriptors. Four de-
scriptors (fearful, distressed, anxious and nervous)
were eliminated; “tense” was combined with “upset”
because of their similar magnitudes and the fact that
they had been used together as a single category in
previous work.? Since we intended to use the descrip-
tors in a graphic rating scale, we were concerned
about the relatively large distance between “afraid”
and “panicked.” Consequently, two modified de-
scriptors were also added to the list — “very afraid”
and “a little panicked.”

The line judging task and the new list of 9 descrip-
tors were presented to another group of 53 subjects,
28 men and 25 women between the ages of 22 and
61 (mean, 33), who were from the same population of
university staff and students as the previous groups.
The power function exponent obtained from the line
judging task by this group was .93. The relative mag-
nitudes of the descriptors are given in Table 2. The
ratio of highest to lowest magnitudes was 21 to 1. The
group modulus (or number set) is arbitrary since it
depends on the numbers used by subjects in the
“free scaling” approach to magnitude estimation
used in the present study. Comparison of group val-
ues for the same descriptors in Tables 1 and 2 indi-
cate this arbitrary nature. In order to standardize the
range and easily round to the nearest whole number,
each magnitude was divided by the smallest mag-
nitude, multiplied by 2 and rounded to the nearest
whole number. These revised relative magnitude
values obtained from the group of 53 Ss are also
given in Table 2. These revised values are the ones
used for the final scale.

Again, because of the close proximity between
adjacent descriptors, “comfortable” and “a little
panicked” were eliminated from the descriptor list.
This elimination resulted in a final seven-descriptor

TABLE 2. Relative Magnitude Estimates of the Final Set of
Nine Descriptors (N = 53).

Relative Revised Relative
Descriptors Magnitudes Magnitudes*
Terrified 52.0 42
Panicked 41.4 33
Very afraid 32.2 26
Afraid 22.6 18
A little panicked 21.0 17
Tense, upset 15.7 13
A little nervous 9.8 8
Comfortable 3.6 3
Calm, relaxed 2.5 2

*Relative magnitudes each divided by smallest relative magnitude
(2.5), muttiplied by 2 and rounded to the nearest whole number.
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scale. Each of the 53 subjects’ 7 descriptor values
were correlated with those of the group with the sub-
ject’s values excluded from the group data. The
individual-group correlations obtained ranged from
.68 to .999 with only three falling below .91. The
averager determined from the mean corrected z, was
.98 (median r = .97). These results indicate that
individual and group norms for the anxiety descriptor
magnitudes were highly related.

This final set of descriptor values was also checked
for sex differences. The magnitude estimates for the
28 men and 25 women were compared for each of
the seven descriptors. No significant (o = .05) differ-
ences were found. These results suggest that men
and women ascribed the same relative values to the
descriptors.

Generalization and Validity

It has been suggested that educational level or
socioeconomic status (SES) may influence the
meanings associated with verbal descriptors and
also subjects’ ability to quantify these meanings.®
One of the criteria which we used in discarding one of
two closely adjacent descriptors was meaning diffi-
culty. When one of two descriptors appeared to be a
more difficult vocabulary item, it was eliminated.

Nevertheless, we planned to use this scale with
hospital outpatient dental patients who were clearly
lower in educational attainment and SES than those
subjects with whom the scale was developed. We did
a further small investigation to check for an educa-
tional bias in our scale. The 7 descriptors were typed
individually on small cards and presented in random
order on a board to patients waiting for dental treat-
ment in a hospital outpatient dental clinic waiting
room. There were 34 patients, 14 blacks and 20
whites, 13 men and 21 women between the ages of
18 and 66 (mean, 36). Each patient was asked to
rank the words in order from the least distressing to
the most distressing. The mean ranks for the descrip-
tors were obtained for this group and correlated with
the relative magnitudes obtained from the group of 53
subjects yielding anr of .95. This result suggests that
the descriptors had the same relative meaning for the
patient group.

Finally, an attempt was made to provide a test of
construct validity for the scale. Previous research
had indicated that patients presenting for exodontia
were more anxious than patients undergoing other
procedures.® Consequently, the scale was used to
compare a group of exodontia patients with those
presenting for other treatments (mostly restorations
and extensive cleaning). Each group was comprised
of 31 patients, 13 men and 18 women each, who
came to two private hospital outpatient dental clinics.
The mean ages of the patients were 37 (s.d. = 14.74)
for the exodontia group and 43 (s.d. = 14.82) for the
“other” group. The difference in age was not significant.

The scale was presented to the patient immedi-
ately after completion of treatment. It was given as a
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vertical graphic rating scale 90 mm high with scale
units equivalent to 2 mm each. The descriptors were
appropriately listed next to the scale. See Fig. 1. Two
illustrations were presented with instructions to
“mark each of the thermometers below to indicate
how you felt today.” One scale was labelled “Just
before treatment” and the other was labelled “During
treatment.”

Only three of the 62 patients marked a response
between descriptors on the scale. The raw score
distributions for tha groups were either J-curves or
rectangular. Because of this marked deviation from a
normal curve distribution, Mann-Whitney U-tests
were used to test differences between the groups.
The group medians and Us (Table 3) show that
exodontia patients rated themselves as more anx-
ious than patients undergoing other procedures both
before and during treatment.

Terrified — —4— (42)

Panicked ——— (33)

Very afraid —_ (26)

Tense, upset ——— (13)

A little nervous —_ @)

Calm, relaxed

——— 2

Fig. 1 — The seven-descriptor anxiety scale in graphic form. The
numbers in parentheses indicate the scale values of the
descriptors but were not shown on the scale as pre-
sented to subjects.

TABLE 3. Medians and U-test Values for the Anxiety Meas-
ures of the Two Patient Groups.

Anxiety Group

Measure Exodontia Other Treatment U
Before treatment 13 8 331.0*
During treatment 8 2 299.0**
*p < .05

**p < .01
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Since one of the major uses of an anxiety response
scale would be to assess change in response, we
conducted analyses on the two sets of measures as
change scores. The differences between the before
and during treatment anxiety measures were calcu-
lated for each of the two groups of patients. These
“difference scores” more closely approximated nor-
mal distributions but were still somewhat skewed.
Student t-tests were calculated for each group sepa-
rately and also for the groups combined. The mean
difference for the exodontia group was 6.74 (s.d. =
15.18,t = 2.47, df = 30, p = .02) which was signifi-
cantly different from zero. The mean difference for
the “other procedures” group was 1.84 (s.d. = 8.45,t
=1.21, df = 30, p = .23) which was not significantly
different from zero. When both groups were com-
bined, the mean difference between before and dur-
ing treatment measures was 4.29 (s.d. =12.43,t =
2.72,df =61, p = .009) which was significant. These
results suggest that the anxiety response scale can
detect differences in patient response under condi-
tions in which variability of response is high. That
variability would likely be reduced in carefully con-
trolled experimental designs and would increase
sensitivity of the scale.

Discussion and Conclusions

The anxiety response scale developed here ap-
pears to be reliable in the sense that the descriptors
have approximately the same relative magnitudes
when obtained from three groups of subjects. The
relative meaning appears to be consistent in two
widely divergent population samples. Finally, an ini-
tial attempt to demonstrate construct validity seemed
successful. The fact that most subjects responding to
the scale chose to place their ratings at the descriptor
points is consistent with previous research using
graphic rating scales.®'” These findings also suggest
that the scale may be just as useful when presented
as a decriptor list in which subjects are asked to pick
the “one” that best describes their feelings.

The results obtained in this research support the
development of a practical and versatile scale that
shows promise as a reliable and valid measure for
anxiety response. The findings for the various groups
indicate that the relative meaning of the descriptors is
stable and more closely approximates a real percep-
tual metric than previously used anxiety scales.
However, a number of issues remain to be evaluated.
The context of scale presentation is one such issue.
Does the scale provide similar results when adminis-
tered following the anxiety provoking event (retro-
spectively) as it might if given during the event? Such
anissue is relevant in terms of interrupting treatment
procedures, for example, to make an assessment.

Normative data is needed to assess the likelihood
of differences in response by different population
subgroups in a wide variety of clinical applications.
Further studies of reliability and validity in a variety of
experimental and clinical contexts are also needed.
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Finally, it may be noted that the anxiety scale de-
veloped in this research has demonstrated consis-
tency of descriptor meaning in several groups of sub-
jects. Group descriptor magnitudes predicted those
of most individuals with a high degree of accuracy.
The scale appears to have the appropriate properties
of an interval scale. The potential increase in meas-
urement sensitivity afforded by such a scale remains
to be demonstrated. Hopefully, the scale will prove to
be useful in assessing the effects of behavioral and
pharmacological interventions designed to reduce
anxiety in patients.
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