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Summary. Self-rating scales are considered to be less
useful for comparing different treatments in anxiety pa-
tients than observer-rating scales. However, the empiri-
cal evidence for this assumption is not adequate. A self-
rating inventory of 35 items related to anxiety was per-
fectly parallel with an observer-rating inventory. Both
instruments were used in the Cross National Collabora-
tive Panic Study to compare the efficacy of imipramine,
alprazolam and placebo in an 8-week drug trial in a sam-
ple of 1168 outpatients. The variance of the self-rating
assessments was about two times higher. Both scales
were equally sensitive to change; however, the measure-
ment of change by means of the self-rating scale was
slightly less consistent. The discriminative power of the
observer-rating scale between placebo and active treat-
ment was two to three times higher than that of the self-
rating scale; consequently the observer-rating procedure
provides a more valid instrument when the efficacies of
different anxiolytic treatments are compared between
different groups of patients.
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Introduction

Observer-rating as well as self-rating scales are widely
used in controlled drug trials for the measurement of
drug effects. Self-rating scales document the patient’s di-
rect and uncommitted view of the complaints, which is
the major focus for treatment. Self-rating scales have
only a limited application in severe psychiatric condi-
tions and in non-compliant patients; in contrast, how-
ever, they have a somewhat unlimited applicability in
minor disorders such as the anxiety disorders. They
might serve as outcome measures by weighting the com-
plaints of the patient in a manner different from the ob-
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server-rating scales. As self-rating and observer-rating
scales refer to the measurements of similar or identical
psychopathological entities, there is no reason to estab-
lish a hierarchical relationship between the two types of
scales, at least under conditions of equal applicability.

Beyond these aspects of apparent validity the major
discriminating yardstick for measures of changes in drug
trials are two validation criteria: the sensitivity to change
and the discriminative power between two treatments
with different efficacy. It is generally agreed that the
self-rating scales have a relatively low discriminative
power because of their wider range of variance (Angst et
al. 1989). A review article by Glass et al. (1987) reported
that the Hamilton Anxiety Scale (Flamilton 1969), which
is rated by physicians, is more useful in detecting differ-
ences in drug effects between benzodiazepines and pla-
cebo in anxiety disorders than the anxiety subscales of
the Syndrome Checklist 90 (SCL-90) (Derogatis et al.
1973), which is rated by patients. However, this is not
necessarily a disadvantage of self-rating scales because
the efficacy of all those benzodiazepines reviewed is not
proven convincingly; therefore, the observer-rating scale
might over-report positive findings. Since no further re-
ports of the estimate validity of self- and observer-rating
scales in anxiety have been published in the literature, it
is necessary to compare the discriminative power be-
tween placebo and treatment of active compounds with
well established efficacy.

Another aspect limits the comparability between ob-
server and self-rating scales: usually the two types of
scales administered simultaneously in a drug trial are dif-
ferent with regard to the number, the content, the time
frame that has to be taken into account as well as the
scoring of the particular items of the scale; additionally
self-rating scales are less elaborate and the item descrip-
tion is less specific compared with observer-rating scales.
Self-rating scales may therefore measure a different en-
tity than observer-rating scales, even if both refer to
the identical psychopathological concept. To clarify this
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point validation studies with parallel scales for the pa-
tients’ and the observers’ assessment are necessary.

The Cross National Collaborative Panic Study —
Phase IT — (CNCPS) (Klerman 1988) provides a unique
opportunity to compare the validity of measuring change
between observer and self-rating anxiety scales. The two
major features of this study enabling the comparison are:

1. Placebo is tested against alprazolam and imipramine
in an 8-week drug trial; both of these active compounds
have been shown to be effective in the treatment of
panic disorders in several previous drug trials (Ballenger
et al. 1988; Lydiard and Ballenger 1988);

2. An inventory of 35 items used as a physician-rated
scale (CRAS) and in a perfectly parallel version used as
a self-rating scale (PRAS) was applied during this trial
after the items had been validated cross-sectionally in a
previous study (Ballenger et al. 1988); both scales were de-
veloped by Marks and Shechan, referring to a previously
proposed self-rating scale (Marks and Matthews 1979).

A comparison of different measures of the treatment cf-
fect requires criteria of validity for the measurement of
change. No convention on those criteria of validity has
been established up to now; the following three criteria
are proposed as indicators of the clinical validity of the
measurements of change and will be used as the criteria
of validity:

1. Sensitivity to change by using a global rating of change
by a rater as the criterion; a criterion for sensitivity
should be rated independently of the measure to be vali-
dated. In order to consider self- and observer-rating in a
comparable manner global self-rating is used as criterion
for the observer-rating scale and global observer-rating
is used as the criterion for the self-rating scale.

2. Precision of measurement to be evidenced:

A. By the variance of change scores where lower variance
is interpreted as a higher degree of precision if the
same quality is assessed

B. By the consistency between measures tapping the
same quality rated by the same subject (either physi-
cian or patient); the correlation between two self-rat-
ing measures or the correlation between two observer-
rating scales might be indicators of the consistency of
either measure.

3. Discriminative power between two treatments with
different efﬁcacy as evidenced by previous drug trials;
alprazolam and imipramine are significantly more effec-
tive in treating panic disorder than placebo according to
previous drug trials (Lydiard and Ballenger 1987; Bal-
lenger et al. 1988); consequently, the comparison of
placebo with active (imipramine or alprazolam) treat-
ment measured by the rating scale to be validated may
serve as an indicator of the discriminative power of the
rating scale applied.

Patients and Methods

The study procedure, diagnostic procedures and diagnoses were
described extensively in the paper by Albus et al. (this issue).

Ratings and Reliability

The following rating scales were developed for the CNCPS (Bal-
lenger et al. 1988) and used in this report: a global rating by the
physician for the overall improvement relative to baseline and a
global rating by the patient for the overall improvement relative to
baseline (both global ratings ranged from 0 to 10, with 0 worst, 10
best and 5 indicating no change); an analogue global rating for the
overall improvement by the patient; the CRAS (35 items) and the
PRAS for anxiety (35 items). The CRAS and the PRAS as well as
the training for the assurance of the reliability are described in
Albus et al. (1990). In addition, the Hamilton Anxiety Scale (HAS).
was rated by the physician and the Syndrome Check List 90 (SCL-
90) was rated by the patient.

The CRAS and the PRAS were both developed for drug trials
in panic and anxiety disorders; both scales are intended to measure
the severity of panic disorder. Both scales are identical by the
number of items (n=35), the content, the description and the
scoring of the items; each item has five levels ranging from 0 (no)
to 4 (severe). The items tap all symptoms defining and related to
anxiety including panic attacks, phobias, depression and obsessive-
compulsive symptoms. The reliability of the Structured Clinical
Interview for DSM-III Diagnoses-Upjohn Version (Spitzer and
Williams 1983) — SCID-UP — and of the severity scales was moni-
tored during common training of the investigators of all centres
participating before starting the study and by the requirement
for all participating centres to tape at least three SCID-UP inter-
views. The tapes were blindly evaluated. The reliability turned
out to be sufficient for diagnoses and global scores of the scales
(achieved by summing up the item scores) used in this report
(kappa > 0.70).

The total set of ratings of the severity and of the changes of the
symptomatology was administered by the investigator (treating
physician) to the patient at baseline (before starting medication)
and at the end of week 1, 3, 6 and 8.

Sample Size, Characteristics and Completion Rates

A total of 1168 outpatients with panic disorder recruited in 14 par-
ticipating psychiatric departments (mainly university hospitals)
were randomized after meeting the selection criteria. The sample
size for the baseline evaluation was n=1102 as n =66 data sets
were incomplete. In all, 1090 patients completed at least 3 weeks
of the trial and had completed the set of ratings mentioned above
(sample size for week 3 analysis); 812 stayed in the trial 8 weeks
(completers) and had a complete data set of ratings; the sample
size for end-point analysis was n =1090. The completion rate was
different for the three treatments: 82.6% for alprazolam, 69.8%
for imipramine and 56.3% for placebo. For all patients the set of
rating scales to be analysed in this report is complete. The outcome
data by treatment groups are reported in Cross National Collabo-
rative Panic Study — Second Phase Investigators (1990).

Statistical Analysis

The CNCPS phase I was an 8-week treatment trial. Therefore one
method of analysis is to refer to the outcome measures obtained by
the completers of the CNCPS (completer analysis). Equally the
data for patients completing week 6 may be analysed using the
week 6 data. However, this type of analysis is affected by the drop-
outs during treatment. One way of analysing the data is the com-
pleter analysis based on all patients completing the trial after 8
weeks. In addition, another method of analysing the data, based
on the endpoint analysis and including all patients evaluable (using
the final rating before dropping out for endpoint analysis) was
used; the sample for this kind of analysis is defined by the com-
pleters of at least 3 weeks of treatment. This procedure of multiple
analyses allows monitoring for the bias due to drop-outs.



Criteria of Validity for Rating Scales

Three criteria of validity are tested: sensitivity to change, consis-
tency and the discriminative power.

Sensitivity to change is determined by using the global assessment
of change by the physician or the patient as the criterion of validity
which is assessed independently from the scale to be validated: the
physician-rated scale CRAS is correlated with global improvement
rated by the patient and vice versa. The correlation between the
measurements of change by the physician-rated CRAS and the
physician-rated global improvement score indicates the consis-
tency of the physician’s ratings of change during treatment; the con-
sistency of the patient’s ratings may be indicated in an analogous
manner.

The discriminative power of rating scales between placebo and ac-
tive treatment is determined by two parameters:

A. The F value and the corresponding P value of the treatment
factor (binary variable indicating placebo versus imipramine, al-
prazolam) obtained in an analysis of covariance using the outcome
as described by the scale under study as the dependent variable;
the baseline score of the scale under study is introduced as the
covariate; independent variables are (1) a nominal variable indi-
cating the sites; and (2) the treatment factor as a binary variable
(placebo versus imipramine or alprazolam);

B. The effect size of the treatment factor described by a rating
scale (i.e. the variance described by the outcome measure ex-
plained by the treatment factor as described in A divided by the
variance of the total model); this quotient is equivalent to the pro-
portion of the total variance of the outcome measure (residuals)
described by a particular scale in the analysis of covariance ex-
plained by the treatment factor represented by the scale under
study. The effect size is equivalent to the eta-square-coefficient as
defined by Kerlinger (1964).

These analyses are carried out for week 1, 3, 6, 8 and for endpoint
analysis separately in order to investigate if any of the two rating
scales reveals a relevant placebo/verum difference earlier than the
alternative scale. All statistical analyses identify alprazolam and
imipramine because there is no evidence that they show different
efficacy in weeks 6, 8 or at endpoint.

Change scores during treatment measured by both scales are calcu-
lated to test the sensitivity to change and the discriminative power.
Two major approaches for calculating change scores are used in
the literature:

A. Differences of the global scores of a scale (obtained by sum-
ming up the items) between the last time point of measurement
during treatment and baseline;

B. Residuals which are defined as differences between the ob-
served score after a particular period of treatment and the score to
be expected by the baseline level determined by a linear regression
analysis.

Approach B is preferred to approach A in the biostatistical litera-
ture (Lord 1963; Cronbach and Furby 1970).

Pearson correlations between two pairs of variables are tested
for equality using Hotelling’s test (modified by Williams) as pro-
posed by Dunn and Clark (1971).

Results

Means and Standard Deviations (Table 1)

The mean raw scores for the PRAS are significantly
higher than those of the CRAS (tied r-test as well as
Wilcoxon-test, P=0.001 for baseline, week & and end-
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Table 1. Means and standard deviations for observer and self-rat-
ing scales in the CNCPS

Mean SD Mean SD Mean SD
base- Base- week8 Week8 end- End-
line line point point
Raw scores
CRAS
Placebo 42.73 17.78 17.35 13.55 24.42 19.52

Alprazolam  43.30 19.81 14.52 13.85 16.99 16.20
Imipramine 43.66 17.80 1312 11.77 16.08 13.80

PRAS
Placebo 76.52 32.80 31.47 28.55 43.66 35.94
Alprazolam  75.94 35.15 27.86 25.74 32.22 29.81
Imipramine  76.95 34.36 25.08 22.11 32.02 29.17

Table 2. Validity criterion: Sensitivity to change; association be-
tween change measured by anxiety scales (defined by difference or
alternatively residuals) and global direct assessment of change

Yardstick: physician’s Yardstick: patient’s

rating of change rating of change
Completer Endpoint Completer Endpoint
analysis  analysis  analysis  analysis
CRAS
Differences 0.44 0.57 0.40 0.52
Residuals 0.75 0.79 0.65 0.71
PRAS
Differences 0.41 0.51 0.40 0.51
Residuals 0.66 0.71 0.66 0.70

point) indicating the tendency of the patients to give
more weight to their complaints than physicians.

The variances of the raw global scores of the self-rat-
ing scale PRAS are higher than those of the CRAS un-
der all conditions listed in Table 1 (F-test for variances at
baseline, week 8 and end-point, P < 0.001).

Sensitivity to Change and Consistency Across Measures
of Change (Table 2)

The yardstick for the sensitivity should be assessed inde-
pendently of the scale to be validated; consequently the
correlations PRAS X physicians’ global assessment should
be compared with the correlations CRAS X patients’
global assessment. The CRAS is equal to the PRAS in
the sensitivity to change as indicated in Table 2 by abso-
lute values of the correlation coefficients (0.65 and 0.71
for the CRAS residuals compared with 0.66 and 0.71 for
the PRAS residuals; 0.40 and 0.52 for the CRAS differ-
ences compared with 0.41 and 0.51 for the PRAS differ-
ences); the Hotelling test for comparing correlation
coefficients (P =0.01) does not indicate significant dif-
ferences between the CRAS and the PRAS.

The physician’s ratings of change are more consistent
than the patients’ rating of change, although the differ-
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Table 3. Validation criterion: prediction of response; discriminative power of anxiety scales for active vs placebo treatment

F-values for the treatment factor and percentage of variance explained by the treatment factor (effect size)*

Week 1 Week 3 Week 6 Week 8 Endpoint
F-value Variance  F-value Variance  F-value Variance  F-value Variance  F-value  Variance
explained explained explained explained explained
(%) (%) (%) (%) (%)
Physician’s rating
CRAS 40.4%*%*  7.2% 40.3%**  16.8% 29.3%%*  251% 18.0%**  21.2% 58.9%F*  37.0%
Patient’s rating
PRAS 21.7%%*  3.5% 21.4%%* 5.7% 14.4%%% 8.4% 10.6%* 10.1% 32.7%*  15.2%

* Obtained by an analysis of covariance with: dependent variable:
independent variables (stepwise procedure):

anxiety scale (end-point/week 8)

covariate: anxiety scale (baseline)

centre

treatment (placebo vs imipramine/alprazolam)

ences between the correlation coefficients indicating
consistency were only moderate: the correlations of the
CRAS residuals (rated by physicians) with the global im-
provement rated by the physician are higher than the
correlations of the PRAS residuals (rated by patients)
with the global improvement rated by the patient (Table
2): 0.75 for the CRAS compared with 0.66 for the PRAS
when using the completer analysis and 0.79 compared
with 0.70 when using the end-point analysis. A similar
pattern emerges if differences are used instead of residu-
als as indicators of change: 0.44 for the CRAS compared
with 0.40 for the PRAS when using the completer analy-
sis and 0.57 compared with 0.51 when using the end-
point analysis. Hotelling’s test for comparing correlation
coefficients rejects the hypothesis of equal correlations
for completer and for endpoint analysis on a significance
level lower than 0.01 using either residuals or differences
as measures of change for CRAS/PRAS.

Discriminative Power (Table 3)

After controlling for the site variable, the placebo treat-
ment is significantly inferior (P = 0.01) to active treat-
ment at weeks 1, 3, 6, 8 and at endpoint as measured by
both scales (analysis of covariance with significant F val-
ues — P<0.01 — for the treatment factor): the F values
obtained by the analysis of covariance for the treatment
factor are significant (P<0.01) in the completer and
endpoint analysis by either of the two scales (CRAS,
PRAS). The F values for the observer-rating scale are
higher than those for the self-rating scale by a factor of
1.8 or more, indicating that self-rating scales are likely to
miss the verum/placebo difference if smaller sample
sizes are used.

The effect size of the treatment variable is defined as
the proportion of variance of the total model explained
by the treatment variable (placebo versus active treat-
ment). Generally, the variance for the total model de-
scribed by the observer-rating scale is smaller than the
variance of the model described by self-rating scales.
The percentage of variance described by the observer-
rating scale which is explained by the treatment factor is
at least twice as high as for self-rating scales at all time

points of measurement (Table 3). Using analysis of vari-
ance to compare the effect sizes of both scales the pro-
portion of variance explained by the treatment factor in
terms of the observer-rating scales is significantly higher
than the corresponding proportion in terms of the self-
ratings scales (P = 0.001). This statement is valid for all
time points of measurement.

Discussion

The degree of variation is higher in self compared with
observer-rating scales. This argument is not necessarily
an argument against self-rating scales, since variation
may be informative. However, CNCPS data indicate
that the increased variance of the self-rating scale PRAS
is associated with no enhancement of information rele-
vant for testing the efficacy of treatments. The discrimi-
native power between placebo and active treatment with
evidenced efficacy is substantially lower for the self-rating
scale PRAS compared with the observer-rating scale
CRAS.

The loss of discriminative power by self-rating scales
in anxiety cannot be attributed to a lower sensitivity to
change as there were equal correlations of the change
scores derived from the CRAS and the PRAS with the
independently rated global improvement. However, the
reduced discriminative power of the patients’ rating scales
may at least partially be explained by the lower degree of
consistency of patients’ ratings; this is indicated by lower
correlations between the two change scores obtained by
patient-rated global improvement and the residuals of
the PRAS.

The statistical power, defined as the inverse of the -
error (i.e. the likelihood of ignoring a true difference be-
tween two groups), is dependent of the variance of the
outcome measure; as the variance of the PRAS measures
is about twice as high as the variance of the CRAS mea-
sures, the statistical power in comparing two treatments
drops substantially when the patient-rated PRAS instead
of the physician-rated CRAS is used.

The sample size of drug trials comparing different
treatment groups should be big enough to be able to con-



trol the a- and B-error; both kinds of error should be
fixed according to clinical requirements before starting
the trial (Pocock 1984). The required number of patients
in the treatment groups to be compared is proportional
to the variance (if the o~ and B-error and the significant
difference to be detected are fixed) (Pocock 1984); in
order to control for the a- and B-error at least twice the
sample size is necessary in a drug trial using the patient-
rated PRAS instead of the physician-rated CRAS on the
basis of reasonable values for the a-error (0.01), for the
B-error (0.1), and for the minimum of clinically relevant
differences between the total scores at baseline and at
endpoint (d =10 scores or higher).

The relative amount of variance of the total model
explained by the treatment factor {placebo versus active
treatment) is higher if an observer-rating scale procedure
tapping the total scope of the anxiety syndrome is used
instead of a self-rating procedure: between 21% and
37% of the variance of the outcome variable as described
by CRAS is explained in the final stages of the drug trial
by the treatment factor compared with a range of 8-15%
if the outcome variable is described by the PRAS (weeks
6, 8, end-point). Assessment of this magnitude should
take into account that the CNCPS is a multicentre trial
including different countries and continents; consequently
a high variation across different sites is to be expected.
However, the site variable contributes substantially less
to the variance of the outcome measured by the observer-
rating scale CRAS than the treatment factor.

The reduced discriminative power of self-rating scales
in anxiolytic drug trials was recently postulated by Glass
et al. (1987) by reviewing placebo-controlled drug trials
with benzodiazepines and comparing the frequencies of
significant differences measured by the HAS and SCL-
90 subscale “anxiety”. The results of this review are not
convincing for the following reasons:

1. The HAS and the SCL-90 subscale tap different scopes
of symptoms by a different number of items and use dif-
ferent scoring procedures.

2. The benzodiazepines minor tranquilizers are not nec-
essarily efficacious compared with placebo.

3. The “meta analysis” procedure of Glass et al. is not
generally accepted as a sound method (Wilson and Rac-
funan 1983).

Furthermore, it is not possible on the basis of this re-
view to decide if the self-rating procedure per se or other
aspects of the SCL-90 which are not necessarily related
to the self-rating procedure are responsible for the disad-
vantage of the SCL-90 relative to the HAS. Using the
CNCPS phase-II data enables to compare the validity of
self- and observer-rating anxiety scales by controlling for
all differences between self- and observer-ratings beyond
the different rating procedures: the disadvantages of the
self-rating procedure per se became apparent in this
way. Self-rating induces relatively high variances and in-
consistencies as well as a reduced discriminative power
for detecting different levels of response to different
treatments.

Consequently self-rating scales cannot be recom-
mended for the measurement of drug effects in control-
led anxiolytic drug trials when observer-rating proce-
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dures are available. The scope of application of self-rat-
ings should go beyond the measurement of the efficacy
of drugs. This result does not mean that the observer- rat-
ing scales available are perfect and that self-rating scales
may not be useful: it cannot be excluded that the higher
variances of self-rating scales represent the temporal
fluctuations of patients’ complaints which are not con-
tributing to differences in treatment effects. Thus, based
on these results one cannot argue against the utility of
self-rating scales in settings not intending to compare
groups of patients by different treaments (e.g. in single
case studies).
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