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ABSTRACT 

Two of the moiJt widely-used diagnostic personality inventories, the Minnesota 
Multiphasic Personality Inventory (MMPI) and the Clinical Analysis Question
naire (CAQ), differ importantly in their scoring of the "neutral" or "uncertain" 
response option. The MMPI aggregates all such responses into a separate 
validity index while the CAQ incorporates them into substantive scale scores. An 
empirical analysis was made of the impact on reliability and validity when the 
neutral component is included in or excluded from substantive scale scores. 
Scores on the 12 pathological scales of the CAQ were partitioned into one part due 
to endorsement of the keyed (i.e., "true" or "false") alternative and a part due to 
endorsement of the neutral (i.e., "uncertain") response choice. With respect to 
discriminating between 150 psychiatrically diagnosed and 150 normal adults, 
regression analyses showed that addition of the neutral component to the keyed 
component significantly improved the validity of the scales 75% of the time, with 
an average gain of 7% in variance explained. Improvement was greatest for the 
most severe diagnostic category. Alpha coefficients computed for each scoring 
method further revealed that including the neutral component in the total score 
resulted in an average improvement of 10% in scale reliability. 

Despite a tendency on the part of many to think of all structured personality 
inventories as a homogeneous class of measurement techniques, the reality is 
that self-report instruments are published in a wide variety of formats. In some 
cases forced-choice designs simultaneously present two or more items to the 
examinee. More often, examinees are asked to respond separately to each item in 
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. the inventory. Instruments can also be differentiated in terms of their treatment 
of the "neutral" or "uncertain" category. In many tests, substantive scale scores 
are ol:,tained only from endorsement of a single alternative (e.g., True= 1, all other 
responses weighted 0). But, in other tests, a Likert format is employed and more 
than one choice is weighted in the scoring key. 

It is in this respect that two of the most widely-used diagnostic personality 
inventories, the Minnesota Multiphasic Personality Inventory (MMPI) and the 
Clinical Analysis Questionnaire (CAQ) differ visibly. The former, a well
documented instrument with more than 40 years 9f research behind it, scores all 
uncertain responses on a separate validity scale ("?"). The latter, a factor
analytically derived pathological extension of Cattell's well-known 16 Person
ality Factor Questionnaire (16 PF), uses a Likert format and weights the neutral 
response in scoring substantive dimensions. For example, the item "I don't feel 
I'm any worse or have more bad health than anybody else" contributes two points 
to the Hypochondriasis (D1) scale if the response if "yes," one point if the 
response is "uncertain," and nothing if the response is "false." One may 
reasonably inquire what impact this particular scoring strategy taken by the 
CAQ authors, which differs from that taken by many other personality test 
constructors, has on reliability and validity. That is, what are the psychometric 
consequences of scoring the neutral response option? 

From the perspective of classical test theory, early work by Remmers and his 
associates (Remmers & Ewart, 1941; Remmers and House, 1941) with cognitive 
tests has shown that reliability increases when additional response categories 
"parallel" existing response options. But, it is not immediately evident that 
psychological processes underlying endorsement of the neutral option parallel 
those involved in endorsing or failing to endorse an item. Moreover, Goldberg 
(1981) suggested that endorsement of the uncertain response category actually 
can have several different meanings: the item may neither accurately nor 
inaccurately describe the person, the person's behavior may not be consistent, the 
item may not be understood, or the person simply · does not have enough 
information about the behavior. 

In the handbook for the Guilford-Zimmerman Temperament Survey, Guilford 
notes that the inclusion of the question mark or uncertain response option in his 
test was dictated by a study of response category preferences .. More than half of 
adults surveyed resented being forced to answer yes or no to all items. As long as 
the neutral option was provided, there seemed to be little difference in preference 
for three or more options (Guilford, Zimmerman & Guilford, 1976). However, 
Guilford himself ignores the neutral option in scoring his test: only yes or no 
options are weighted. Although he does not elaborate further, presumably he 
feels that endorsement of the uncertain category represents an equivocal source 
of variance from the perspective of personality test construction. . 

Judging from its absence in the published literature, little research has been 
done to evaluate the relative reliabilities and validities of two- and three-choice 
response formats in personality tests. However, several researchers have 
compared the validity of the two formats on attitude and personal values 
questionnaires. In summary, these studies once again conclude that examinees 
seem more comfortable with greater freedom of choice (Jonea, 1968) and suggest 
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that multicategory response formats result in more sensitive (i.e., more valid) 
scales (Fink, 1971; Madden & Klopfer, 1978; Van der Veen, Howard & Austria, 
1970), at least when scale content involves personal attitudes and values. 
However they are not directly helpful in understanding the reliability and 
validity implications of the item format chosen by the CAQ authors. 

The purpo_se of the present study was to determine what, if any, contribution to 
reliability and validity is made by the neutral or uncertain response in scoring the 
clinical scales of the CAQ. Considering Madden & Klopfer's (1978) conclusion 
that the availability of this option improved the scale by providing examinees 
with a choice that more correctly corresponded to their attitude we hypothesized 
that when we contrasted Likert- versus true-false scoring keys for the CAQ scales, 
the former approach would result in more reliable scales. Considering Goldberg's 
suggestions with regard to the meaning of the uncertain response option, it would 
not be unreasonable to suppose that frequent confusion about the personal 
applicability of items or great inconsistency in behavior might both suggest the 
presence of some underlying psychopathology. That is, consistent uncertainty 
may be diagnostically significant. As a consequence, we took as our second 
hypothesis that inclusion of the neutral category in scoring keys would increase 
the discriminant validity of clinical personality scales (i.e., the degree to which 
those scales distinguish between groups of psychiatric patients and normal 
adults). 

To summarize briefly, the present study was designed to provide an empirical 
check on whether the existing scoring keys for the CAQ - which differ in design 
from those developed by authors of many other clinical inventories - lead to 
more or less reliable and valid substantive scales. 

METHOD 

INSTRUMENTS 

The CAQ was devised by Cattell and his associates to measure 28 factorially 
independent personality dimensions (Krug, 1980). Sixteen scales measure normal 
characteristics previously included in the 16 PF such as warmth, dominance, 
boldness, sensitivity, and self-sufficiency. The other twelve are oriented princi
pally to pathology and were the focus of this investigation. Seven of these twelve 
(Hypochondriasis, Suicidal Depression, Agitation, Boredom, Guilt, Low Energy, 
and Anxious Insecurity) emerged from studies on the dimensionality of 
depression (Cattell & Bjerstedt, 1967). The last five scales (Paranoia, 
Psychopathic Deviation, Schizophrenia, Psychasthenia, and Psychological 
Inadequacy) were discovered in factorings of the MMPI item pool (Cattell & 
Bolton, 1969). 

Each scale is composed of 12 items to which the individual responds by 
selecting one of three alternatives. The typical response choices are "(a) true," "(c) 
false," and "(b) uncertain," "sometimes," or "in between," depending upon the 
content of the item. In the conventional scoring of the test , endorsement of the 
"b" response always contributes one point to the total scale score. Depending on 
the key, the "a" or "c" response option is given a weight of two points. 
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SUBJECTS 

CAQ answer sheets for this study were selected from among 3269 protocols 
collected during the standardization of the CAQ. These tests had been gathered 
at more than 60 sites throughout the United States and Canada. Examinees were 
selected across a broad range oflocations, ages, socioeconomic levels, and races. 
Complete details of the sampling are reported in Krug (1980). From among 950 
adults ~ho had been psychiatrically classified (independent of CAQ.results) as 
psychotics, neurotics, or personality disorders, we randomly selected 25 men and 
25 women in each category. An .additional 75 men and 75 women were randomly 
drawn from among 965 normal adults to serve as a contrast group. 

PROCEDURE 

Examinees complete the CAQ under the usual conditions and instructional 
set. They were free to use the neutral category but were told to select the (a) or (c) 
option "most of the time ... and mark the middle (b) answer only when you feel 
you have to, because neither(a) nor(c) seems to be right for you." For purposes of 
this study we broke down the overall score from each scale into two parts: (1) the 
part due to the use of the keyed ("a" or"c") alternative only(theTF score), and(2) 
the part due to use of the neutral response .( the U score). 

To test the discriminant validity hypothesis we conducted a series of 
regression analyses separately for the three diagnostic categories in which the 
criterion (Y) was dichotomous (clinical/normal). Then, for each of the 12 scales 
we contrasted two regression models. 

and 
A 

Y2= bTFTF + buU + a 

and tested whether the difference between multiple correlation coefficients was 
statistically significant. 

In addition tp the scale-by-scale analyses, we also made a summary analysis 
with respect to each diagnostic category. First, all "b" responses were aggregated 
into a single score (i.e., ~::/~u) for each individual. Then we compared the 
difference in predictability between regression models involving (1) just the 12 TF 
score8 and (2) the 12 TF scores plus the composite uncertain score. 

To compare the reliability of the two response formats, alpha coefficients were 
first computed for ju,st the TF component of each scale, then for the combined TF 
and U components. The latter corresponds to tqe way in which CAQ scales are 
normally scored. 

RESULTS 

The results of the first set of analyses are reported in Table 1. For each scale 
and diagnostic classification Table 1 shows the proportion of criterion variance 
accounted for by the TF score alone and by the TF + U score. With respect to the 
TF scores alone, 35 of the 36 regressions resulted in statistically significant r's . 
The only exception to this rule was the Psychasthenia scale in the neurotic/ 
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TABLE 1 

VARIAN CE EXPLAINED (R2) WITH AND WITHOUT USE 
OF THE UNCERTAIN CATEGORY 

COMPARISON 

Psychotic/ Neurotic/ Persy Disorder/ 
CAQ Scale Normal Normal Normal 

TF TF+U TF TF+U TF TF+U 
Hypochondriasis 14 21 20 22 09 13 
Suicidal Depression 18 27 12 21 10 15 
Agitation 06 07* 03 03* 04 06* 
Anxious Insecurity 10 14 07 11 03 05* 
Low Energy 

Depression 10 12 14 15 13 13* 
Guilt & Resentment 07 13 06 09 06 09 
Boredom & Withdrawal 09 23 07 15 11 14 
Paranoia 16 27 02 06 12 15 
Psychopathic Deviation ~ 09 11* 14 14* 06 07* 
Schizophrenia 07 21 02 03 07 10 

~sychasthenia 03 08 01 01* 02 03 
Psychological Inadequacy 10 23 08 17 11 16 
All 12 scales 34 37 31 32* 25 26* 

TF = Two-choice (True/False scoring only). 
U = Uncertain response score 
Note: Increases in R2 are significant for all comparisons except those marked 

with an asterisk. Decimal points are omitted. 
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normal contrasts. In most instances, the addition of the U component resulted in 
significant increases in multiple correlation coefficients. When differentiating 
psychotics from normals, use of the neutral response failed to increase predict
ability only in the case of the Agitation and Psychopathic Deviation scales. With 
respect to neurotic/normal comparisons, those two scales plus the Psychasthenia 
scale failed to show a significant increase in discriminate validity. In the final set 
of comparisons, personality disorders vs. normals, five scales - Xgitation, 
Psychopathic Deviation, Psychasthenia, Low Energy Depression, and Anxious · 
Insecurity - failed to improve discriminant validity significantly. In seven of the 
36 comparisons, the neutral score was actually the better predictor, although the 
differences were not statistically significant. This was true for the Boredom and 
Withdrawal, Schizophrenia, and Psychological Inadequacy scales when 
psychotics were contrasted with normals and for the Suicidal Depression, 
Boredom and Withdrawal, Paranoia, and Psychological Inadequacy scales when 
neurotics were contrasted with normals. 

Scale-by-scale analyses show that on the average the neutral score explains 
an additional 7% of the variance in discriminating normals from psychotics. 
With respect to separating. neurotics or personality disorders from normals the 
mean increase is 3% in both cases. 

The last row of Table 1 gives the results of the final set of regression analyses 
in which we asked whether the uncertain score added to the discriminant power 
of the full set of 12 clinical scales. With respect to psychotic/normal comparisons 
an additional 3% of the discriminant variance can be explained by endorsement 
of the neutral response (F = 9.88, p < .01). For neurotics and those classified as 

I 

personality disorders, the uncertain scale explains an additional 1 % of variance 
but this increase falls short of statistical significance. 

The second hypothesis of the study, that use of the uncertain response would 
improve reliability, was also confirmed. Results are shown in Table 2. Alpha 
coefficients calculated for each scale under two-choice and three-choice scoring 
conditions show that generalizability is slightly greater in the latter case.Using 
only the two-choice format, scale reliabilities range from .39 to .87 with a median 
coefficient of .68. Using the three-choice format, reliabilities range from .32 to .90 
with a median coefficient of. 75. On the average, this represents a 10% increase in 
reliability attributable to inclusion of the neutral response. Improvement is 
greatest for the Paranoia scale (.55 versus .70), the Anxious Insecurity scale (.63 
versus .74), and the Schizophrenia scale(.65 versus .75). Once again, the behavior 
of the Agitation and Psychopathic Deviation scales contrasts with the general 
trend. Reliability decreases for both scales when the neutral response option is 

I 

included. 
With regard to frequency of use of the middle response th~re are some 

interesting findings as well. Psychotics endorse the middle response nearly twice 
as often as normals (26% of the time versus 14% of the time). Neurotics and those 
classified as personality disorders fall almost exactly in between in their use of 
this alternative (21 % and 20%, respectively). 
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TABLE 2 

RELIABILITY COEFFICIENTS (ALPHA) OF TWO- AND THREE-CHOICE 
SCORING FORMATS OF THE CAQ CLINICAL SCALES 

SCALE TWO-CHOICE THREE-CHOICE 
FORMAT FORMAT 

Hypochondriasis 83 89 

Suicidal Depression 85 90 

Agitation 39 32 

Anxious Insecurity 63 74 

Low Energy Depression 87 90 

Guilt & Resentment 77 82 

Boredom & Withdrawal 66 75 

Paranoia 55 70 

Psychopathic Deviation 69 64 

Schizophrenia 65 75 

Psychasthenia 66 69 

Psychological Inadequacy 78 83 

. Note: Decimal points are omitted. 
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DISCUSSION 

Inclusion of the neutral response accounted for a significant increase in 
discriminant validity on almost all of the 12 scales in the CAQ, but especially 
those designed to measure traits of Psychological Inadequacy, Boredom and 
Withdrawal, and Suicidal Depression. The increment was greatest for psychotic/ 
normal contrasts and decreased when the degree of psychiatric disturbance was 
less. In the case of the Agitation and Psychopathic Deviation scales there was no 
improvement in discrimination and a marked decline in the internal consistency 
of the resulting scales when the uncertain component was added. Correlations of 
these scales with the other ten scales shows that they are relatively distinct, 
structurally. While high scores on the other ten clearly show an unambiguous 
pathological direction, Krug (1980) has pointed out that classification on the 
basis of these two scales is problematic. Both low and high. scores appear to 
represent significant clinical departures from the norm. For example, neurotics, 
alcoholics, and schizophrenics all score abnormally low while substance abusers 
and antisocial classifications score significantly higher than normals. 

With regard to the clinical scales of the CAQ, it appears that inclusion of a 
neutral category in the response format- as the existing keys do - improves the 
reliability and discriminant validity of the resulting scales. The three-choice 
format provides room for additional factors to operate, factors that in most case~ 
improve the clinical sensitivity of the scales. Early work by Johnston (1948) and 
Lorge (1937) reported significant negative correlations between tendency to 
answer"?" and sociability on the Bernreuter Personality Inventory. Hundleby, 
Pawlik and Cattell ( 1965) found use of the neutral response to be one expression of 
a general personality factor they called Wariness. Other manifestations of the 
pattern include high inflexibility of attitudes, rigidity, and some psychomotor 
retardation. Taken together, these characteristics are reasonably descriptive of 
the cognitive and affective distortions that characterize major psychiatric 
disorders. 
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