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POLICY STATEMENT 
The primary aim of Multivariate Experimental Clinical Research is to provide 

a publication outlet for research in the areas covered and indicated currently by 
the terms personality study, clinical diagnosis and therapy, extending into the 
learning, social, physiological, applied and developmental aspects of these. 
Although due representation is given to theoretical articles which may have a 
methodological basis, the journal is not one of multivariate statistical methods. 
Although multivariate in outlook, both manipulative and non-manipulative 
research is accepted. In fact preference is given to dynamic, manipulative an~ 
time-sequential studies. Particular encouragement is provided for pioneer experi
mental attacks on what is designated personality dynamics and motivation, as 
well as the natural expansion thereof into structured learning theory. 
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ITEM CONTENT OF THE BASIC PERSONALITY 
INVENTORY · 

Daryl G. Kroner 
E.R. Black 

Millhaven Institution 

John R. Reddon 
Alberta Hospital Edmonton 

ABSTRACT 

Three raters evaluated the content of the 240 items of the Basic Personality 
Inventory (BPI) across the four domains (psychological functioning, situation, 
frequency, and time) proposed by Werner and Pervin ( 1986). Approximately 80% 
of the items referred to the present time, two-thirds of the items referred to a 
specific situation, and half the items referred to frequency of occurrence. Rated 
areas of psychological functioning corresponded with the putative nature of the 
content the scales ( e.g., most of the items on the Anxiety scale referred to affec
tive-feelings; most items on the Self-Depreciation scale referred to the cognitive
self). Results provide information for assisting in the utilization of the BPI in the 
assessment process. 

INTRODUCTION 

·The basic building block of a self-report psychological assessment inventory 
is the test item. Scales are derived from items, inventories from scales, and higher . 
order factors from inventories. Test item content influences what is being as
sessed, the validity of the inferences that are made from the assessment, and the 
utility of the assessment. Not only is it important to examine social desirability 
(Holden & Fekken, 1989; Paulhus, 1984), endorsement frequency (Reddon, 
Holden, & Jackson, 1983), stability (Parker, Hanson, & Hunsley, 1988), and 
readability (Reddon & Jackson, 1989), but examining other item characteristics 
such as reference to time, frequency, situations, affect, and behaviors could also 
prove beneficial. For example, if the MMPI is used to assess treatment outcome, 
change may not occur on the standard clinical scales between pre- and post-test 
because of the large proportion of items that are time bound and tha_t refer to 
completed and irrevocable past events (Scapinello & Blanchard, 1987). 

Using raters, Werner and Pervin (1986) examined the content of items in 
several structured personality inventories. Content was rated according to four 
domains: (a) area of psychological functioning, (b) reference to situations, 
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( c) reference to frequency, and ( d) reference to time. They found that different 
personality inventories used time and reference to situations in varying degrees, 
suggesting that inventories may differ in their applications based on their item 
content. Over half the items rated referred-to situations which indicated that 
personal_ity is tapped by combining responses across different si_tuations. Also 
posited was that the usage of behavioral items in an inventory may have implica
tions for predicting specific behaviors. Their .study examined samples of items 
from severai inventories but did not incorporate a complete set of items from any 
particular inventory. 

The purpose of the present study was to examine the item content of the Basic 
Personality Inventory (BPI; Jackson, 1989) with the same item rating system used 
by Werner and Pervin ( 1986). Previous BPI item studies have examined item 
endorsement and social desirability (Reddon et al., 1983 ), reliability (Holden, 
Helmes, Fekken, & Jackson, 1985, Kroner, Reddon, Beckett, 1991 ), item factor 
structure (Holden, Reddon, Jackson, & Helmes, 1983) and readability (Reddon & 
Jackson, 1989). By examining the it.em characteristics of the BPI according to the 
domains of psychological functioning, frequency, situations, and time within 
individual scales, a more complete.picture of how personality/psychopathology is 
assessed with this inventory can be obtained. 

METHOD 

MATERIALS 

The 240 items of the Basic Personality Inventory (BPI) served as the item 
pool. The BPI is comprised of 12 scales of 20 items each. Eleven of the scales are 
content scales and there is one critical item scale. Mood and personal/emotional 
adjustment are measured by the Hypochondriasis, Depression, and Anxiety 
scales. Scales measuring antisocial t~ndency include, Interpersonal Problems, 
Alienation, and Impulse Expression. The Denial scale is intended to be a measure 
of defensiveness and/or impression management. Persecutory Ideation and Think
ing Disorder scales measure cognitive functioning. Self-perception and sociability 
are measured by the Self Depreciation and Social Introversion scales. Critical 
deviant behaviors are measured by the Deviation scale. In addition to the 12 
standard scales, a measure of social desirability is scored which consists of the 
two most socially desirable items per scale ( excluding Denial and Deviation; 
Reddon et al., 1983). 

RATING SYSTEM AND RATERS 

·Following Werner ·and Pervin (l 986), there were four descriptive domains 
against which each item was rated. Werner and Pervin's appendix (p. 628) served 
as the guide for the raters. Each domain was further divided into specific catego
ries. 

The Area of Functioning Domain comprised five categories: (a) cognitive-self 
(beliefs about the self, e.g., "I am a moral person"); (b) cognitive-beliefs, values, 
opinions (e.g., "People have it in for me"); (c) affective preferences (likes, dis
likes, wishes, e.g., "I like to bowl"); (d) affective-feelings (emotions, e.g., "I get 
anxious a lot"); and (e) behavioral (reports of behavior and activities, e.g. , "I · 
often spend time gardenfog"). 
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The Situation Domain was rated according to three categories: (a) setting or 
circumstance not referred to (e.g., "People are ni_ce to me"); (b) general setting 
(e.g., "I get depressed at school"); and (c) specific situation (e.g., "I get anxious 
before an exam"). 

Frequency Domain had three categories: (a) no specific reference or uncertain 
reference (e.g., "I am an anxious person"), (b) general or specific reference (e.g., 
usually, often, rarely), (c) unclear if frequency, intensity, or both (e.g., "In 
arguments, I am easily downed"). 

There were five categories in the Ti~e Domain: (a) no time reference (e.g., 
intelligence items); (b) past (e.g., "There have been times when ... "); (c) present 
(includes current beliefs, e.g., "I am daring"); ( d) future ( e.g., "I hope to become 
a doctor"); ( e) hypothetical (reference to notions like if, would, and might, e.g., 
"If I am attacked I am likely to fight back"). 

The BPI booklet (Jackson, 1989) was used to present the items which were 
independently rated by two psychologists and one psychometrist. 

ANALYSIS 

lnterjudge reliability. Interrater reliability was measured by an uncorrected 
measure of agreement (E, Fleiss, 1971 ). Agreement was computed for the items in 
each scale according to the four different domains. For example,£ was measured 
across the no time reference, past, present, future, and hypothetical categories of 
the time domain for each scale. 

Reliability was also computed using intraclass correlations to assess the 
amount of agreement across the 12 standard clinical scales. The number of en
dorsements for scales in each category ( cognitive-self, cognitive-beliefs, affec
tive-preferences, affective-feelings, and behavioral) were also tabulated. This re
flected the amount that each judge viewed the items from each scale as being 
characteristic of specific content categories. 

Preliminary Analysis. As with the Werner and Pervin ( 1986) study, distinc
tions between certain categories could not be reliably made. ·Two categories were, 
therefore, collapsed. Within the situation domain, the general settings/description 
and specific situation categories were combined. Items were then coded as to 
whether or not an item referred to a situation. The second collapse combined the_ 
no specific reference to frequency and the unclear frequency categories. Items 
were then coded as to whether or not an item referred to frequency. 

RESULTS 

The results are presented in Tables 1, 2, and 3 for agreement statistics, intrac
lass correlations, and percentage of content rated according to scale, respectively. 
Results in each table are briefly discussed but the detailed interpretation of each 
scale is in the "Summary of Scales" section. 

Agreement statistics· for the individual scales presented in Table 1 suggest that 
in general, the amount of agreement among the scales progressively -increased 
from area of functioning to situation, to frequency, to time, with time items 
l).aving the highest amount of agreement. The mean£ statistic of agreement for 
the four domains of area of functioning, situation, frequency, and time 
were .57, .61, .83, and .90, respectively. For some scales the agreement statistics 
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Scale 

HYP 
DEP 
DEN 
INP 
ALN 
PEI 
ANX 
THO 
IME 
SOI 

.SOP 
DEV 
SOD 

Mean 

MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

TABLE 1 
AGREEMENT STATISTICS FOR RATINGS 

OF INDIVIDUAL SCALES 

Area of 
Functioning Situation Frequency Time 

.53 .70 .90 .90 

.58 .50 .87 .83 

.53 .77 .80 .95 

.60 .63 .77 .88 

.67 .73 .73 .93 

.68 .80 .83 .87 

.57 .74 .80 .87 

.32 .40 .78 .92 

.53 .34 .83 .92 

.62 .73 .90 .92 

.68 .40 .93 .90 

.53 .53 .83 .80 

.58 .63 .83 .95 

.57 .61 .83 .90 

Mean 

.76 

.70 

.76 

.72 

.77 

.80 

.75 

.61 

.66 

.79 
;73 
.67 
.75 

Note. HYP=Hypochondriasis, DEP=Depression, DEN=Denial, INP=Interper-
sonal Problems, ALN=Alienation, PEI=Persecutory Ideation, ANX=Anxiety, 
THD=Thinking Disorder, IME=Impulse Expression, SOI=Social Introversion, 
SDP=Self Depreciation, DEV=Deviation, SOD=Social Desirability. 

were quite low for areas of functioning and situations whereas frequency and time 
agreement statistics were very good for all scales. A f statistic of .95 would 
suggest that in classifying a randomly selected item, a second randomly selected 
judge would agree with the initial judgement 95% of the time (Fleiss, 1971 ). 

The results in Table 2 record the intraclass correlations for each category. Due 
to ·the low intraclass C'orrelation of the affective-feelings and future categories, 
they were not emphasized in the summary of the scales. These poor intraclass 
correlations and the collapsing of the frequency and situational categories demon
strate that some of Werner and Pervin's original categories may have limited utili
ty. 

The results in Table 3 are the mean percentage of items assigned to each 
category within each scale. For example, within the Cognitive-self category of the 
Denial scale, the percentage of the 20 Denial scale items that were rated as refer
ring to the Cognitive-self was I 0% by one rater, 20% by the other rater, and 40% 
by the last rater. The mean of 23.3% is recorded in Table 3. Within the time 

64 



BPI ITEM CONTENT 

TABLE2 
MEAN RATING AND INTRACLASS CORRELATIONS 

FOR SUMMARY SCORES ACROSS ITEMS 

Rating Area 

Area of Functioning K I 
Cognitive-self 24.3 .85 
Cognitive 11.7 .99 
Affective-preferences 11.4 .61 
Affective-feelings 25.7 .23 
Behavioral 25.0 .82 

Situation 
Reference to situation 62.6 .93 

Frequency 
Reference to frequency 44.9 .96 

Time 
Past 9.2 .78 
Present 78.8 .88 
Future 2.6 .51 
Hypothetical 9.5 .75 

domain, no reference was made to the no time category, consequently, this cate
gory was deleted from the tables. The percentages referred to in the Summary of 
Scales section of this paper were derived from Table 3. 

SUMMARY OF SCALES 

Scales are presented according to the ordering given in the materials section. 
Hypochondrias is (HYP). The behaviors category was the most frequently 

referred to within area of functioning. Reference to this behavior was the second 
highest of all the scales and the highest among the mood and personal adjustment 
scales. Surprisingly, 31. 7% of the reference was made to descriptions or beliefs 
about the self, as one would expect the scale to deal more with physical com
plaints than descriptions or beliefs about the self. Minimal reference to the past 
would exclude using this scale solely as an indication of past dysfunctioning. No 
reference was made to preferences or beliefs about others. Reference to situation 
was made.51.7% of the time and frequency 60% of the time. The present was 
referred to 95% of the time : This scale is, therefore, reflective of a respondent's 
present status. 
. Depression (DEP). Reference to describing self was made 38.3% of the time 
and reference to feelings one-third of the time. Affective preferences and be
haviors were represented about 10% of the time with cognitive beliefs being 
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TABLE3 ?;:'. 
c:: 

PERCENTAGE OF ITEMS RATED IN CONTENT CATEGORIES ACCORDING TO SCALE ~ -
~ 
::::0 

: HYP DEP DEN INP ALN PEI ANX. THO IME SOI SOP DEV SOD -
~ 

Area of Functioning m 
Cognitive-self 31.7 38.3 23.3 11.6 16.7 13.3 13.3 40.0 25.0 13.3 55.0 33.3 41.7 m 

>< 
Cognitive-beliefs 0.0 6.7 1.7 21.7 36.7 41.7 8.3 3.3 0.0 3.3 16.7 0.0 10.0 ""'C 

tTl 

Affective-prefer. 0.0 11.7 13.3 20.0 18.3 3.3 0.0 0.0 6.6 51.7 3.3 8.3 10.0 ::::0 -
Affective-feelings 25.0 33.3 26.7 25.0 · 10.0 35.0 66.6 I 8.3 16.6 16.7 11. 7 233 13.3 

?;:'. 
tTl 0\ z 0\ Behavioral 43.3 10.0 35.0 21.7 18.3 6.7 11.6 38.3 51.6 15.0 I 3.3 35.3 25.0 

Reference to sit. 51.7 36.7 73.3 70.0 76.7 73.3 76.7 70.0 50.0 76.7 48.3 48.3 · 48.3 ~ 
r 

Reference to freq. 60.0 36.7 60.0 30.0 36.7 50.0 53.3 66.7 63.3 15.0 15.0 51.7 33.3 n 
r 

Time -z 
Past 3.3 5.0 21.7 6.7 13.3 11. 7 3.3 3.3 1.6 1.7 6.7 31.7 10.0 -(") 

Present 95 .0 80.0 73.3 73.3 46.7 76.7 93.3 95.0 86.7 90.0 80.0 55.0 73.3 ► r 
Future 0.0 13.3 0.0 1.7 5.0 1.6 1.7 0.0 6.7 0.0 1.6 0.0 0.0 ::::0 

Hypothetical 1.7 5.0 18.3 35.0 10.0 1.7 1.7 5.0 8.3 11. 7 13.3 16.7 
tTl 

1.7 r./) 

tTl 

► 
Note: See Table 1 for abbreviations; 

::::0 n 
::r: 
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represented the least. Reference to a situation and to frequency was made 36. 7% 
of the time. This limited reference to situations would suggest that depression is 
measured through a global process. Eighty percent of the items referred to the 
present. DSM-III-R (American Psychiatric Association, 1987) characterizes a 
Major Depressive Episode as either a depressed mood or a loss of interest or 
pleasure on all or almost all activities. Approximately two thirds of the items in 
the Depression scale would encompass the above definition. Consequently, the 
Depression scale may include some additional correlates of depression that are 
not delineated in the DSM-III-R Major Depressive Episode. 

Anxiety (ANX). Reference to affective feelings was made two-thirds of the 
time which is greater than for any other scale, indicating that this scale is tapping 
internal processes which are minimally effected by belief systems, behaviors, or 
affective preferences. With only 11.6% reference to behaviors, there was minimal 
emphasis on overt symptomology of anxiety. Similar to the Hypochondriasis 
scale, no reference was made to affective preferences. Reference to cognitive-self 
and cognitive-beliefs was 13.3% and 8.3%, respectively. Reference to situations 
was equivalent to Social Introversion and was greater than any of the other scales. 
Minimal reference was made to the past and the majority of items reflected affec
tive states. The anxiety scale should be useful in the evaluation of anxiety disor
ders or treatments which predominantly involve emotions and feelings situational
ly based as compared to assessing general outward manifestations of anxiety. 
Having minimal reference to the past will not indicate if the anxiety is of a chron
ic nature. 

Interpersonal Problems (/NP) . The Interpersonal Problems scale tapped all 
areas of psychological functioning as measured in this study more uniformly than 
the other scales. This scale gives a broad indication of a current antisocial orienta
tion with regard to interactions with others. Reference to the present was made 
73.3% of the time and hypothetical 18.3% of the time. 

Alienation (ALN). Cognitive beliefs, values and opinions predominate with 
minimal reference to feelings which coincides with the emphasis of the scale on 
measuring attitudes. Compared to the other antisocial scales, cognitive-beliefs 
were endorsed more frequently. Reference to situation was the highest of the 
antisocial scales at 76. 7%. With 36. 7% of the items referring to frequ~ncy, this 
scale predominantly taps attitudes that are based on beliefs and preferences that 
make minimal reference to rate of occurrence. Compared to the other scales, the 
present was the least referred category and hypothetical was the most referred 
category. Consequently, elevations on this scale may be amenable to treatment by 
providing insight into the clients affect, beliefs, and behaviors. 

Impulse Expression (!ME) . The manual considers this scale to indicate one 
who fails to consider the consequences of their actions and is prone to undertake 
risky and reckless actions. In concert with this definition, 51.6% of the items refer 
to behaviors, which was greater than any other scale. Beliefs about the self and 
affective feelings encompass over 40% of the items. Consequently, self-percep
tion is an integral component of the Impulse Expression scale. This scale is 
comprised of more than just an outward expression, as the description and name 
of the scale would suggest. Elevated raw scores will include self-perceptions and 
feelings of impulsivity and will be indicative of impulsiveness expressed through 
a nonsituational, general personality characteristics. Reference to situations was 
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lower than the other two antisocial scales. Reference to frequency was made 
63.3% of the time suggesting that a frequency-based criterion will have a major 
impact on scale scores. This reference to frequency occurred more than with the 
other antisocial scales. Minimal reference was made to the past and hypothetical 
categories. 

Persecutory Ideation (PEI). More reference was made to cognitive beliefs 
than any other scale. If the cognitive beliefs and affective feelings categories were 
collapsed, then over three-quarters of the items referred to components that seem 
essential in assessing persecutory ideation. Consequently, elevated raw scores are 
going to be reflective of beliefs, values, opinions, or emotions. Having items refer 
to the beliefs about others category allows a framework for victimization by 
others to be tapped which is included in the manual's definition of this scale. 
Minimal reference was made to behaviors or affective preferences. The cognitive
self was referred to 13.3% of the time. Reference to situation and to frequency 
were made 73.3% and 50% the time, respectfully. In the time domain, approx
imately three quarters of the references were made to the present. The past was 
referred to 11. 7% of the time. The Persecutory Ideation scale received the highest 
amount of agreement (.P.) across all four domains when compared to the other 
scales. 

Thinking Disorder (THD). Due to the low amount of agreement among raters 
_for this scale in the area of psychological functioning, only frequency, situation, 
and time dimensions will be discussed. Reference to situations was made 70% of 
the time with reference to frequency being made 66. 7% of the time. Within the 
time domain 95% of the items refer to the present although the manual indicates 
there may be some carry over effects from past substance or alcohol abuse. 

Social Introversion (SOI). By definition, this scale refers to a preference for 
solitary activities. Correspondingly, the majority of the items were rated as refer
ring to preferences, such as likes, dislikes, and wishes. Cognitive-self, affective 
feelings, and behaviors received almost equal ratings. Minimal reference was 
made to cognitive beliefs. Elevated raw scores will refer to a specific situation in 
which introversion is currently being endorsed. This will be done through mini
mal reference to frequency. Ninety percent of the time reference was made to the 
present and 8.3% to hypothetical. 

Self-Depreciation (SDP). According to the manual, this scale measures poor 
self-image and a pessimistic attitude about self and future. Cognitive beliefs about 
the self constituted the majority of items. Because only 11. 7% of the items were 
reflective of feelings, elevated scores would not reflect how the respondent was 
feeling (e.g., feeling worthless), but one's cognitive beliefs (e.g., "I think I would 
make a very good lea'der"). Elevated scores would then be reflective of the 
respondents belief system about the self. This scale, therefore, would not be 
useful in measuring changes in self-perception that are affectively based, e.g., 
evaluating treatment which focuses on affect rather than cognitive beliefs. Refer
ence to a situation was made 48.3% of the time and reference to frequency 15% 
of the time. With minimal reference to frequency, generalized traits are being 
tapped. Minimal reference was made to affective preferences. With regard to 
time, reference was made to the present 80% of the time. Reference to the past -
was made 6. 7% of the time and hypothetical was referenced · 11. 7% of the time. 
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Although the manual suggests that this scale indicates attitudes about the future, 
minimal reference was made to the future. 

Deviation (DEV). The Deviation scale is a critical item scale which has items 
that refer to areas such as suicide and substance abuse. Beliefs about the self and 
behaviors make up most of the items. Both reference to a situation and frequency 
was made about one-half of the time. In contrast to other scales, the Deviation 
scale made more reference to the past. Consequently, even though this scale 
contains critical items that may be the target of intervention, it may not be sensi
tive enough· for measuring pre-post intervention effects. The present was referred 
to 55% of the time with the hypothetical being referred to 13.3% of the time. 

Denial (DEN). The BPI manual suggests that the Denial scale measures defen
siveness, denial of normal affective responses, and repression of unpleasant or 
emotionally charged cognitions. Although the present analysis indicated a cogni
tive and affective component to the _scale, there was more reference made to 
behaviors. Also, 21. 7% of the items referred to the past. It appears, therefore, that 
the Denial scale is not measuring the construct as defined in the manual. The high 
reference to situations implies that the denial process is measured through a range 
of different situations. Consequently, this scale may be of a more concrete and 
specific nature than a more global denial process. This reliance on behaviors 
could contribute to the scale having lower test-retest stability (Holden et al., 
1985) and lower validity coefficients (Holden, Fekken, Reddon, Helmes, & Jack
son, 1988). The amount of agreement (f) for the time domain of the Denial scale 
was equivalent to that of Social Desirability which was higher than any other 
scale. 

Social Desirability (SOD). Although intended to measure a response style, 
some have argued that facets of social desirability also tap content areas. This 
scale was, therefore, included in the analyses. Reference to cognitive feelings and 
affective preferences was made 10% of the time. Behaviors were referred to one 
quarter of the time. Cognitive self was referred to 41.7% of the time which was a 
high rating when compared to other scales. Reference to situation occurred 48 .3% 
of the time and frequency was referred to one third of the time. In the time cate
gory, the present was referred to 73 .3%, past 10%, and hypothetical 16. 7%. 

DISCUSSION 

Similar to the inventories examined in the Werner and Pervin (1986) study, 
the BPI was derived from items that measured cognitions, preferences, emotions, 
and behaviors. With regard to time, the BPI assessed areas that are mostly con
cerned with the present. Very little indication of the past, future, or hypothetical 
was made. Consequently, the BPI's primary function is to reflect how the re
spondent is currently functioning. With about two thirds of the items being 
viewed through situations, the majority of reference to personality in the BPI was 
made through specific situations. Frequency of occurrence was referred _to slightly 
less than one-half of the time. 

Typically a single scale score from an inventory is used to represent a content 
area. There is, though, supplementary item content information that can be de
rived from items that may prove beneficial. By using these supplementary criteria 
to examine scale content, it can be suggested that different scales tap psycho-
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pathology differently. Knowing that different scales utilize actions , thought 
processes, and experiences differently, appropriate use of the BPI and specific 
scales for evaluating different types or modes of intervention (i.e. , cognitive 
versus behavioral) can be made. Also, knowing that the majority of items refer to 
the present may make the BPI a more appropriate instrument in . measuring treat
ment outcome than other inventories, such as the MMPI , which have a large 
proportion of items that are time bound (Sc&pinello & Blanchard; 1987). Conse
quently, the different ways each scale assesses content should be taken into 
account when determining the purpose of the assessment. 

A closer look at the way situations are categorized within scales could prove 
u_seful in assessing specific constructs. The role of situations is well known in that 
people with elevated personality trait scores will vary in their expression of that 
trait across different situations. In examining categories of situations, Wright and 
Mischel ( 1987) suggested that analysis of the situation-competency requirements 
will aid in predicting behavior from dispositional constructs. They defined situa
tion-competency requirements as psychologically demanding situations in which 
individual dispositional constructs may be observed with particular clarity. In
quires into the way situations are incorporated in self-report inventories may 
prove fruitful in examining personality/behavioral relationships. 

The way both behavioral and situational items are used in assessment would 
profit from closer examination. Werner and Pervin ( 1986) suggested that if the 
prediction of future behavior is to be measured, an inventory incorporating only 
behavioral items may be more appropriate in predicting behavior. This may not 
be the case. A recent report (Holden & Fekken, 1990) that examined the validity 
of behavioral items suggested that these items per se may not contribute to the 
validity of a construct This, in conjunction with valid and targeted constructs 
increasing the predictability of behavior (Wright and Mischel, 1987), would 
indicate minimal utility of behavioral items if constructs are used for predicting 
behavior. To increase the predictive validity of a construct, Wright and Mischel 
suggested that incorporation of a situational component in items may be neces
sary. Together, these two studies (Holden & Fekken; Wright & Mischel) indicate 
that a distinction should be made between situational and behavioral items in 
future personality item analyses. Making this distinction also provides a basis to 
derive measures of scalability, a method of assessing consistency which estimates 
the extent that behavior parallels the situational demands. Scalability may help 
account for some of previously unaccounted variance between a self-report inven
tory and target behaviors (Lanning, 1988). 

Having a large proportion of items not referring to situations may allow for 
more varied responses. For example, the item "I have a good deal of energy" 
will likely be respondea to with more variance than an item re_ferring to a specific 
situation such as "I think that I could commit a crime and get away with it". To 
illustrate this, the BPI Depression scale can serve as an example. According to the 
criterion used in the present study, the Depression scale had the least reference to 
situations. In a recent paper examining differences between computer and paper
and-pencil administration of the BPI among psychiatric patients, the Depression 
scale coefficient alpha was greater with the computer administration (Holden, 
Fekken, & Cotton, 1990). There were no other differences between the two forms· 
of administration for scale means, variances, and alphas. Having less reference to 
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situations may increase the variability of responses via other variables such as 
mode of presentation and subject population. -Consequently, the norming of non
situational items for different populations and different modes of assessment will 
likely be very important. 

One of the intentions of incorporating frequency in the rating system in the 
Werner and Pervin ( 1986) study was to reflect the Act Frequency approach to 
examining personality. Buss and Craik (1983) proposed that examining frequency 
of acts is the basis for act trends and consequently, dispositional categories. 
Others (Block, 1989; Moser, 1989), though, have criticized this approach to 
personality assessment. Although the rating of frequency was an attempt to 
evaluate the Act Frequency approach, the way frequency was rated in the Werner 
and Pervin study does not provide the critical information to determine if an act 
frequency element is incorporated. In addition, as indicated by Werner and Per
vin, the reference to frequency made little contribution because of the amount of 
frequency was not taken into account in the true-false answering format. For 
example, no differentiation was made between "always" or "very seldom''. 
Furthermore, Holden and Fekken ( 1990) suggest that the usage of absolutes such 
as "always" or "never" can be endorsed or rejected because the item is unchar
acteristic or because nothing can be categorically ruled out. 

In summary, the nonscale item content for the different scales of the BPI 
corresponded with the area being assessed (i.e., more anxiety scale items referred 
to affect than to beliefs about others). Examining these item characteristics ena
bles further inquiry into the different ways personality and psychopathology are 
assessed via self-report inventories. These nonscale item characteristics are not 
only important considerations for how personality is derived and measured 
(Holden & Fekken, 1990), but they may also be useful for assessing the clinical 
utility of inventories. Moreover, there may be implications for predicting future 
behavior from self-report. If a domain is adequately sampled (Jackson, 1971) and 
if personality dimensions, including nonscale item content, are reflective of target 
behaviors (Wright & Mischel, 1987; Jackson & Paunonen, 1985), then one can 
expect greater validity of self-report inventories and a higher congruence between 
self-report and behaviors. 

REFERENCES 

American Psychiatric Association. ( 1987). Diagnostic and statistical manual of 
mental disorders {3rd ed. rev.) Washington, DC: Author. 

Block, J. (1989). Critique Qf the act frequency approach to personality. Journal of 
Personality and Social Psychology, 56, 234-245. 

Buss, D.M., & Craik, K.H. ( 1983). The act frequency approach to personality. 
Psychological Review, 90, 105-126. 

Fleiss, J .L. ( 1971 ). M~asuring nominal scale agreement among many raters. 
Psychological Bulletin, 76, 378-382. 

71 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

Holden, R.R., & Fekken, G.C. (1989). Three common social desirability scales: 
Friends, acquaintances, or strangers. Journal of Research in Personality, 23, 
180-191. 

Holden, R.R., & Fekken G.C. (1990). Structured psychological test item charac
. teristics. Psychological Assessment: A Journal of Consult~ng and Clinical 

Psychology, 2, 35-40. 
Holden, R.R., Fekken, G.C., & Cotton, D.H .. G. (1990). Clinical reliabilities and 

validities of the microcomputerized Basic Personality Inventory. Journal of 
Clinical Psychology, 46, 845-849. 

Holden, R.R., Fekken, G.C., Reddon, J.R., Helmes, E., & Jackson, D.N. (1988). 
Clinical 'reliabilities and validities of the Basic Personality Inventory. Jour
nal of Consulting and Clinical Psychology, 56, 766-768. 

Holden, R.R., Helmes, E., Fekken, G.C., & Jackson D.N. (1985). The multidi
mensionality of person reliability: Implications for interpreting individual 
test item responses. Educational and Psychological Measurement, 45, 119-
130. 

Holden, R.R., Reddon, J.R., Jackson, D.N., & Helmes, E. ( 1983). The construct 
heuristic applied to measurement of psychopathology. Multivariate Be
havioral Research, 18, 37-46. 

Jackson, D.N. (1971 ). The dynamics of structured personality tests: 1971. Psy
chological Review, 78, 229-248 . 

. Jackson, D.N. (1989). The Basic Personality Inventory manual. Port Huron, MI: 
Research Psychologists Press. 

Jackson, D.N., & Paunonen, S.V. (1985). Construct validity and the predictability 
of behavior. Journal of Personality and Social Psychology, 49, 554-570. 

Kroner, D.G., Reddon, J.R., & Beckett, N. (1991). Basic Personality Inventory 
clinical and validity scales: Stability and internal consistency. Journal of 
Psychopathology and Behavioral Assessment, 13, 14 7-154. 

Lanning, K. ( 1988). Individual differences in scalability: An alternative concep
tion of consistency for personality theory and measurement. Journal of 

' Personality and Social Psychology, 55, 142-148. 
Moser, K. (1989). The act-frequency approach: A conceptual critique. Personality 

and Social Psychology Bulletin, 15, 73-83. 
Parker, K.C.H., Hanson, R.K., & Hunsley, J. (1988). MMPI, Rorscharch, and 

WAIS: A meta-analytic comparison of reliability, stability, and validity. 
Psychological Bulletin, 103, 367-373. 

Paulhus, D.L. ( 1984). Two-component models of social desirable responding. 
Journal of Personality and Social Psychology, 46, 598-609. 

Reddon, J.R., Holden, R.R., & Jackson, D.N. (1983). Desirability and frequency 
· of endorsement scale values for items of the Basic Personality Inventory. 

Psychological Reports, 5 2, 619-63 3. 
Reddon, J.R., & Jackson, D.G. ( 1989). Readability of three adult personality tests: 

Basic Personality Inventory, Jackson Personality Inventory and Personality 
Research Form E. Journal of Personality Assessment, 53, 180-183. 

Scapinello, K.F., & Blanchard, R. ( 1987). Historical items in the MMPI: Note on 
evaluating treatment outcomes for a criminal population. Psychological 
Reports, 61, 775-778. 

72 



BPI ITEM CONTENT 

Werner, P.O., & Pervin, L.A. ( 1986). The content of personality inventory items. 
Journal of Personality and Social Psychology, 5 I, 622-628. 

Wright, J.C., & Mischel, W. (1987). A conditional approach to dispositional 
constructs: The local predictability of social behavior. Journal of Personality 
and Social Psychology, 53, 1159-1177. 

Author Notes 

The authors gratefully acknowledge Eugenie Leung and Betty-Anne Laraby for 
rating the items, Ed Helmes for his comments on the manuscript, and Elaine 
Palmer for clerical work. Portions of this paper were presented at the 51 st Annual 
Convention of the Canadian Psychological Association, Ottawa, Ontario, May 31 
- June 2, 1990. Correspondence concerning this article should be addressed to 
Daryl G. Kroner, Millhaven Institution, P.O. Box 280, Bath, Ontario, Canada 
KOH IGO. 

73 



Multivariate Experimental Clinical Research, Volume 11, No. 2, 1996, 75-88. 

THE DEVELOPMENT OF THE DIABETES 
INTEGRATION SCALE: A PSYCHOMETRIC STUDY 

OFTHEATT39 

Garry Welch, Ph.D. 
Linda J. Beeney, B.A. Hons. 

Stewart M. Dunn, Ph.D. 
Medical Psychology Unit, Departments of Psychiatry, Endocrinology 

· and Cancer Medicine, Royal Prince Alfred Hospital, and 
Department of Medicine, University of Sydney 

Robert B.W. Smith F.R.A.C.P. 
Department of Medicine 

Wellington School of Medicine 

ABSTRACT 

In this paper we report a factor analytic study.on the ATT39, a measure of 
psychological adjustment to diabetes. The ATT39 was developed in response to 
the need for more specific measurement tools for the assessment of psychosocial 
issues in diabetes. The factor analyses in this study were conducted separately for 
insulin-dependent and non-insulin dependent patient groups to acknowledge the 
known clinical differences between these two subclasses-of diabetes. The results 
showed a core of 19 items in a single subscale to be common to both IDD (Insu
lin-Dependent Diabetes) and NIDD (Non In.sulin-Dependent Diabetes) patient 
groups based on rigorous factor analytic criteria involving the use of a factor 
matching technique (FACTOREP) and replication samples. Coefficient alpha 
values were in the range of 0 .82 to 0.84, showing it to have acceptable internal 
reliability. Future research on the measure should focus on its clinical-usefulness 
to detect change in patient psychological functioning and to predict diabetes self
care behaviours and metabolic control. 

INTRO[?UCTION 

The ATT39 (Dunn, Beeney, Smartt, & Turtle , 1986) is a measure of psy
chological adjustment to diabetes that was developed in response to the need for 
more specific measurement tools for the assessment of psychosocial issues in 
diabetes. Such measures were expected to provide more sensitive measurement of 

' the dynamic psychological processes unique to diabetes than was available from 
the broad personality measures in use at that time. The ATT39 was designed 
specifically to provide therapists and researchers with an assessment tool to detect 
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change in psychological functioning following short term interventions ( eg., 
diabetes education programs) and to otherwise augment the assessment of clinical 
status and diabetes knowledge among diabetes patients. , 

Since its development, the ATT39 has-been used to evaluate the impact of 
diabetes education programs in Australia (Dunn et al., l 98~; Dunn, 1986), 
Germany (Bott, Scholz, Grusser, et al., 1986) and Canada (Gosselin & Bergeron, 
1991 ). It has also been used to investigate patient psychological typologies by 
cluster analysis (Dunn, Beeney, & Turtle, 1986), to measure changes in stability 
of psychological adjustment over the course of diabetes (Dunn, Beeney, & Turtle, 
1988) and to explore ethnic differences in diabetes adjustment between Australian 
and Greek patients (Papadam, Dunn, Yue, & Turtle, 1985). Given that the ATT39 
was empirically derived, it is not surprising that there have also been a number of 
studies that have further examined the measure's psychometric characteristics and 
subscale structure. This series of studies examined the nature of the internal struc
ture of the ATT39 and has pointed to the need to carefully examine both the 
factor analytic procedures to be used in subscale development and the clinical 
assumptions underpinning the use of a particular psychological measure. 

The original development of the ATT39 was based on two samples of diabetes 
patients (n=205 and n=l07) while a third sample of 170 patients was subsequent
ly used to establish its six original subscales. These samples were similar in 
demographic and clinical characteristics. The mean age of the latter sample of 
170 patients, for example, was 48 years, 60% were male, average duration of 
diabetes was 11 years and the ratio of insulin-treated diabetes and non-insulin 
treated patients was 2: 1. The ATT39 item pool was generated from three sources: 
1) the results of two factor analyses on demographic, personality and treatment 
data; 2) a review of the diabetes psychological literature; and 3) patient interviews 
and clinical experience on patient adjustment in diabetes (Dunn et al, 1986). A 
further factor analysis was then carried out on the pool of 39 items generated from 
this first stage. The Scree Test (Cattell, 1966), an eigenvalue-based criterion, was 
used in the factor analyses to determine the number of factors present and identi
fied 6 factors ("Diabetes stress" "Guilt" "Coping" "Alienation" "Disease 

' ' ' ' 
conviction" and "Tolerance for ambiguity"). Orthogonal rotation was used to 
achieve simple structure and define the final factor loadings. 

Bott et al. ( 1988) evaluated the factor structure and reliability of the ATT39 
prior to using the measure to detect change in emotional adjustment following a 
diabetes intervention study involving 546 insulin-dependent diabetes patients. 
Mean patient age was 26 years (s.d.=7) and mean duration of diabetes was 9 years 
(s.d.=7). The factor analytic procedures of the original study by Dunn et al. 
( 1986) were repeated (ie., the use of the Scree test to identify factors and ortho
gonal rotation to achieve simple structure) and identified 6 factors. The original 
"Diabetes stress" factor was well replicated, although different item combina
tions formed the other 5 factors and these were labelled "Deficient coping and 
isolation", "Relationship to medical practitioner", "Personal responsibility", 
"Self-competence conviction" and "Unrealistic optimism". 

Gosselin & Bergeron (submitted for publication) used the eigenvalues greater 
than unity rule to identify 12 factors in the ATT39 and then retained 6 factors as 
being the substantial factors using a mixed study sample of 144 insulin-dependent· 
and non-insulin dependent patients. The authors labelled these "Diabetes-related 
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stress", "Receptivity to treatment", "Confidence in the treatment", "Personal 
efficacy", "Perception about health" and "Social acceptance". 

Finally, Welch, Smith & Walkey (1993) examined the factor structure of the 
ATT39 using two samples of insulin-users and a mixed sample of 170 insulin
using patients from the original study of Dunn et al. ( 1986). In this study, the 
authors drew attention to current criticism of eigenvalue-based criteria such as the 
Scree Test used earlier in the Sydney and German ATT39 studies to solve the 
problem of determining the number of factors to be extracted from the correlation 
matrix. The Scree Test plots the principal components extracted from the correla
tion matrix against the amount of variability that each component accounts for 
(expressed in eigenvalues). This graph is then inspected for the point at which the 
curve flattens out and this point is thought to indicate the number of substantive 
factors that are present. A popular alternative eigenvalue-based criterion to the 
Scree Test is the "eigenvalues greater than l" rule (Kaiser, 1963). Here, the 
number of principal components with an eigenvalue greater than I is thought to 
indicate the number of substantive factors present. However, the problem with 
these traditional eigenvalue-based criteria is that they typically produce over
factoring of the true structure of a given measure (see Boyle, 1985; Walkey & 
McCormick, 1985; Zwick & Velicer, 1986). Walkey and McCormick (1985a) 
have for this reason argued against their use and instead insisted that the most 
robust and meaningful factor solution will be the one that stands up to replication 
across a number of studies. 

Welch et al. (1993) argued for the need to demonstrate replicability of the 
ATT39 factor solution and applied the factor matching procedure (FACTOREP) 
developed by Walkey & McCormick (1983) to help compare the factor loading 
matrices and determine the most replicable solution for the measure. FACTOREP 
provides a rigorous examination of the factor structure of a given measure and 
involves the use of two or more comparison groups, the systematic exploration of 
a .range of factor solutions and the use of a range of potential cut-off points to 
determine the significance of a given factor loading. The Welch et al. results did 
not support a six factor solution and instead _showed a single sub~cale to be the 
most replicable, based on two samples of insulin-treated patients. The 20 items 
inaking up this subscale were drawn largely from the "Diabetes stress·" subscale 
(Fl) and the "Guilt" subscale (F3). 

In this study we aim to extend the previous ATT39 series of factor analytic 
studies by determining the factor structure of the ATT39 for separate Insulin
Dependent Diabetes (IDD) and Non-Insulin-Dependent Diabetes (NIDO) patient 
groups. This was considered important given the known clinical differences 
between these two subclasses of diabetes. IDD and NIDO are argued to be rela
tively distinct subclasses on the basis of clinical description (World Health Organ
isation, 1985). Patients with IDD present with the classical symptoms of diabetes 
which are increased thirst, frequent urination and loss of weight, resulting finally 
in coma and death if not treated with insulin. They experience a rapid onset of 
symptoms, are prone to a' build-up of acid in the blood that may be life-threaten
ing (ketoacidosis) and require daily insulin injections. Patients with NIDO on the 
other hand, have a slow onset of diabetes, are not prone to ketoacidosis and many 
patients are middle aged and overweight. Further, the psychological demands of 
IDD and NIDO may differ in terms of the timing and impact of diagnosis, the 

77 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

treatment demands and the perceived threat of complications and increased 
mortality. · 

We will therefore provide in this study a rigorous psychometric analysis of the 
factor structure of the ATT39 through the use of FACTO REP, while introducing 
an important clinical clarification of the nature of the measure's factor structure 
through the separation of IDD and NIDD patient groups. 

METHOD 

SUBJECTS 

Four diabetes patient samples from 2 Metropolitan hospital districts were used 
in the study. Diabetes patients were classified as IDD and NIDD using Welborn, 
Garcia-Webb, Bonser, et al. 's (1983) composite criteria. Patients with IDD were 
defined as being 40 years or younger at diagnosis and on permanent insulin thera
py within two years of diagnosis. Patients defined as NIDD had an age of onset of 
diabetes after 40 years. Welborn et al. reported a sensitivity of 84%, a specificity 
of 96%, a positive predictive value of 96% and a negative predictive value of 
84% for their criteria against a serum C-peptide assay and using adult Caucasian 
patients. C-peptide in the blood is used as a marker for residual endogenous insu
lin production in diabetes patients. 

Table 1 

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF IDD AND NIDD 
GROUPS FOR SYDNEY AND WELLINGTON CENTRES 

N Diabetes Sex 
type ratio 

(M/F) 

Sydney samples 

142 mo 63/79 
303 NIDO 127/176 

Wellington samples 

198 IDD 89/109 
177 NIDO 95/82 

Age Age of 
onset 

Mean (s.d.) Mean (s.d.) 

36.0 (13.8) 25.3 (9.9) 
49.5 (17.1) 41.0(17.6) 

35.4 (11.7) 19.8 (9.1) 
58.4 (13.2) 46.4 (12.1) 

Duration of 
diabetes 
Mean (s.d.) 

10.7(11.7) 
. 8.5 (9.4) 

18.5 (10.7) 
15.7 (8.1) 

Glycosylated 
haemoglobin 
Mean (s.d.) 

1637.2 (420.1) 
1522.2 (341.9) 

9.2% (1.5) 
9.5% ( 1.6) 

NOTE: Blood sugar was measured as a modified thiobarbituric acid asaay (Eross et 
al., 1984) for the Sydney samples. The mean value for the Sydney IDD group of 
1637.2 js rated clinically as '.' fair" and the value of 1522.2 for NIDD as "good" using 
Eross et al.'s classification. For the Wellington samples HbAl represented a mean% 
GHb (Simon & Elssler, 1980) gathered over the previous year . The mean value for 
the Wellington IDD group of 9.2% and the mean value of 9.5% for the NIDD group 
are both classified clinically as "good" by Simon and Elssler's classification. 

Two of the study samples (IDD, n=l42 and NIDD, n=303) comprised conse
cutive patients attending diabetes education programs at 5 public hospitals in the 
inner Sydney Metropolitan area (see Table 1 for clinical and demographic 
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details). Mean glycosylated haemoglobin was measured by a modified thiobarbi
turic acid assay (Eross et al., 1984 ). The GHb normal range for this assay is from 
700 to 1100 pmol HMF/mg Hb. In addition to the Sydney samples, further IDD 
(n=l 98) and NIDO (n=l 77) samples were obtained. They were referrals to the 
Wellington Diabetes Service (WDS), Wellington Hospital, New Zealand. Eighty 
percent of patients on the WDS files agreed to take part in the study (see Table 1 
for clinical and demographic details). Mean HbAl (Simon & Elssler, 1980) data 
available for these groups were average percentage HbAl readings over the 
previous year. In the results, the Wellington samples will be labelled as IDD-Wn 
and NIDD-Wti and the Sydney samples as IDD-S and NIDD-S. 

DATA ANALYSES 

To examine the differences between IDD and NIDO patient groups on the 
ATT39, a series of factor analyses were conducted to identify the most clearly 
replicable factor structure for the two groups. Factor analysis is widely used to 
identify empirically the underlying dimensions or factors that are present in a 
given questionnaire. In such analyses, an inter-item correlation matrix is first · 
computed and the variability in these correlations analysed systematically to find 
groups of items that co-vary and are therefore measuring similar underlying 
psychological constructs. 

We began our analyses with an examination of a 6-factor solution as this was 
reported for the ATT39 by the original authors (Dunn et al., 1986) but would 
explore all possible interpretations down to that of a single factor suggested by 
Welch et al. (1993). If a 6-factor solution for the ATT39 was present for IDD and 
NIDO we would expect to find that the items forming the six original subscales 
would load significantly and uniquely on 6 different factors for IDD and NIDO 
samples separately. For each of these solutions, the factor loadings were exam
ined for patterns of significant and non-significant loadings using orthogonal 
rotation and with the level of significance of an individual ATT39 item set at 
0.30. the inspection of the pattern of significant and non-significant loadings for 
each factor solution was augmented by the use of FACTOREP to provide a con
firmation of the closeness of each factor match. 

FACTOREP systematically compares the columns of factor loadings for a 
specified factor solution, using the matrices from two groups at a time. It applies . 
a chi-squared type statistic called the s-index (Cattell et al., 1969) to summarise 
the fit between any two given columns of loadings. The s-index was described by 
Cattell, Balcar, Horn and Nesselroade (1969) and is used to generate matrices of 
inter-factor similarity. S-index values can range from+ 1.00 where perfect replica
tion of significant factor loadings exists for the comparison of two columns of 
factor loadings, through zero where no relationship exists, through to -1.00 where 
there is perfect replication (but the signs of the loadings are reversed). The utility 
of FACTO REP has been demonstrated in a large number of factor analytic studies 
(eg., Siegert et al., 1987;· Walkey et al., 1987; Welch et al., 1989; Welch, Peace et 
al., 1990; Welch, Hall et al., 1990; Welch et al, 1991) involving the Beck Depres
sion Inventory, the General Health Questionnaire, the Hopkins Symptom Check 
List, the Eating Disorder Inventory and several other widely-used measures of 
psychological functioning. 
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Following the factor analyses, internal reliability ( coefficient alpha) coeffi
cients were calculated for the identified subscales. Finally, normative data was 
calculated for the IDD and NIDD study groups. 

RESULTS 

The results of the initial six factor analyses conducted separately for IDD and 
NIDD patient samples showed little support for a six factor solution (see Tables 2 
and 3). For example, if the IDD results are considered, and if 0.30 is used as a 
criterion for significance of a given factor loading, 13 items for the IDD-Wn 
sample loaded significantly on Factor 1 and 16 for the IDD-S, although there 
were only 7 items in common. For Factor 2, there were 14 significant items for 
the IDD-Wn and 7 for the IDD-S, although only 3 in common. For the third fac
tor, there were 8 significant items for IDD-Wn and 12 for IDD-S, yet only 1 item 
in common. For Factor 4, the significant items were 5 for IDD-Wn and 9 for 
IDD-S and 2 in common. Finally, for factor 6 there were 7 significant items for 
both IDD-Wn and IDD-S and only 1 item in common. Interestingly, Factor 1 in 
IDD-Wn and Factor 2 in IDD-S seemed to be quite closely related, having 9 items 
in common, 8 of these bei~g from the "Diabetes stress" sub scale described 
originally for the ATT39. These two factors seem to be representing similar 
dimensions, but were extracted in different order during the analyses. 

Following the analysis of the pattern of significant and non-significant load
ings across the IDD and NIDD groups, FACTOREP was used to summarise the 
fit between factor loading matrices across the samples for IDD and NIDD. It 
should be noted at this point that an excellent replicability would be found if there 
was ans-index value between 0.8 and 1.0 for the leading diagonals in the s-index 
table formed by FACTOREP and values tending towards O in the off-diagonals. 
These analyses confirmed that there was little support for a 6-factor solution (see 
Table 4 for FACTOREP matrices). For example, for the IDD analyses there were 
low main diagonal values for the s-index table that summarized the comparison of 
the 6 factors across the IDD samples. Specifically, an s-index value of -0.20 was 
found for the comparison of Factor 1 from IDD-Wn with Factor 1 for IDD-S, a 
value of 0.22 for the comparison for Factor 2, 0.20 for Factor 3, 0.08 for Factor 4, 
0.21 for Factor· 5, and -0.04 for Factor 6. 

Following this failure to confirm the 6-factor solution, further analyses were 
conducted for 5, 4, 3, and 2 and lastly, a single factor analysis. The most replica
ble interpretation was found for the latter single factor comparison for both IDD 
and NIDD patient samples with a large group of significant items in common for 
the single factor as determined by an inspection of the unrotated first factor load
ings (s~e Table 5). In practic,al terms these correlations are very similar to item-to
total test correlations. This analysis showed that there were 28 significant items 
loading on the ATT39 general factor for IDD-Wn and 25 for IDD-S, with 23 in 
common. For the NIDD samples, there were 23 loading for NIDD-Wn and 21 for 
NIDD-S, with 20 in common. Furthermore, nineteen of these items were in 
common for both IDD and NIDD. These items were q 1, q3, q4, q8, q9, q 12, q 14, 
ql5, q19, q20, q23, q25, q26, q28, q31, q35, q37, q38, q39 (see APPENDIX). 
This set of items was therefore identified as the replicable core of the ATT39 for 
both IDD and NIDD groups. Internal reliability ( coefficient alpha) correlations 
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Table 2 

COMPARISON OF ATT39 SIX FACTOR SOLL!TIONS FOR 2 DIABETES 
PATIENT GROUPS (INSULIN DEPENDENT) 

Sydney Wellington 

2 3 4 5 6 2 3 4 5 6 

ATT39 items 

Q0 l A Different person 59* 15 12 09 IO 17 19 41 * 24 09 -07 30* 
Q02 No difference to life 21 00 17 48* 16 38* 01 -58* 09 -04 -20 -IO 
Q20 A life sentence 41 * 18 55* 03 15 06 40* 51 * 23 06 -01 01 
Q04 Worst thing 34* 44• 48* 05 09 IO 08 62* 21 -01 -03 -13 
Q08 Difficult to adjust 17 25 43* 04 01 26 19 38* -04 06 -17 17 
Ql5 Sacrifice 52* 21 37* 17 00 04 22 56* 20 12 -16 12 
Q28 Judge sickness 51* 10 15 01 10 00 57* 10 22 09 -19 12 
Q26 Changes personality 58* 12 12 10 02 00 45* 30* 40* -05 -18 -13 
Q09 Embarrassed 31* 73* 10 02 02 01 13 46* 52* 17 -20 -01 
Ql4 Little hope 69* 00 05 . 23 01 13 45* 47* 30* 07 21 -10 
Q39 Unfair 38* 24 50* 10 08 09 09 45* 29 02 -09 25 
Q3 l Not a problem 23 32* 01 18 27 37* 27 61* -16 04 36* -11 
Q38 Adjusted well 11 15 30* 21 09 53* 52* 26 08 22 32* 10 
Q36 Control knowledge 10 11 04 06 28 59* 00 10 -12 -44 * -08 26 
Q 11 Talking is better 16 09 26 62* 16 09 -19 03 01 64* 33* 23 
Q34 Good doctor relation 02 05 12 58* 13 00 12 IO 01 67* 14 00 
Q32 Diabetes as excuse 06 02 52* 30* 28 01 21 -03 11 -07 -05 59* 
Q 13 Control knowledge 09 03 14 62* 26 01 16 -02 09 23 50* -13 
Q 10 Diet healthy 08 05 33* 21 25 05 01 00 17 12 69* -06 
Q 19 Hide diabetes 04 77* -11 -10 02 10 -03 14 71 * 09 -03 02 
Q03 Dislike "diabetic" -01 65* 12 IO -10 01 -01 09 65* 02 18 13 
Q3 7 No-one to talk to 58* 22 -22 13 12 -10 • 27 21 35* 28 21 26 
Q 12 Cannot control 60*-05 -05 -17 26 05 55* 08 35* 22 11 07 
Q25 Doctor sympathy 53 * 15 02 -03 -23 19 16 14 00 64 * -25 01 
Q29 Doctor understand 35*-10 06 11 -33* -10 20 08 02 64* -04 34* 
Q 16 Responsibility 25 -30* 05 01 58* JS* -42* -03 -19 -01 -01 41 * 
Q24 Weight control 07 -07 17 45* 14 -33 * -26 -18 17 -09 -09 -25 
Q 17 Injection bother 13 34* 20 l l 18 29 -58* -16 -12 -05 -07 -17 
Q07 Diabetes cure -17 -IO 39* -32* 24 10 -05 16 -06 -10 60* 16 
Q06 Diabetes knowledge 03 -02 08 -07 42* 08 -43 * -02 29 -08 -07 -15 
Q05 Minimal help 31*-10 26 -07 01 22 66* 08 -10 10 -01 -22 
Q35 Nothing you can do 51 * 18 -03 -03 29 -1 l 37* 04 43* IO 23 -1 l 
Q2 l Hypos not frightening 14 -12 -02 -20 -06 41 * -55* -18 11 17 -13 -06 
Q l 8 Food important 02 -08 -05 -01 53 * -26 -24 23 -16 00 -47* l l 
Q22 Not understood -00 -08 13 -06 -68* -03 04 13 -25 l l -28 45* 
Q23 Social life unaffected 31 * -02 37* 55* 01 04 44* 39* 03 03 02 15 
Q27 Self-reliant IO 10 -52* 02 07 -2 l 07 -02 58* -04 21 -06 
Q30 Forget diabetes 24 24 -15 28 -07 25 02 -35* 21 IO -09 44* 

Q33 Eating independence -04 45* 37* 36* -09 -2 l -01 30* 12 29 18 54* 

NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with an asterix. 
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Table 3 

COMPARISON OF ATT39 SIX FACTOR SOLUTIONS FOR 2 DIABETES 
PATIENT GROUPS (NON-INSULIN DEPENDENT) 

Sydn~y Wellington 

2 3 4 5 6 2 3 4 5 6 

ATT39 items · 

QO l A Different person 53* 26 -07 -05 -23 07 53* 21 , 23 01 42* 13 
Q02 No difference to life 44* 00 34 * -19 06 -08 -20 18 -38* 20 -43 * -02 
Q20 A life sentence 53* 32* -04 26 18 -06 59* 28 18 -05 06 -01 
Q04 Worst thing 55* 06 -06 29 -24 13 51 * 19 01 -36* -05 -06 
Q08 Difficult to adjust 39 22 12 32 -09 -13 42* 09 24 -26 -04 -08 
Ql5 Sacrifice 57* 30* -04 27 -06 -08 58* 15 -02 -09 05 15 
Q28 Judge sickness 08 49* 13 00 -14 08 65* 15 11 22 05 -09 
Q26 Changes personality 41* 45* 04 -05 00 -13 59* 12 23 -08 25 02 
Q09 Embarrassed 31* 21 -04 57* -11 11 57* 01 -38* -47* -11 -04 
Ql4 Little hope 62* 12 -17 20 24 11 64 * -09 03 00 18 00 
Q39 Unfair 3,1 * 43 * 07 02 -08 08 55* 24 -15 -13 -21 12 
Q3 l Not a problem 37*-06 40* -01 31 * -07 31* -49* 35 * -14 00 20 
Q38 Adjusted well 29 13 34* 06 29 31 * 49* -48* 21 06 -18 -01 
Q36 Control knowledge 13 06 -19 -17 14 43* -32* 36* 29 11 02 06 
Q 11 Talking is better -01 02 15 07 71 * -06 16 -38* 05 28 -26 13 
Q34 Good doctor relation 05 12 23 05 38* 25 26 -35* 02 37* -25 -08 
Q32 Diabetes as excuse 03 36* 07 00 -17 43* 34* 17 09 37* 30* -09 
Q13 Control knowledge -01 -08 02 -07 45* 37* 11 -55* -11 15 07 17 
Q 10 Diet healthy 03 08 -09 -09 53* 13 05 -27 -16 34* 20 26 
Q 19 Hide diabetes 09 23 -09 59* 11 -03 41 * -14 -34 * -53 * 18 -03 
Q03 Dislike "diabetic" 09 01 01 77* -02 01 49* 16 -15 -21 -05 -22 
Q37 No-one to talk to. 06 39* -16 30* -05 24 59* 04 -16 20 -24 10 
Q 12 Cannot control 30* 27 -16 14 15 31* 54* 12 -27 29 -21 -06 
Q25 Doctor sympathy 05 53* -14 21 08 -18 47* 32* 29 26 -17 -11 
Q29 Doctor understand -01 62* 10 12 16 -20 35* 24 .36* 24 -15 -09 
Ql6 Responsibility -14 -01 01 11 11 51* -14 20 49* -11 -22 40* 
Q24 Weight control -04 13 · 53* 05 - 06 -02 -23 26 -12 -01 20 -31 * 
Q 17 Injection bother 08 -05 54* 36 * -0 l 09 -37* 42 * -05 -15 03 07 
Q07 Diabetes cure -08 04 -16 01 -50* -03 05 -32* 00 -13 36* 13 
Q06 Diabetes knowledge 16 -05 -43 * 20 -13 16 07 31* -31 * -10 -05 60 
Q05 Minimal help 09 16 47* -08 07 18 26 -31 * -22 -12 28 -47* 
Q35 Nothing you can do 21 35* -38* 18 11 25 45* 14 -47* 26 -07 14 
Q2 l Hypos not frightening 28 01 36* 00 -02 14 -11 16 -34 * 15 32* 07 
Q 18 Food important -2,0 -18 03 07 23 36* -10 29 26 05 26 -10 
Q22 Not understood 00 22 -03 -01 08 -05 09 -10 58* -22 -38* 18 
Q23 Social life unaffected 48* 05 20 21 21 -10 49* -28 -01 04 33 * -02 
Q27 Self-reliant 03 05 -50* 08 -11 17 19 15 -29 01 05 10 
Q30 Forget diabetes 55* -26 12 -03 21 -08 03 15 -13 39* -12 49* 
Q33 Eating independence 07 48* 25 16 14 -04 28' 12 10 31* 09 32* 

· NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with an asterix. 
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for this 19-item subscale were 0.84 and 0.82 for the 1OD-Wn and 1OO-S groups 
and 0.84 and 0.83 for the NIDD-Wn and NIDD-S groups. 

Table 4 

S-INDEX VALUES FOR A COMPARISON OF 6 FACTOR SOLUTIONS FOR 
2 INSULIN DEPENDENT AND 2 NON-INSULIN DEPENDENT DIABETES 

PATIENT GROUPS 

IDD Sydney NIDO Sydney 

Fl F2 F3 F4 F5 F6 Fl F2 F3 F4 F5 F6 

Fl -20 -18 03 07 23 36 Fl -24 23 -16 00 -47 1 1 
F2 00 22 -03 -01 08 -05 F2 04 13 -25 11 -28 45 

IDD F3 48 05 20 21 21 -10 NIDO F3 44 39 03 03 02 15 
Wgtn F4 03 05 -50 08 -11 17 Wgtn F4 07 -02 58 -04 21 -06 

F5 55 -26 12 -03 21 -08 F5 02 -35 21 10 -09 44 
F6 07 48 25 16 14 -04 F6 -01 30 12 29 18 54 

NOTE: Decimal points have been removed. Results presented for a factor loading 
cut-off of 0.30. Main diagonal values are highlighted in bold. 

Normative data, using the unweighted sum of raw scores, were calculated for 
the study groups. Mean scores (and s.d. 's.) for the 4 samples for the 19 item 
subscale were: IDD-Wn=62.2 (10.3), IDD-S=65.5 (10.7), NIDD-Wn=61.2 (10.5) 
and NIDD-S=65.3 (10.3). 

DISCUSSION 

The ATT39 was originally developed from a broad base of clinical informa
tion, including the available diabetes literature, patient interviews and clinical 
opinion and is therefore likely to provide a clinically-useful coverage of the 
potential domain of psychological adjustment to diabetes. In this study we exam
ined the internal structure of the ATT39, using rigorous psychometric criteria, to 
clarify the replicable factor structure of the measure and conducted separate 
analyses for IDD and NIDO to recognise the clinical distinction between these 
two forms of diabetes. As part of the methodological clarification, we ensured 
that the identified factors were reliable and psychologically meaningful by the use 
of replication samples for both IDD and NIDO. To this end we used 4 large 
(mean n=205) outpatient samples from diabetes centres at Metropolitan teaching 
hospitals in Wellington (NZ) and Sydney (Australia). We also employed a proven 
factor matching procedure to help identify the most replicable factor solution for 
these groups and provide a rigorous examination of the factor structure of the 
ATT39. 

This combination of using relatively large replication samples and a factor 
matching tool to guide the factor analytic decision making process was intended 
to improve on traditional factor analytic approaches in test evaluation that have 
'typically involved single ( often small) samples in the analyses and based the 
accepted factor solution on an eigenvalue-related criteria such as the Scree Test or 
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Table 5 

UNROTATED FIRST FACTOR LOADINGS FOR 
4 DIABETES PATIENT GROUPS SHOWING ITEMS LOADING 

SIGNIFICANTLY ON THE _SINGLE FACTOR 

IDDM IDDM NIDDM . NIDDM 
Sydney Wellington Sydney Wellington 

ATT39 items 

Q0 I A Different person 60* 43* 46* 53* 
Q02 No differen_ce to life 46* _34* 26 -20 
Q20 A life sentence 62* 65* 67* 59* 
Q04 Worst thing 63* 47* 52* 51 * 
Q08 Difficult to adju_st 36* 33* 52* 42* 
Q 15 Sacrifice 6s* 56* 65* 5s* 
Q28 Judge sickness 37* 51 • 32• 6s* 
Q26 Changes personality 55* 56* so· 59* 
Q09 Embarrassed 5s* 57* 56* 57* 
Ql4 Little hope 57* 72* 6 I• 64* 
Q39 Unfair 63* 45* 46* 5s* 
Q3 l Not a problem 44* 51 * 30* 31 * 
Q38 Adjusted well 43* 63* 40* 49* 
Q36 Control knowledge 13 -11 09 -32* 
Q 11 Talking is better 03 16 14 16 
Q34 Good doctor relation 28 35* 22 26 
Q32 Diabetes as excuse 35* 19 24 34* 
Q 13 Control knowledge 20 25 02 11 
QI 0 Diet healthy -02 21 10 05 
Q 19 Hide diabetes 30* 37* 44* 41 * 
Q03 Dislike "diabetic" 35* 35* 40* 4g* 
Q37 No-one to talk to 44* 57* 3g* 59* 
Q 12 Cannot control 34* 62* 45* 54* 
Q25 J?octor sympathy 49* 32* 38* 47* 
Q29 Doctor understanding 26 40* 39* 35* 
Q 16 Accept responsibility 13 _33* 00 -14 
Q24 Weight control 16 -26 12 -23 
Ql 7 Injection bother 41 • _54* 24• _37* 

Q07 Diabetes cure -10 12 -11 05 
Q06 Diabetes knowledge 03 -21 12 07 
Q05 Minimal help 3 I• 42• 19 26 
Q35 Nothing you can do 39* 48* 40• 45* 
Q2 l Hypos not frightening 07 -38* 25 - 11 
Q 18 Food important -11 -14 -14 -10 
Q22 Not understood 01 03 08 09 
Q23 Social life unaffected 54* 54* 49* 49* 
Q27 Self-reliant 14 28 02 19 
Q30 Forget diabetes 35* -04 27 03 
Q33 Eating independence 39* 3g* 42* 28 

NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with 
an asterix. Items loading at or above 0.30 for all groups are in bold. These form the 
new Diabetes Integration subscale or ATTI 9. 
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the "eigenvalues greater than one" rule. Approaches based on these criteria are 
common default options in statistical packages, yet tend to produce over-factoring 
(or fragmenting) of a given measure and a larger number of (unreliable) sub
scales. 

To define our IDD and NIDO patient samples we used the pragmatic classifi
cation criteria of Welborn et al. ( 1983), which are based on age at diagnosis and 
type and timing of treatment. The available data on the discriminant validity of 
this criterion showed high sensitivity, specificity and positive and negative predi
cative value~ of this diagnostic criteria when measured against a serum C-peptide 
assay from a similar population to those used in this study. However, clearly, 
there is an ongoing debate as to the nature of classification in diabetes that re
mains to be resolved (Abourizk & Dunn, 1990; Sims & Calles-Escandon, 1990; 
Tattersall & Mansell, 1991 ). This necessarily requires that some caution be shown 
in the interpretation of findings for any putative diabetes subgroups. 

The factor analytic results here identified 23 ATT39 items in a single factor 
that were common to the IDD samples and 20 items in a single factor that were 
common to the NIDD, with a core of 19 items that w~re common to both IDD and 
NIDD based largely on the original "Diabetes stress" and "Guilt" subscales. 
These findings differed from those reported by several authors for ATT39 sub
scales which suggested 6 factors (Dunn et al., 1986; Bott et al., 1986; Gosselin & 
Bergeron, 1991 ). However, it is notable that the earlier analyses were based in 
some cases on single mixed samples of IDD and NIDO patients and involved the 
use of eigenvalue criteria to guide the analyses that may have resulted in an over
factoring of the ATT39. We would argue here that our refinements in factor 
analytic procedure have allowed a clarification of the replicable factor structure of 
the ATT39 and would explain the discrepancy in findings. Indeed, an earlier 
study involving mixed insulin-using ·patient groups and employing replication 
samples and factor matching (Welch et al., 1993) produced a 20-item single factor 
for the ATT39 with good internal reliability (0.82 and 0.83) which h_ad 17 items 
in common with the group of 19 items that have been identified here as the core 
of the ATT39 for both IDD and NIDO. 

Internal reliability coefficients-for the 19-item subscale were in the range of 
0.82 to 0.84, showing it to have acceptable internal reliability (ie., at least 0.80 as 
suggested by Nunnally and Durham, 1975). This core subscale has been named 
the ATTI 9 or "Diabetes Integration Scale" on the basis of its item content. Pa.: 
tients low on this subscale would be resentful, embarrassed, anxious, helpless, 
isolated and poorly adjusted to their diabetes, while those scoring high would be 
accepting of their diabetes, comfortable with public awareness of their diabetes, 
be calm, have a sense of self-control and feel well adjusted to their diabetes. 

In scoring the ATTl 9, we recommend that unit weights be used rather than 
factor scores as was suggested in the original ATT39 paper (Dunn et al., 1986). 
There is evidence that these two methods of calculation are comparable (Cohen, 
1990) although unit weights have the practical advantage of being simpler to 
calculate. Also, although we have drawn attention here to a 19-item measure that 
is common to both IDD and' NIDD, a group of 4 items were found in our analyses 
that were unique to IDD and a single replicated item was found that was unique to 
NIDD. These may be the focus of future research to determine their clinical 
usefulness, perhaps in conduction with further item writing and test development. 
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Anderson ( 1986), in his paper discussing the importance for diabetes profes
sionals to understand the personal meaning of diabetes for each patient, drew 
attention to the fact that patients "must learn to incorporate the disorder into the 
self-concept" and that "how well the diabetes and serf-concept are integrated 
influences how much the disorder will become a psychological problem and what 
a person's behavioural response will be". This concept of integration referred to 
by Anderson may encompass a similar domain to that tapped by the new subscale 
described here. Future research will likely -focus on its clinical usefulness to 
detect change in psychological functioning in diabetes and to predict diabetes 
self-care behaviours and metabolic control. 

AUTHORS' NOTES 

Address reprint requests to Prof. Stewart Dunn, Medical Psychology Unit, De
partment of Medicine, University of Sydney, N.S.W. 2006, Australia. 
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APPENDIX 

ATT39 Items comprising the Diabetes Integration scale {ATTl 9) 

01. If I did not have diabetes I think I would be a different person• 
03. I dislike being referred to as a "diabetic"• 
04. Diabetes is the worst thing that has happened to me• 
08. Most people would find it difficult to adjust to diabetes• 
09. I feel embarrassed about having diabetes• 
12. There is not much I seem to be able to do to control my diabetes• 
14. There is little hope of living a normal life with diabetes• 
15. The proper control of diabetes means a lot of sacrifice and inconvenience• 
19. I try not to let people know about my diabetes• 
20. Being told that you have diabetes is like being sentenced to a lifetime of illness• 
23. My diabetic diet does not really spoil my social life 
25. In general, doctors need to be more sympathetic in their treatment of people with 

diabetes• 
26. Having diabetes over a long period of time changes the personality• 
28. I often find it difficult to decide whether I feel sick or wen• 
31. · Diabetes is not really a problem because it can be controlled 
35. There is really nothing that you can do if you have diabetes• 
37. There is really no-one that I feel I can talk to openly about my diabetes• 
38. I feel I have adjusted well to diabetes 
39. I often think it is unfair that I should have diabetes when other people are so 

healthy• 

Note: Items that are reverse scored are flagged with an asterix. 
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ABSTRACT 

Computer-administered versions of the revised Beck Depression Inventory 
(BDI), Hopelessness Scale (BHS), Anxiety Inventory (BAI), and Scale for Sui
cide Ideation (BSI) were completed by 200 inpatients diagnosed with mixed 
psychiatric disorders. The BSI was then used to classify the patients into 75 
(37.5%) suicide ideators and 125 (62.5%) nonideatots. Ward's minimum-variance 
technique was next employed to identify prototypal profiles for both the ideators 
and nonideators, and these prototypes were subsequently entered into k-means 
nonhierarchical cluster analyses. The cluster analyses were independently per
formed with the nonideators' BDI, BHS, and BAI scores and with the idea tors' 
BDI, BHS, BAI, and BSI scores. Three types of ideators and nonideators were 
identified representing anxious depressed, hopeless depressed, and below average 
symptomatology. The implications of these classification systems for the Beck 
instruments are discussed. 

INTRODUCTION 

Although the revised Beck Depression inventory (BDI; Beck, Rush, Shaw, & 
Emery, 1979; Beck & Steer, 1987) is one of the most frequently used psychologi
cal tests to measure the severity of self-reported depression in adolescents and 
adults (Piotrowski, Sherry, & Keller, 1985) and the Beck Hopelessness Scale 
(BHS; Beck, Weissman, Lester, & Trexler, 1974; Beck & Steer, 1988) is often 
employed to evaluate the severity of negative expectancies about the future 
(hopelessness), two of the other self-report instruments developed by Beck and 
his associates have only recently become available for general clinical use. The 
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Beck Anxiety Inventory (BAt Beck, Epstein, Brown, & Steer, 1988; Beck & 
Steer, 1990), which measures the severity of anxiety, was published in 1990, and 
the Beck Scale for Suicide Ideation (BSI; Beck, Steer, & Ranieri, 1988; Beck & 
Steer, 1991 ), which assesses the intensity of and definitiveness of suicidal ideas, 
was released in 1991. However, these two latter instruments have been used in 
clinical practice for sometime. The BAI was developed over the course of two 
decades, whereas the BSI represents a direct translation of a clinical rating scale, 
called the Scale for Suicide Ideation (Beck, Kovacs, & Weissman, 1979) which 
has also been used for over two decades, into a self-report format. 

Clinicians can now administer all four of the Beck instruments (BDI, BHS, 
BAI, & BSI) to their patients as a test battery and might be interested in knowing 
whether total scores for these instruments can be used to represent distinct clinical 
profiles. For example, the relative balance in the levels of depression, anxiety, 
hopelessness, and suicidal ideation measured by these scales might be useful in 
making differential diagnoses. There is an extensive literature indicating that 
although the Beck instruments were not designed to discriminate specific psychia
tric disorders, they do differentiate broad diagnostic groups of psychiatric pa
tients, such those diagnosed with mood and anxiety disorders (Beck & Steer, 
1987, 1988, 1990, 1991 ). However, there is no research indicating that profiles of 
total scores based on the Beck instruments represent distinct types of psychiatric 
patients. 

The purpose of the present study is to determine whether the BDI, BHS, BAI, 
and BSI total scores of inpatients diagnosed with mixed psychiatric disorders 
reflect distinct clinical profiles. We also investigated whether any of the resultant 
types were differentiated with respect to selected background characteristics and 
clinical diagnosis. 

METHOD 

PATIENTS 

The sample was composed of 200 patients admitted to the inpatient unit of a 
general hospital located in Cherry Hill, NJ. Cherry Hill is a suburban middle- to 
upper-middle class community near Philadelphia, PA. The service was run by the 
Department of Psychiatry, University of Medicine and Dentistry- School of 
Osteopathic Medicine. The psychiatric unit was a voluntary short-term facility 
from which the majority of patients were discharged within two weeks of admis
sion. 

All of the patients were diagnosed by experienced psychiatrists according to 
DSM-III-R (American Psychiatric Association, 1987) criteria. The psychiatrists 
taught psychiatric residents and medical students DSM-III-R criteria and had 
daily responsibilities for reviewing these students' diagnoses. However, none of 
the psychiatrists participated in an interjudge agreement study with respect to the 
present diagnoses. 

There were 100 (50.0%) women and 100 (50.0%) men. There were 172 
(86.0%) Whites and 28 (14.0%) Blacks. The mean age was 38.17 (SD= 13.80) 
years old. 

With respect to DSM-111-R disorders, there were 98 (49.0%) patients who 
were diagnosed with mood disorders, and 102 (51.0%) who were diagnosed with. 
nonmood disorders. In the mood disorder group, there were 66 (33.0%) single-
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and recurrent-episode major depressive, 16 (8.0%) bipolar, and 10 (5.0%) depres
sive not-otherwise-specified disorders. In the nonmood group, the modal diagno
sis was for 34 (I 7.0%) adjustment disorders with depression. The remaining 
nonmood disorder groups were, each, represented by fewer than 30 patients. For 
example, there were 13 (6.5%) psychotic not-otherwise-specified, 12 (6.0%) 
schizophrenias, and 15 (7.5%) alcohol or drug abuse disorders. Only 5 (2.5%) 
inpatients were diagnosed with anxiety disorders. 

INSTRUMENTS 

Beck Depression Inventory. The revised BDI (Beck, Rush, Shaw, & Emery, 
1979; Beck & Steer, 1987) is a 21-item self- report instrument used to assess the 
severity of depression in adults and adolescents. Each of the 21 symptoms is 
represented by four statements reflecting increasing levels of depression, and each 
item is rated on a 4-point scale ranging from Oto 3. The BDI is scored by sum
ming the 21 ratings, and total scores can range from 0 to 63. 

A number of studies have described the psychometric properties of the BDI 
with respect to diverse samples of psychiatric populations. The mean coefficient 
alpha for psychiatric patients is in the high 0.80s (Beck & Steer, 1987). The 
BDI's one-week test-retest reliability is also within the 0.80s for both psychiatric 
and nonpsychiatric populations. A comprehensive review of BDI studies is re
ported by Beck, Steer, and Garbin ( 1988) . 

. Beck Hopelessness Scale. The BHS (Beck, Weissman, Lester, & Trexler, 
1974; Beck & Steer, 1988) consists of 20 true-false statements that assess the 
extent of negative expectancies about the future and is scored by summing the 
keyed responses of hopelessness for each of the 20 items. The possible range of 
scores is from Oto 20. The Kuder- Richardson-20s for the BHS across diverse 
clinical and nonclinical populations are typically in the 0.80s, and its correlations 
with clinical ratings of hopelessness are in the 0. 70s (Beck & Steer, 1988). 

_ Beck Anxiety Inventory. The BAI (Beck & Steer, 1990) is a 21-item self-report 
instrument in which patients are asked to rate the severity of each symptom using 
a 4-point scale ranging from (0) "Not at all" tp (3) "Severely -- I could barely 
stand it." The inventory is scored by summing the severity ratings across all 21 
symptoms. The total scores can range from Oto 63. With respect to the BAI's 
reliability, .Beck, Epstein, et al. ( 1988) reported a one-week test-retest reliability 
of 0.75, and the coefficient alphas are in the low 0.90s. 

Beck Scale for Suicide Ideation. The 19-item BSI (Beck, Steer, & Ranieri, 
1988) is a self-report instrument that is used to evaluate the intensity of a patient's 
specific attitudes, behaviors, and plans about committing suicide. Each item is 
rated with a three-point scale ranging from 0 to 2. The ratings are then summed to 
yield a total score which may range from Oto 38. Beck, Steer, and Ranieri ( 1988) 
reported that the BSI's coefficients alpha were 0.90 and 0.87, respectively, for 
psychiatric inpatients &nd outpatients, and its one-week test-retest reliability was 
0.54 for 60 inpatients (Beck & Steer, 1991 ). 

The first five BSI items may be used to identify suicide ideators; support for 
this screening procedure is described by Beck and Steer (1991 ). If a patient re
_ceives a O rating indicating no active suicidal intention ( desiring to kill himself or 
herself) for item #4 or receives a 0 rating indicating no avoidance of death if 
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presented with a life-threatening situation in item #5, then the rater is instructed to 
skip the remaining 14 BSI items which address specific information about the 
patient ' s plans and attitudes. Otherwise, the remaining 14 BSI items are rated. 
Therefore, suicide ideators represent patients who are rated as having either active 
and/or passive thoughts about killing themselves. In the present study, the afore
mentioned system was employed for identifying current suicide ideators. A pa
tient who received a positive rating for either BSI item #4 or #5 was classified as 
an ideator (0 = nonideator, 1 = ideator). 

PROCEDURE 

The inpatients were administered computerized versions of the BDI, BHS, 
BAI, and BSI following the procedures employed by Beck, Steer, and Ranieri 
( 1988). As soon as a patient was considered by his or her psychiatrist to be cap
able of psychological testing, the patient was asked to complete the Beck instru
ments. All of the inpatients were receiving psychotropic medications at the time 
of testing. Although psychotropic drugs might be expected to have reduced the 
levels of symptom severity that were measured by the Beck scales, there were 
insufficient numbers of patients being prescribed the various combinations of 
medications to permi't us to test for the effects of these combinations. Further
more, the classification of the drugs into broad categories, such as minor and 
major tranquilizers, was nested within diagnosis, e.g., the patients who were 
prescribed minor tranquilizers were diagnosed with mood disorders and those 
who were prescribed major tranquilizers were diagnosed with psychotic disorders. 
No attempt was thus made to control for the effects of psychotropic medication. 

The Beck instrument items were sequentially presented one at time to the 
patient on the screen of a monochrome monitor (green lettering on black back
ground) along with the appropriate rating scale for each instrument. The patient 
was then asked _to rate the symptom by pressing the appropriate key on the per
sonal computer's keyboard that reflected his or her choice. The patient was 
m,onitored by a medical student or resident who assured that the patient under
stood how to enter his or her responses. 

RESULTS 

The mean BDI, BHS, and BAI total scores for the total sample of 200 inpa
tients were , respectively, 22.01 (SD= 13.34), 8.15 (SD= 5.99) , and 18.12 
(SD = 12.34 ). These mean Beck instrument scores indicate that the total sample 
was moderately to severely depressed , moderately hopeless , and moderately 
a~xious according to ~~e cut-off score ranges described by Beck and Steer (1987, 
1988, 1990). Because the BSI total scores were here only calculated for the 75 
patients who were thinking about suicide, the mean BSI score for the suicide 
ideators was 16.32 (SD = 7 .59). Although Beck and Steer ( 1991) assert that cut
off score ranges for the BSI are inappropriate because any mention of suicidal 
ideation should be taken seriously by clinicians, this mean value was higher than 
any of the mean BSI scores given in the BSI Manual (Beck & Steer, 1991 ). 

The internal consistency estimates for the Beck instruments were all in the 
0.90s, and we concluded that profile patterns of any resultanttypologies would be 
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moderately stable. The coefficients alpha for the BDI and BAI for the 200 outpa
tients were both 0.92, and the Kuder- Richardson-20 coefficient for the BHS was 
also 0.92. For the 75 suicide ideators, the coefficient alpha for the BSI was 0.90. 

NONIDEATORS AND IDEATORS 

The first stage in identifying the types of inpatients according to the Beck 
instruments involved dividing the total sample into suicide ideators and nonidea
tors with th~ BSI. The simultaneous use of all four Beck scores for identifying 
types of psychopathology in a combined sample would have been inappropriate 
because the BSI had been employed a priori to screen for suicide ideators. The 
BSI total scores of the nonideators could have only ranged from Oto 6, whereas 
the BSI total scores of the idea tors could have ranged from 1 to 38. The restriction 
in the range of the nonideators' BSI total scores would have produced spurious 
results. Furthermore, in using the battery of Beck instruments, we assumed that 
most clinicians would first want to know if their patients were ideators and then 
would wish to weigh the levels of depression, anxiety, and hopelessness against 
the severity of suicidal ideation. 

There were 75 (37.5%) ideators and 125 (62.5%) nonideators. As Table 1 
indicates, the suicide ideators differed from the nonideators with respect to the 
BDI, the BHS, and the BAI total scores, but did not differ with respect to gender, 
ethnicity, age, or diagnosis (mood= 1, other= 0). The ideators' self-reported 
levels of depression, hopelessness, and anxiety in Table 1 were higher than those 
of the nonideators, Wilks' lambda= 0.65, MAN OVA .E (3, 196) = 34.13, 
p < .001. However, the mean BDI, BHS, and BAI scores of the nonideators 
shown in Table 1 indicate that they were moderately depressed, hopeless, and 
anxious according to the cut-off score ranges given by Beck and Steer ( 1987, 
1988, 1990). 

CLUSTER ANALYSES 

Because the Beck instruments not only refl~cted different total score ranges, 
but also indicated that the ideators' overall levels of self-reported psychopatholo
gy were higher than those of the nonideators, the total scores for the Beck instru
ments were independently standardized within the ideators and nonideators to 
have means of O and standard deviations of 1. A three stage approach was then 
employed to discover whether distinct types of ideators and nonideators could be 
identified according to these standard scores. The following approach is similar to 
the cluster analytic sequence previously employed by Overall and Rhoades ( 1982) 
with the Hamilton Psychiatric Rating Scale for Depression (Hamilton, 1960) and 
Kinder, Curtiss, and Kalichman ( 1991) with the MMPI. 

First, to estimate the number of replicable mean standard-score profiles in the 
ideators and nonideators, both groups were, each, randomly divided into two 
approximately equal subsamples. Using the SAS CLUSTER procedure (SAS 
Institute, 1988), Ward's agglomerative-hierarchical cluster analysis was indepen
dently performed for each subsample; this minimum-variance technique identified 
the number of clusters by finding those that had the smallest ratio of within-group 
to between-group variance. The squared Euclidean distances (.d2) between the 
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TABLE 1 
GENDER, ETHNICITY, AGE, DIAGNOSIS, AND BECK 
INSTRUMENT SCORES O.F SUICIDE IDEATORS AND 

NONIDEATORS 

Ideators Nonideators 
Variable (N = 75) (N = 125) xi (1, N = 200) 

!! % n % 

Gender 
Women 35 (46.7) 65 (52.0) 0.34 
Men 40 (53.3) 60 (48.0) 

Ethnicity 
White 62 (82.7) 110 (88.0) 0.71 
Black . 13 (17.3) 15 (12.0) 

Diagnosis 
Mood 41 (54.7) 57 (45.6) 1.20 
Other 34 ( 45.3) 68 (54.4) 

Ideators N onideators 
Variable (N = 75) (N = 125) ! (198) 

M SD M SD 

Age (yrs.) 36.83 12-.49 38.98 14.52 1.07 
BDI 30.35 12.28 17.01 11.34 . 7.81 * 
BHS 12.52 5.51 5.53 4.58 9.67* 
BAI 24.43 12.10 14.34 10.89 6.08* 

Note.- Bonferroni adjusted level of significance (alpha/ 7): *12 < .001 
BDI = Beck Depression Inventory, BHS = Beck Hopelessness Scale, 
and BAI = Beck Anxiety Inventory 

clusters were summed across the four Beck scores for the ideators and across tt 
three scores for the nonideators. Because patients (outliers) with extreme Bee 
scores might have distorted the identification of reliable clusters, 10% of tl 
outliers in the subsamples were temporarily excluded at this stage in each of the: 
cluster analyses to make the solutions more stable. Sarle's (1983) cubic clusteri1 
criterion was employed to determine the number of salient inpatient types existi1 
in each subsample. The two hierarchical cluster analyses for the ideator subsar 
ples produced the highest cubic-clustering criteria at three clusters. However, o 
of the nonideator subsamples had its highest cubic clustering criterion at thr 
clusters, and the other subsample had its highest cubic clustering criteria at fo 
clusters. 
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After determining that there were three salient ideator and either three or four 
salient nonideator types, the second stage of the present cluster-analytic approach 
involved running Ward's minimum-variance technique again with the total 
samples of 75 ideators and 125 nonideators; 10% of the patients with extreme 
Beck scores in each group were again temporarily excluded in deriving these final · 
seed or prototypal profiles. Three prototypal profiles of mean BDI, BHS, and BAI 
scores were extracted for the nonideators, and both three and four prototypal 
profiles of mean BDI, BHS, BAI, and BSI scores were calculated for the ideators. 

Milligan ( 1980) and Borgen and Barnett (1987) suggest that if an agglomera
tive hierarchical method, such as Ward's minimum-variance technique, is first 
used to identify prototypal or seed profiles that are subsequently employed as 
initial targets for clustering in an iterative nonhierarchical k-means cluster analy
sis, the identification of reliable clusters is more likely to be robust. Furthermore, 
the use of a hierarchical approach here followed by a nonhierarchical one limits 
the imposing a hierarchical structure upon patients for whom there is no prior 
evidence that a hierarchical structure is warranted (Borgen & Barnett, 1987). The 
present approach also tends to discourage identifying types that are spuriously 
composed of equal numbers of patients. The base rates for different psychiatric 
disorders are extremely discrepant (American Psychiatric Association, 1987), and 
we considered it highly unlikely that our psychiatric outpatients would be equally 
represented with respect to the Beck instrument types. 

During the third stage of analysis, two k-means iterative-partitioning cluster 
analyses were, separately, conducted with SAS' FASTCLUS procedure (SAS 
Institute, 1983) to assign all of the 125 nonideators and all of the 75 ideators to 
mean standard-score profiles based upon the initial target profiles that had been 
identified by Ward's minimum-variance technique. The outliers who had tempo
rarily been excluded during the estimation of the seed clusters were returned to 
their respective ideator and nonideator samples. In the k-means method, centroids 
for the set of target profiles were first calculated; e_ach patient was then assigned 
to the nearest centroid based on the Euclidean distance (d) between the centroids 
represented by either the sum of the patient's four Beck scores for the ideators or 
the sum of the three scores for the nonideators; the centroids were next recalculat
ed; and each patient was reassigned to a new profile if its present centroid was no 
longer the nearest one. This iterative process continued until no more reassign
ments were possible. (See Aldenderfer and Blashfield (1984) or Borgen and 
Barnett (I 987) for more detailed information.) The k-means cluster analyses 
supported the existence of three nonideator and ideator types. Visual inspection of 
the nonideators' assignments to the three and four cluster solutions indicated that 
there was more separation among the profile centroids for the three cluster solu
tion than there was for the four cluster solution. 

Table 2 presents the means, standard deviations, and standardized cluster 
means for the three types of nonideators and idea tors, and Figure 1 shows the 
mean standardized cluster scores of the nonideator and ideator types as bar 
graphs. 

As Table 2 and Figure, 1 indicate, 55 ( 44.0%) of the 125 nonideators were 
assigned to a type whose mean BDI, BHS, and BAI scores were below the respec
tive mean scores of these instruments for the total sample of nonideators. There

· fore, this cluster was called the below average type. The 45 (35.0%) inpatients in 
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TABLE2 
MEANS, STANDARD DEVIATIONS, AND STANDARD-

IZED CLUSTER MEANS FOR THE BECK INSTRUMENTS 
BY SUICIDE NONIDEATOR AND IDEATOR TYPES 

Standardized 
Type Instrument !! M SD Cluster M 

Nonideator {N = 125) 
Below average · BDI 55 10.71 9.04 -0.81 

BHS 3.71 3.84 -0.65 
BAI 9.11 7.17 -0.65 

Anxious BDI 45 19.27 7.69 0.23 
depressed BHS 5.47 3.31 0.02 

BAI 15.78 9.80 0.12 
Hopeless BDI 25 26.80 13.08 1.38 
depressed BHS 9.64 5.49 1.40 

BAI 23.28 13.07 1.22 

Ideator (N = 75) 
Below average BDI 30 23.27 10.76 -0.79 

BHS 9.93 5.82 -0.67 
BAI 15.30 8.82 -0.92 
BSI 13.23 6.71 -0.55 

Anxious BDI 27 32.37 10.43 0.31 
depressed BHS 13.56 4.44 0.33 

BAI 33.44 10.54 0.87 
BSI 14.44 5.02 -0.23 

Hopeless BDI 18 39.11 10.80 0.86 
depressed BHS 15.28 4.75 0.62 

BAI 26.11 7.46 0.22 
BSI 24.28 6.80 1.25 

Note.- BDI = Beck Depression Inventory, BHS = Beck Hopelessness Scale, 
BAI = Beck Anxiety Inventory, and BSI = Beck Scale for Suicide Ideation 

the second most frequent type of nonideator had an elevated BDI score and slight
ly elevated mean BHS and BAI scores. This cluster represented an anxious de
pressed type of nonideator. Finally, the 25 (20.0%) nonideators in the· third cluster 
had high mean BDI, BHS, and BAI scores. Because the mean BHS score was 
slightly higher than the mean 801 score, this cluster was interpreted as a hopeless 
depressed type. 
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With respect to the ideators (Table 2 & Figure l ), there were 30 ( 40.0%) inpa
tients whose mean BDI, BHS, BAI, and BSI scores were all below those for the . 

· entire group of ideators. This profile was, therefore, considered to reflect a below 
average type of ideator. There were 27 (36.0%) ideators in the second type, and 
the mean BDI, BHS, and BAI scores were all above average, but the BSI was 
slightly below average. Although the mean BDI and BHS scores were elevated, 
the highest mean score was for the BAI. Consequently, this cluster represented an 
anxious depressed type of ideator. All four. of the mean Beck scores for the 18 
(24.0%) ideators in the third cluster were above average, but the most prominent
ly elevated score was for the BSI. Although this profile indicated extremely 
severe suicidal ideation, the high levels of depression and hopelessness were 
dinically considered to be most important. This cluster, therefore, represented a 
hopeless depressed type of ideator who described severe suicidal ideation. 

Having identified three types of ideators and nonideators with the Beck in
struments, we wanted to ascertain whether or not these types were differentiated 
with respect to gender, ethnicity, age, and diagnosis. As Table 3 shows, neither 
the nonideator nor ideator types were differentiated with respect to ethnicity or 
diagnosis of a mood or nonmood disorder. Although gender did not discriminate 
the types of nonideators, it did differentiate the types of ideators. The below 
average type in Table 3 was more like to be male than female, and the anxious 
depressed type was more likely to be female than male (Q < .05). 

Oneway ANOVAs were independently performed for the ideators and noni
deators to determine whether the types differed with respect to age. There were 
no significant mean differences among the types of ideators, .E (2, 72) = 0.99, ns., 
and nonideators, .E (2, 122) = 1.72, ns., with respect to age. 

DISCUSSION 

The present study indicated that different types of psychiatric inpatients can be 
identified by profiles of BDI, BHS, BAI, and BSI scores. The overall severity of 
t~e Beck instruments was higher in the ideators than it was in the nonideators. 
However, a series of cluster analytic techniques indicated that three similar pat
terns of Beck instrument scores existed in both nonideators and ideators, despite 
the mean differences in overall levels of severity. 

The most prevalent types of nonideators and ideators had mean BDI, BHS, 
and BAI scores which were below the overall means of both groups. This below 
average type indicates that the shapes of the Beck profiles were not affected by 
the overall level of symptom severity involved in dividing inpatients into nonidea
tors and ideators, even though ideators described more severe psychopathology 
than the nonideators did. However, this profile stresses that even in inpatients 
who admit to suicidal ideation, there are those who do not report depressive, 
hopeless, and anxious symptoms. It may be that this type of ideator should be of 
special concern to clinicians because these patients may conceal their thoughts 
and plans from others. Because the below average type of ideator does not de
scribe much symptom distress, he or she may not be as noticeable as someone 
who is complaining a lot. In any event, a detailed inquiry into the nature of these 
ideators' cognitions should be undertaken to discover why they are willing to 
admit to suicidal ideation and deny other symptomatology, especially depression.-
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TABLE 3 
TYPES OF NONIDEATORS AND IDEATORS BY 

GENDER, ETHNICITY, AND DIAGNOSIS 

Gender 
Type Women Men 

n (%) n (%) 

Nonideator 
Below average 28 (50.9) 27 (49.1) 
Anxious depressed 23 (51.1) 22 (48.9) 
Hopeless depressed 14 (56.0) 11 (44.0) 
X2 (2, N = 125) = 0.20 

Ideator 
Below average 8 (26.7) 22 (73.3) 
Anxious depressed 18 (66.7) 9 (33.3) 
Hopeless depressed 9 (50.0) 9 (50.0) 
X2 (2, N = 75) = 9.24* 

Ethnicity 
Type White Black 

n (%) n (%) 

Nonideator 
Below average 49 (89.1) 6 (10.9) 
Anxious depressed 39 (86.7) 6 (13.3) 
Hopeless depressed 22 (88.0) 3 (12.0) 
X2 (2, N = 125) = 0.14 

Ideator 
Below average 25 (83.3) 5 (16.7) 
Anxious depressed 20 (74.1) 7 (25.9) 
Hopeless depressed 17 (94.4) 1 (5.6) 
X2 (2, N = 75) = 3.14 

Diagnosis 
Type Mood Other 

n (%) n (%) 

Nonideator 
Below average 24 (43.6) 31 (56.4) 
Anxious depressed 17 (37.8) 28 (62.2) 
Hopeless depressed 16 (64.0) 9 (36.0) 
X2 (2, N = 125) = 4.61 

Ideator 
Below average 14 (46.7) 16 (53.3) 
Anxious depressed 17 (63.0) 10 (37.0) 
Hopeless depressed 10 (55.6) 8 (44.4) 
X2 (2, N = 75) = 1.53 

Note. Bonferroni adjusted level of significance (alpha/ 3): * 12 < .05 
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The second most prevalent type of ideator and nonideator had above average 
· levels of depression and hopelessness, but the mean level of anxiety was higher 
than the mean level of hopelessness. This profile represented an anxious de
pressed type, and this type of ideator was more likely .to be female than male. The 

· existence of this anxious depressed profile provides further support for those 
researchers who contend that the presence of simultaneous anxiety and depression 
should be recognized as a separat·e diagnostic category (Clark, 1989; Watson & 
Kendall, 1989). 

The least frequent type of ideator and honideator described high depression 
and hopelessness and had extremely high suicidal ideation in the ideators. This 
type of extremely suicidal ideator no doubt represents an inpatient who should be 
placed on suicidal precautions. Furthermore, these hopeless and depressed types 
·reflect the strong positive relationship between depression and hopelessness that 
many studies have previously reported (Beck, 1986). The elevated hopelessness 
may have important clinical significance because hopelessness has repeatedly 
been found to be a better predictor of suicidal behavior (Dwyer & Kreitman, 
1984; Minkoff, Bergman, Beck, & Beck, 1973; Silver, Bohnert, Beck, & Marcus, 
1971; Wetzel, Margulies, Davis, & Karam, 1980) and eventual suicide (Beck, 
Brown, Berchick, Stewart, & Steer, 1990; Beck, Steer, Kovacs, & Garrison, 1985; 
Fawcett, Scheftner, Fogg, Clark, et al., 1990) than depression is. The hopeless 
depressed nonideator and ideator types reflect the inpatients who are at the high
est risk for eventual suicide, and clinicians should not consider the absence of 
current suicidal ideation as minimizing the risk of a future suicide attempt. 

Future research should examine whether the types of inpatients found here 
with the Beck instruments are applicable to a broader variety of clinical ·popula
tions, such as outpatients, drug abusers, alcoholics, adolescents, and the elderly. 
The stability of these types over time has not been tested, and the ability of the 
typologies to differentiate individual psychiatric disorders from one another has 
not been studied. Further research should be conducted with different ethnic 
groups drawn from diverse socioeconomic strata and representing different treat
ment modalities. 
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AN ALGORITHM FOR THE ENTRY OF 
MULTIDIMENSIONAL SCALING DATA 

John M. Martz* 

ABSTRACT 

This paper presents a computer algorithm to aid in the entry of asymmetric 
three-way data ( cf. Young, 1987). It is appropriate to procedures where subjects 
sort stimuli into piles, write descriptions of each pile, and then employ these 
descriptions to make similarity judgments between piles. 

AN ALGORITHM FOR THE ENTRY OF MULTIDIMENSIONAL 
SCALING DATA 

The translation of raw multidimensional scaling data into usable form ( i.e., 
from paper to disk) can be daunting - a small project where 80 subjects make 
similarity comparisons among 10 stimuli requires typing at least 8000 numbers 
(assuming asymmetric data). Such a task involves a large time drain and creates 
great potential for error. The current paper presents a computer algorithm to aid in 
the entry of asymmetric three-way data (cf. Young, 1987). It is appropriate to 
procedures where subjects sort stimuli into piles, write de~criptions of each pile, 
and then employ these descriptions to make similarity judgments between piles. 
For pedagogical purposes, I will employ imaginary data from one subject who has 
sorted six stimuli into three piles as the basis of all examples. 

The first step of the procedure required the subject to sort the stimuli into 
piles. In this example, the subject judged stimuli number two and three to be 
similar to each other on some trait, placing them in pile one. Similarly, she 
grouped stimuli one, five, and six into a second pile. Finally, she placed stimuli 
four alone in pile three. From this data, a 1 x n array (tpiles[n]), where n equals 
the total number of stimuli, is created (Table 1 ). Each stimulus is represented by a 
unique cell within the array; the value within a cell is the pile in which the corre
sponding stimulus appeared (e.g., since stimulus 5 was placed in pile 2, the value 
in tpiles[5] is 2). 

* At the time this article was prepared and accepted for publication, John M. 
Martz was affiliated with the University of North Carolina at Chapel Hill. He was 
killed in an automobile accident in the summer of 1995. 
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TABLE 1 

EXAMPLE OF THE 1 x n TPILES ARRAY WHEN n = 6 

Pile 
Number 2 

Stimulus Number 
2 3 4 

3 

5 6 

2 2 

After· sorting the stimuli, the subject wrote a description of each pile and made 
similarity judgements among the piles. For example, when pile 1 was the target, 
she ranked pile 3 as being most similar to pile 1; pile 2 was seen as least similar. 
This data is entered into a (Q - 1) x Q array ( order[Q - .1, Q]), where J2 is the number 
of piles created by the subject (Table 2). Each of the Q columns in this array 
coincides with a target pile; the values within the (Q - 1) rows represent ordered 
similarity rankings between the other piles and the target pile ( e.g., since pile 1 
was seen as most similar and pile 3 as least similar to target pile 2, the values in 
order[ 1,2] and order[2,2] are 1 and 3, respectively). In the current example, it is 
the asymmetrical similarity ratings among the columns that produces the asymme
try in the final data matrix. 

TABLE2 
EXAMPLE OF THE (Q - 1) x Q ORDER ARRAY WHEN Q = 3. 

Most similar 
Least similar 

3 

2 

Target Pile 
2 3 

1 
3 

2 

Given these two arrays, the subject's complete 6 x 6 matrix of similarity data 
(Table 3) can be generated using the algorithm presented in the Appendix. Essen
tially, two nested loops (see lines 5 & 7) compare every cell of tpiles[n] to every 
other cell within that array (i.e., tpiles[l] vs. tpiles[l], tpiles[l] vs. tpiles[2], ... , 
tpiles[6] .vs. tpiles[6]), filling the data matrix (data[n,n]) left to right, top to 
bottom, one cell at a time. During this comparison process, three distinct condi
tions exist (lines 9, 13, & 21 ). 

The first condition (lines 9-10) occurs when the target and stimulus are identi
cal. Since the target and stimulus are identical ( e.g .. , tpiles[2] with itself), the 
distance between them is zero; a zero is entered in the data matrix (e.g., 
data[2,2] = 0). This condition only applies to the diagonal components of the data 
matrix (Table 3). 
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TABLE3 

COMPLETE n X n MATRIX OF SIMILARITY DATA 
FOR EXAMPLE 

Stimulus Number 
Target 
Number . 1 2 3 4 5 6 

I 0 2 2 3 I 1 
2 3 0 1 2 3 3 
3 3 1 0 2 3 3 
4 2 3 3 0 2 2 
5 2 2 3 0 I 
6 2 2 3 0 

The next condition (lines 13-14) occurs when the target and stimulus are not 
identical, but they were grouped in the same pile. Since the target and stimulus 
are not identical but grouped together ( e.g., tpiles[ 1] = tpiles[5]), the distance 
between them is one; a one is entered in the data matrix ( e.g., data[ 1,5] = l ) . . 

The final condition (lines 21-27) occurs when the target and stimulus are not 
identical and not grouped together (e.g., tpiles[ 1]-::/:- tpiles[2]; tpiles[ 1]-::/:
tpiles[4]). Since the target and stimuli were not grouped together, the distance 
between them depends on the similarity of the piles in which they were located. 
As the similarity between the piles decreases, the distance between the stimuli 
increases. Thus, if the stimulus appears in the pile rated as most similar to the 
target's pile ( e.g., when the stimulus is two, and the target is one as seen by the 
equality tpiles[2] = order[ 1,tpiles[ 1 ]]), the distance between them is two ( one 
more than if they had appeared in the same pile); a two is entered in the data 
matrix ( e.g., data[ 1,2] = 2). If the stimulus does not appear in the most similar pile 
but appears in the next pile (e.g., when the stimulus is four, and the target is one 
as seen by the equality tpiles[ 4] = order[2,tpiles[l ]]), the distance between them is 
three; a three is entered in the data matrix (e.g., data[l,4] = 3). 

Obviously, the speed of this algorithm provides a clear advantage over con
ventional data-entry techniques (i.e., entering every datum by hand), especially 
when applied to larger designs. 1 A second advantage depends on the accuracy of 
the tpiles[n] and orders [n - 1,p] arrays; given that these arrays have been entered 

r-faithfully and without missing data, all distances in data matrix will be correct. 
Although the code presented in the Appendix assumes that tpiles[n] and 

order[n - l ,p] are error-free, its current inability to handle missing data represents 
a disadvantage that could be solved in several (not mutually exclusive) ways: 
delete subjects with missing data, enter these subjects by hand, or modify the 
code. However, such considerations are beyond the scope of this paper. Probably 
the best method is to design the procedure to reduce the possibility of missing 
data and handle any problems that do occur on an individual basis. 
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In conclusion, the simple algorithm presented here provides a useful tool. This 
tool will increase the speed and accuracy of MOS data entry. 
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Footnote 

1. Indeed, this algorithm was originally written to handle 30 stimuli sorted into a 
maximum of 12 piles - the asymmetric nature of this data would have required 
900 keystrokes per subject (Lipkus, Drigotas, Martz, & Panter, 1993). 
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APPENDIX 

This code creates a data matrix (data[target,stimulus]) given the arrays presented 
in Tables 1 (tpiles[n]) and 2 (order[u - l,Q]). See text for-details. 

01 
02 

PROCEDURE DISTANCE; 

03 BEGIN 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

FOR target::::;: 1 TO numtargets DO 
BEGIN 
FOR stimulus := 1 TO numstimuli DO 
BEGIN 
IF target= stimulus THEN 
data[target,stimulus] := 0 
ELSE 
BEGIN 
IF tpiles[target] = tpiles[stimulus] THEN 
data[target,stimulus] := 1 

ELSE 
BEGIN 
quit:= 'N'; 
dist:= l; 
WHILE quit= 'N' DO 
BEGIN 

21 
THEN 
22 

IF tpiles[stimulus] = order[dist,tpiles[target]] 

BEGIN 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

data[target,stimulus] :=dist+ 1; 
quit:= 'Y'; 

· END { if begin} 
ELSE 
dist := dist + 1 

END { while begin} 
END { else begin} 

END { else begin} 
END { for begin} 

END; { for begin} 

34 END; { PROC } 
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