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ABSTRACT 

The SCL-90-R scores of 700 patients representing the seven ICD-9 mental 

disorders of adjustment reaction, alcohol dependence, neurosis, nonopioid type 

dependence, opioid type dependence, personality, and schizophrenia were 

examined by Modal Profile Analysis to assess whether or not any of the SCL-90-R 

profiles were similar. The 50 men and 50 women diagnosed with each disorder 

were further randomly divided into 25 man and 25 woman test and calibration 

samples for estimating the reliability of the emergent profiles. Five profile-shape 

components were identified in the seven disorders and suggested paranoid, 

anxious-depressed, hostile, somatic, and phobic-depressed syndromes. 

INTRODUCTION 

The advent of the Diagnostic and Statistical Manual of Mental Health 

Disorders-III (DSM-III) (American Psychiatric Association, 1980) has again 

focused attention on diagnostic classification (Blashfield & Draguns, 1976; 

Schacht & Nathan, 1977; Strauss et al., 1979), and the emergence of readily 

available statistical computer programs that can classify men.ta! health patients, 

according to a wide spectrum of psychological test scores, clinical signs, and 

self-reported background characteristics, has also stressed the importance of 

establishing reliable diagnostic criteria (Garside & Roth, 1978). Recently, 

Skinner (1981) proposed an integration of classification theory based on 

theoretical propositions with the empirical methods used to identify diagnostic 

groups; he contends that there has been little effort to determine whether or not 

any of the empirically identified diagnostic groups possess prognostic value and 

consistently discriminate among different samples of patients supposedly 

suffering with the "same" problems. 
The purpose of the present study was to determine whether the symptom 

profiles (syndromes) self-reported by patients diagnosed with seven mental 

disorders defined by the International Classification of Diseases, 9th Revision 

(ICD-9) (World Health Organization, 1979) were similar or unique and might be 

used to discriminate between the diagnostic groups. 
Operationally, the study employed a type of profile analysis that distinguished 

between contributions of elevation, scatter, and shape represented in the profiles 

of patients' scores (Skinner, 1978). Shape describes the actual pattern of"ups and 

downs" across scores in a diagnostic profile; scatter reflects how dispersed such 
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scores are from their mean across the profile; and elevation represents the mean 
score of the patient over all variables constituting the profile. 

METHOD 

SUBJECTS 

The patients were drawn from two years of consecutive admissions to a large 
metropolitan, community mental health center which offered both alcoholism 
and drug abuse treatment. From the 1,847 admissions, 15.3% were diagnosed with 
adjustment reactions; 1.4.8% displayed alcohol dependence syndromes; 11.8% had 
neurotic disorders; 7 .3% were admitted for nonopioid types of drug dependence; 
25.4% were diagnosed as having opioid type disorders; 7 .5% demonstrated 
personality disorders; and 17 .8% were diagnosed with schizophrenic disorders. Of 
the adjustment reactions, 31.8% were male; 78.1 % of the 'alcohol-dependent 
syndromes were male; 28.0% of the neurotic disorders were male; 60.7% of the 
nonopioid type dependence disorders were male; 80.8% of the opiod type 
dependent disorders were male; 39.6% of the personality disorders were male; and 
47.4% of the schizophrenic disorders were male. 

Since the present study was primarily interested in investigating the diagnos
tic groups' profile shapes as opposed to their elevations and scatters, it was 
decided to randomly draw 50 men and 50 women from the admissions repre
senting each of the seven disorders described above. The balancing of the 
disorders with respect to men and women was based on a decision to control for 
profile elevations in test scores. Previous research with a variety of self-report 
instruments has indicated that the sexes display differing mean levels of 
symptom complaints across mental disorders (Masterson, 1975). 

The seven ICD-9 mental disorders chosen here for study, especially the 
substance abuse ones, constituted broad diagnostic categories and not single 
discrete types. The presence of primary and secondary diagnoses for some 
patients certainly confounded the possibilities of detecting mutually exclusive 
symptoms for each diagnosis, and it is obvious that most clinicians would have 
difficulty in drawing distinctions among potential symptoms supposedly dif
ferentiating among personality, alcohol dependence, opioid, ~nd nonopioid 
disorders. However, the present study wanted to estimate just how prevasive 
similar symptom profiies could be identified, despite transdiagnostic symptoma
tology across disorders. 

Table 1 presents the background characteristics of the 50 men and 50 women 
randomly chosen to represent each of the seven ICD-9 mental disorders. 
Eventually, each disorder was randomly stratified into two subsamples repre
senting 25 men and 25 women; these 50 person samples were employed as test and 
calibration groups in which to compare the stability of the empirical classifica
tion procedures which will be described later. 
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TABLE 1 

BACKGROUND CHARACTERISTICS OF TEST 
AND CALIBRATION SAMPLES 

Characteristic 

% Black 
% Single 
% Employed 
Age (yrs.) 

M 
SD 

Education (yrs.) 
M 
SD 

Characteristic 

BY ICD-9 MENTAL DISORDERS 

Disorder 
Adjustment Alcoholic Neurotic 

57 79 69 
27 36 18 
35 16 21 

34.61 39.26 33.73 
13.30 11.04 12.14 

10.97 10.44 10.91 
3.48 2.52 3.48 

Nonopioid 

56 
71 
21 

24.14 
4.56 

10.73 
1.86 

Opioid Personality Schizophrenia 

% Black 
% Single 
% Employed 
Age (yrs.) 

M 
SD 

Education (yrs.) 
M 
SD 

71 71 
49 16 
1.7 28 

29.93 29.80 
6.59 9.09 

11.46 11.16 
1.55 3.28 

NOTE: Each disorder was represented by 50 men and 50 women. 

INSTRUMENT 

75 
10 
10 

38.50 
12.25 

9.21 
4.01 

The SCL-90-R (Derogatis, 1977) was selected as the self-report instrument 
because it is a widely accepted brief psychological screening instrument and had 
been used in a number of clinical investigations. The instrument was scored for 
its nine syndromes representing(!) Somatization, (2) Obsessive-Compulsiveness, 
(3) Interpersonal Sensitivity, (4) Depression, (5) Anxiety, (6) Hostility, (7) Phobic 
Anxiety, (8) Paranoid Ideation and (9) Psychoticism along with three global 
indices of distress called the Global Severity Index, Positive Symptom Distress 
Index, and Positive Symptom Total. The SCL-90-R Manual (Derogatis, 1977) 
describes average internal and test-retest reliabilities for the nine symptom 
dimensions in the .80's and presents evidence for the construct, concurrent, and 
predictive validities of the syndromes. 
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PROCEDURE 

The ICD-9 mental disorders were determined after a detailed clinical intake 

had been conducted, and the SCL-90-R had been self-administered to the patients. 

The diagnoses were either made directly by psychiatrists trained in the ICD-9 

definitions or confirmed by them after reviewing the patients' background 

characteristics, available psychological-test data, and case histories, and 

diagnostic recommendations made by other mental health personnel who had 

been instructed in the use of the ICD-9. 

DATA ANALYSIS 

Modal Profile Analysis (MPA) (Skinner, 1979) was used to investig~te the 

shapes of the profiles of the SCL-90-R scores within the seven diagnostic groups. 

The shape of each clinical syndrome can be expressed as a linear function, and 

Skinner and Lei (1980) have written a FORTRAN computer program (Modal 

Profile Analysis) which isolates the shape components by applying an ordination 

algorithm to the transposed intercorrelation matrix of a sample's test scores. 

The within sample analysis begins by conducting a univocal principal

component analysis among the persons representing each diagnosis and 

generates a tentative hypothesis matrix of ls and Os from the initial varimax 

loadings ~ .50; a least-squares fit of the original component matrix to the 

hypothesis matrix is -then performed. The univocal varimax rotation of the 

transposed pattern matrix to the hypothesis target matrix ends by the assign

ment of each person to an "ideal person" component according to th_eir having a 

salient loading on that component. 
Another univocal principal-component analysis is next performed in the 

between phase on the intercorrelations among the resultant component scores to 

determine whether or not a reduced set of modal components can be used to 

explain the common shapes existing across diagnostic groups. The effectiveness 

of the reduced set of shape components is estimated by calculating linear 

classification estimates for assigning each person in the sample to the shape 

components. 
The stability of the shape components can next be estimated by "perturbing" 

the data; the within-sample component (shape) scores are randomly permuted, 

and the uni vocal principal-component analysis is repeated to ascertain the extent 

to which the same individuals would again be assigned to their original profile 

shapes. An additional (calibration) sample may then be employed to determine 

how effective the linear classification coefficients from the test sample will be in 

assigning new patients to their respective shapes. The success of the classifica

tion can also be ascertained by inspecting the percentages of variance explained 

in assigning the patients to their "ideal person" shape components. 

RESULTS 

WITHIN 

Table 2 presents the within MPA shape-component scores of the seven ICD-9 

mental disorders, and the component scores have been converted to T-scores with 

means of 50 and standard deviations of 10 to facilitate comparisons across 
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disorders. Only each disorder's components with eigenvalues~ 1.00 were retained 
for rotation, and the number of shape components ranged from two in the 
neurotic disorder to four in both alcoholic and schizophrenic disorders. 

TABLE2 

WITHIN SCL-90-R MODAL PROFILE SCORES 
FOR SEVEN ICD-9 MENTAL DISORDERS 

Disorder SCL-90-R Scales 
SOM O-C INT DEP ANX HOS PHOB PAR PSY 

Adjustment 
I 51 57 47 71 57 39 37 47 ,43 

II 53 48 47 54 49 75 40 39 45 
III 34 53 56 · - 48 50 56 41 70 42 

Alcohol 
I 74 56 38 45 55 41 47 49 46 

II 45 55 55 67 63 38 39 45 43 
III 49 42 40 50 64 69 44 53 38 
IV 47 58 50 48 43 48 38 74 44 

Neurotic 
I 34 56 57 53 47 58 34 64 48 

II 48 56 46 71 61 38 42 43 44 
Nonopioid 

I 38 58 57 59 42 51 36 66 44 
II 53 70 42 .55 61 37 41 42 50 

III 44 54 43 45 47 73 41 61 43 
Personality 

I 39 53 54 56 43 43 40 73 49 
II 53 61 52 68 55 36 . 42 39 45 

III 38 48 52 59 53 72 42 46 40 
Schizophrenia 

I 40 61 52 70 54 43 37 47 45 
II 61 44 43 62 51 35' 66 43 44 

III 44 46 47 54 41 43 52 76 47 
IV 29 53 56 50 45 53 68 44 52 

NOTE: Each scale has been scored to have a mean= 50, standard deviation= 10. The N for 
each disorder was composed of 25 men and 25 women in test sample. 

BETWEEN 

The univocal-varimax-rotated between-MP A-shape-component loadings for 
the seven ICD-9 mental disorders are displayed in Table 3. The Between 
Components, I, II, and III, had the largest eigenvalues across the seven disorders. 
Between Component IV presented positive salient loadings ( L .50) for the alcohol 
and opioid disorders, but was negatively related to the schizophrenic disorders. 
The fifth between component, however, had only a salient loading for the 
schizophrenic disorder. 
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TABLE 3 

UNIVOCAL VARIMAX-ROTATED PRINCIPAL-

COMPONENTLOADINGSOFTHESEVENICD~ 

MENTAL DISORDER'S WITHIN 

MODAL PROFILE SCORES 

Disorder Between Modal Profile Components 

I II III IV V 

Adjustment 
I 93 

II 92 

III 88 

Alcohol 
I 92 

II 94 

III 89 

IV 92 

Neurotic 
I 81 

II 95 

Nonopioid 
I 91 

II 74 

III 83 

Opioid 
I 67 

II 76 61 

III 77 

Personality 
I 98 

II 96 

III 89 

Schizophrenia 
I 92 

II 
72 

III 83 
IV -89 

Eigenvalue 6.76 6.28 4.26 2.47 1.06 

NOTE: Loadings!:'; .50 have been suppressed. The N for each disorder was composed of 25 

men and 25 women in test sample. 
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TABLE 4 

MEASURES OF FIT OF WITHIN TO BETWEEN 
MODAL PROFILES FOR NONPERTURBED 

AND PERTURBED TEST AND CALIBRATION SAMPLES 

Non perturbed 
Sample Disorder Hit Rate Percentage of Variance 

% % 

Test 
Adjustment 94.0 79.5 
Alcohol 88.0 74.9 
Neurotic 92.0 79.4 . ' 
Nonopioid 92.0 76.2 
Opioid 92.0 79.4 
Personality 94.0 78.1 
Schizophrenia 90.0 76.1 

Calibration 
Adjustment 94.0 79.3 
Alcohol 90.0 75.7 
Neurotic 86.0 77.0 
Nonopioid 80.0 68.8 
Opioid 94.0 78.2 
Personality 92.0 77.0 
Schizophrenia 84.0 71.9 

Perturbed 
Sample Disorder Hit Rate Percentage of Variance 

% % 

Test 
Adjustment 78.0 66.1 
Alcohol 66.0 61.8 
Neurotic 60.0 64.8 
Nonopioid 76.0 64.2 
Opioid 60.0 64.8 
Personality 88.0 71.1 
Schizophrenia 76.0 70.1 

Calibration 
Adjustment 80.0 69.7 
Alcohol 74.0 63.3 
Neurotic 86.0 70.0 
Nonopioid 76.0 64.8 
Opioid 82.0 68.1 
Personality 72.0 67.2 
Schizophrenia 72.0 61.8 

NOTE: The N for each test and calibration disorder was composed of25 men and 25 women. 
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FIT 

To ascertain the stability with which the different mental health patients' 
SCL-90-R scores were assigned to the five shape components, the hit rates and 
percentages of variance explained by the assignment of the patients to the "ideal 
person" shapes were calculated for nonperturbed and perturbed conditions 
employing both the test and calibration samples. As Table 4 indicates, the hit 

· rates ranged between 84.0% and 94.0% for the nonperturbed samples and 
explained between 68.8% and 79.5% of the variance. The hit rates and percentages 
of the variance for the perturbed samples showed only a moderate reduction in 
the efficiency of assignment; and the hit rates for both the test and calibration 
samples dropped an average of 20 percentage points, whereas the average 
percentage of explained variance fell approximately 10% for each disorder. The 
measures of fit were considered adequate enough to allow merging the test and 
calibration samples together for calculating combined shape component scores 
for each of the seven disorders. 

Shape 

I 
II 

III 
IV 
V 

TABLE 5 

BETWEEN SCL-90-R MODAL PROFILE SCORES 
FOR THE SEVEN ICD-9 MENTAL DISORDERS 

SCL-90-R 
SOM 0-C INT DEP ANX HOS PHOB PAR 

39 53 53 54 44 47 39 74 
47 60 52 69 59 40 39 39 
47 46 45 53 55 75 41 47 
72 52 36 47 53 45 41 57 
54 32 47 67 48 46 62 54 

PSY 

45 
46 
40 
45 
41 

NOT,E: Each scale has been scored to have a mean= 50, standard deviation= 10. N was 

composed of 350 men and 350 women. 

COMBINED SHAPES 

The between MP A-shape component scores for the seven mental disorders are 
presented in Table 5 for both test and calibration samples, and Figure 1 presents 
the graphs for the five shapes that were considered to be salient. Shape I showed a 
predominately high elevation for Paranoid Ideation and was considered to 
represent the Paranoid shape. Three elevations for Anxiety, Depression, and 
Obsessive-compulsiveness suggested that Shape II should be called Anxious
depressed, and Shape III (Hostile) had only a high elevation for Hostility. 
Somatization was overwhelmingly displayed by Shape IV (Somatic) with low 
Interpersonal Sensitivity. Shape V (Phobic-depressed) was represented by high 
Phobic Anxiety and Depression accompanied with low Obsessive
. Compulsiveness. 
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FIGURE 1. SCL-90-R MODAL PROFILE SHAPES 
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III: HOSTILE 
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V: PHOBIC-DEPRESSED 
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DISCUSSION 

HOS PHOB PAR PSY 

The overall pattern ofresults sugge~ted that the SCL-90-R scores for the seven 
mental disorders represented five modal shapes, and the Paranoid shape 
appeared in each of the seven disorders. The Anxious-depressed shape occurred 
in every disorder, except Schizophrenia, and the Hostile sliape was not found in 
neurotic and schizophrenic disorders. The Somatic shape was shown by the 
alcoholics and opioid abusers, and its absence was demonstrated by the 
schizophrenic disorder. Phobic depression was evident in schizophrenia. 

The present findings indicated that the seven diagno~tic groups had displayed 
a similar set of self-reported SCL-90-R shape components, and these shapes 
would not be useful for distinguishing one type of disorder from another. 
However, such a conclusion is not surprising since, as previously mentioned, the 
disorders did not constitute distinct nosological entities in themselves with 
respect to self-reported symptomatology. 

The findings confirm that similar types of symptom profiles exist and are 
transdiagnostic across a variety of psychiatric disorders; but the results also 
suggested that only five basic symptom profiles were present in the disorders 
investigated here. Nevertheless, the existence of these five common shapes might 
be an artifact of the clinical population from which the samples of the seven 
ICD-9 disorders were selected. The patients were drawn from lower socioeconomic 
strata served by a large urban community mental health center, and the patients' 
background characteristics were, therefore, quite comparable across the seven 
disorders. More educated patients might have made finer verbal distinctions with 
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a self-report symptom inventory, such as the SCL-90-R. It may also be argued that 

the SCL-90-R was inappropriate for differentiating among the psychotic and 

character disorders because the instrument was originally developed for 

assessing neurotic psychopathology in outpatient psychiatric patients, but the 

non-neurotic disorders shared at least three shape components with the neurotic 

disorders. · 
The present samples were intentionally restrictd to equal numbers of men and 

women for each disorder to control for sex effects, and the naturally occurring 

prevalences of the five symptom shapes should be investigated in simple-random 

probability samples which are self-weighted for sex. Finally, the utility of the 

present classification scheme should be assessed with respect to therapeutic 

planning and treatment outcome. Should patients displaying the same syndrome 

shapes be treated comparably? Most clinicians would not · treat a Paranoid 

syndrome in a patient with a schizophrenic disorder the same way as they would 

a Paranoid syndrome in a patient with heroin addiction. However, despite 

differences in the selection of initial psychotropic medications to alleviate the 

immediate distressful symptoms, common cognitive-behavioral approaches, 

such as desensitization and relaxation, might be employed to control subsequent 

paranoid ideation. 
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