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ABSTRACT 

This paper demonstrates a system for studying a clinical domain by means of 
a form of factor analysis which has been based on the use of the G index 
agreement. Using empirical data, the method was applied to the test re
sponses of a group of normal and latent schizophrenic persons. Three factors 
were obtained - one factor representing normal persons and the other two 
representing latent schizophrenics. A validation was carried out, using a second 
sample of normal and latent schizophrenic persons. In addition, responses of 
schizophrenic and neurotic persons, from a second sample, were compared with 
the responses of the persons in the first sample. 

INTRODUCTION 

Patients who appear initally to be psycho-neurotic, but who have an impair
ment with respect to regulation and integration, are usually not diagnosed as 
schizophrenic, but are rather labelled as latent schizophrenic, pseudo-neurotic, 
abortive, ambulatory, masked, sub-clinical, borderline, pre-psychotic or 
pseudo-psychopathic - the term generally depending on whether the neurotic 
or the psychotic symptoms are to be stressed. (Chapman, 1966). 

Chapman (1966, 1967) maintains that the disturbances observed in such 
patients can be attributed more to the reactions fundamental to the schizophrenic 
process itself rather than to neuroses. Hoch and Polatin (1949) regard such 
patients as having schizophrenic reactions, and point out that more convincing 
symptoms of schizophrenia can often be observed in the more progressive 
cases. It is characteristic of such patients to have no delusions or hallucinations. 
Their clinical symptomatology, however, is very similar to that seen in the 
more usual schizophrenic patients. A more detailed description of these "pseudo
neurotic schizophrenics" has been presented by Hoch and Cattell (1959). They 
have pointed out that the diagnosis is usually confirmed when several of the 
primary, symptoms of schizophrenia are found. They may, however, be le~s 
marked than in cases of schizophrenia with classical overt symptoms. Special 
secondary symptoms may qe observed, consisting of a superstructure of 
neurotic symptoms such as pa~~neurosis, pan-sexuality and pan-anxiety. Simko' 
(1968) is also of the opinion that these patients are schizophrenics but with a 
characteristic reflective way of handling the symptoms. Nyman (1975), too, 
asserts that these patients lacking psychotic "regressive" symptoms should 
be classified as schizophrenic sub-types. Important diagnostic signs for the 
so called "non-regressive" schizophrenics according to Nyman are perceptual 
dishabituation of various modalities of mind, including experience of sensory 
inflow from stimuli, affective symptoms (anhedonia) anxiety, and hypo
chondriasis. The term "early schizophrenia" however is rejected since these 
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patients may, subsequently, demonstrate all types of prognostic outcomes 
(Nyman, Nyman and_Nyl~nder, 1978). 

Some questions related to the diagnosis of latent schizophrenic patients 
may be noted, and it is toward two of these that the efforts of the present 
paper have been directed. The first question is whether the clinical reactions 
of latent schizophrenics are more like those of neurotic persons or those of 
psychotics. Another, and related question, is whether or not it would be possible 
to observe clinically relevant subcategories within the group of latent schizo
phrenic patients. 

As will be shown subsequently, the question regarding the similarity of 
clinical reactions of persons in the various clinical groups can be dealt with by 
comparing their test responses. 

As for the task of obtaining clinical sub-categories of latent schizophrenia, 
a factorial approach can be used. Since the isolation of groups of persons, re
presenting the various clinical classes, is required, the use of G analysis, applied 
as an inverted factor technique, would be appropriate. 

The method of G analysis, that was applied in the present work, has been 
described previously (Holley, 1973). An index of similarity, the G index of 
agreement (Holley and Guilford, 1964), is used - by means of which responses to 
clincial tests can be subjected to factor analytic treatment, without the usual 
data requirements of the correlation coefficient. 

METHOD 

SUBJECTS 

The group studied consisted of 66 subjects, divided into three main 
psychiatric groups - normals (N=15), neurotics (N=13), and schizophrenics 
(N=38). Of the schizophrenics, 18 persons could be regarded as latent 
schizophrenics. 

The normal subjects were selected in such a manner as to form a group 
comparable to the latent schizophrenics with respect to age and sex. Special 
measures were taken to include persons with varying educational and pro
fessional backgrounds including skilled workmen, employees and trade school 
students. Before testing, it was established that none of the normal group 
had ever been a patient in a psychiatric clinic, nor had any of them ever consulted 
a psychiatrist for advice. 

The neurotic persons were patients who had come to the local psychiatric 
clinic for consultation. Of these, only those individuals who had been judged to be 
clearly . neurotic without any record of psychosis, and with no history of 
psychosis in the family, were asked to participate in the study. Although most 
of the patients had been given some form of pharmacological treatment before 
the time of testing, its effect was not considered strong enough to introduce 
any serious systematic errors. 

The schizophrenic subjects were patients who had been admitted to the · 
Department of Psychiatric Research, St. Lars Hospital, Lund, during the 
periods of January to May 1972 and March to May 1973. This department is, to a 
considerable extent, serving as a specialized clinic for the treatment of cases 
posing difficulty in differential diagnostics. Very few chronic cases are under 
care. 
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Only those patients who had been given a formal diagnosis of schizophrenia 
were selected for the study - and providing the responsible psychiatrist had ~ood · 
reasons to preclude alternative diagnoses. Unfortunately, it was impossible to 
avoid the effects of medication. Special measures, however, were taken to test the 
patients as soon as possible after their arrival at the clinic. Thus, in all cases 
studied, the pharmacological treatment had either not been started or had only 
recently been introduced. 

The normals and the latent schizophrenics were divided into two equivalent 
groups. One analysis group (for computational purposes) and one validation 
group were formed by random selection. 

The characteristics of the analysis group and the validation group are 
presented in Tables 1 and 2. It may be noted that the neurotic and schizophrenic 
(non-latent) persons are represented only in the validation group. 

Table 1. Group characteristics with respect to sex. 

Nonnal subj. Neurotic subj. Latent schiz. Schi z. subj. 
male female male female male female male female 

Analysis 3 5 

group 4 4 

Validation 4 7 6 9 
(Estimation) 

4 6 3 11 
group 

N 7 8 7 6 11 7 9 11 

Table 2. Group characteristics with respect to age, mean (m) and 

sta~dard deviation (s). 

N 

8 

8 

26 

24 

66 

Normal subj. Neurotic subj. Latent schiz. Schiz. subj. 

Analysis 

group 

Validation 

m s 

26.86 12.09 

(Estimation) 25.63 6.82 

group 

m s 

25.62 3.04 
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INSTRUMENTS 

The test -battery c·onsisted of 189 dichotomous items. About two thirds of the 
measures were taken from questionnaires, while the remainder were from various 
objective tests. 

The questionnaire items had been developed by Gottfries (1968 a, 1968 b, 
1968 c) and had been used previously in the psychiatric clinic. Such measures 
it might be added were intended to cover various aspects of psychotic symptoms. 

The objective measures consisted of four personality tests - the Meta-Con
trast Technique (Smith and Nyman, 1961; Kragh and Smith, 1970; Smith, 
Johnson, Ljunghill-Andersson and Almgren, 1970), the Serial Colour-Word Test 
(Smith and Klein, 1953; Smith and Nyman, 1972), the Serial Spiral After
Effect Test (Andersson, Nilsson, Ruuth and Smith, 1972) and the Serial Rod-and
Frame Test (Eberhard, 1964). In addition, one test of induction (Matris-64: 
PA R£det), one general intelligence test (USTM A), and one test of verbal 
comprehension (USTM B) were also used. The two last-mentioned tests were 
part of a general test battery standardized by Prien (1960). · 

All schizophrenic subjects were also rated on a psychiatric scale with 
respect to their degree of psychosis (Rockland and Pollin, 1965; Franzen, 1971). 
The scale is composed of three subscales; "General Appearance and Manner", 
"Affect and Mood", and "Content of Thought and Thought Processes". These 
ratings, however, were used only as a means for interpreting the factors and were 
not included in the main statistical analysis of the data. 

ANALYSIS AND RESULTS 

FACTORING THE ANALYSIS GROUP 

The first part of the study consisted of a Q-factor analysis of the persons in 
the analysis group. G indices (Holley and Guilford, 1964) were computated 
between responses profiles for persons in this group, followed by a factor 
analysis, using estimated communalities which had been obtained by the method 
of squared multiple correlations. Following Kaiser's criterion (Kaiser and 
Caffrey, 1965), three factors were extracted and subsequently rotated according 
to the varimax criterion (Kaiser, 1958), resulting in the factor matrix presented in 
Table 3. 
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Table 3. Analysis group, rotated factor matrix 1 

Person Factor 
2 3 

.80 .17 -.07 
2 .74 .06 .21 
3 .66 -.10 .18 
4 .86 .09 - .14 
5 .81 .03 .24 
6 .79 .11 • 12 
7 .84 .17 -.08 
8 .30 .48 .29 
9 .30 .57 .23 

10 .36 .03 .70 

11 -.06 .56 .03 ... 

12 . 29 .70 -.09 

13 -.04 .52 .16 

14 - . 18 .40 .47 

15 .38 .11 .68 

16 -.30 .23 .58 

Persons 1-7 are normals and persons 8-16 are 
latent schizophrenics. 

Although many different criteria might have been applied for evaluating the 
accuracy of placement, in the present study the criterion of the highest factor 
loading above or equal to .30-was used to indicate factor membership. It might be 
noted that such a cutoff point, although arbitrary has been recommended by 
Mattsson and Gerard (1968). Inspection of the factor matrix shows that perfect 
discrimination between the normals and the latent schizophrenics was obtained. 
Factor 1 is represented by the normals and factor 2 and 3 by the latent schizo
phrenics. 

VALIDATION 

In order to demonstrate the degree of the validity for a G type of factor 
analysis, a special technique can be employed. The method used here which 
evaluates a new population sample in terms of a previously established factor 
structure has been described by Holley (1973), and is based on a formula by 
Dwyer (1937). The basic equation of the system is given by: 

PA = (SG SG / n) PQ (PQ t )-l (1) 

whereP A contains the factor loadings for the additional persons in the study, 
whose factor loadings are to be estimated, 
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(~ t /n) contains the G-indices between the persons in the original 
group used in the factor analysis and the additional persons, and 

p Q is the factor matrix containing factor loadings for the persons in 
the original group. 

Thus, with equation (1) the factor structure of the analysis group is used to 
describe . (factorially) the persons in the second (validation) group. Thus, 
the estimated factor loadings for persons in the validation group were computed, 
and are presented in Table 4. 

Table 4. Validation group, estimated factor loadings1 

Person 

. 17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

. 74 

.77 

. 74 

.74 

.53 

.50 

.60 

.63 

.27 
-.11 

.10 
-.29 

. 31 

.56 
-.28 

. 31 
- . 31 

Factor 
2 3 

-.01 .05 
.03 -.05 
.16 .04 
.05 .07 
.08 -.10 
.10 .15 

-.04 .04 
.08 .14 
.03 .37 
.03 .22 
.29 .44 
.27 .42 
.18 .37 
.10 .19 
.25 . 11 
.35 .18 
.09 -.05 

1Persons 17-24 are normals and persons 25-33 are 
latent schizophrenics. 

It may be observed that factor 1 is represented by normal persons and 
therefore might properly be interpreted as a general factor of normality or 
mental health. In addition it may be noted that, on the basis of the applied 
criterion for factor membership, six out of nine of the latent schizophrenic 
subjects in the validation group could be assigned to at least one of the three 
factors. While factor 1 accounted for a substantial proportion of the total 
variance in the validation group the other two factors accounted for a relatively 
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smaller proportion of the variance, only about one third as much as in the 
analysis group. Finally it may be observed that placement of persons in the 
valid~tion group, on the basis of highest factor loading, would give a precision 
of 88%. 

SELECTION OF ITEMS FOR FACTOR IDENTIFICATION 
Since G analysis results in a grouping of persons rather than of items, 

the task of identifying factors requires special techniques. One possible 
technique is the "F. matrix" - a matrix containing reference scores for items. 
The F matrix is obtained from a basic equation in G analysis which is: 
P FQ = SG 

Q . (2) 
where the terms have been defined. By means of simple matrix algebra 
F Q is given by: 

~ = (PQ~ )-l PQ ~ (3) 

The . F values of the items for factor 2 indicated that the response pattern 
of the persons representing this factor was characterized b.y a large number of 
admitted disturbances in the questionnaires. Complaints about an inability of 
concentration as well as tiredness and a bad memory, were especially striking. 
The objective test methods gave evidence of "low cognitive capability". To be 
mentioned, also, is a "low residual variability", i.e·. the total variability 
minus the "variability attributable to linear change", in both the Serial Colour
Word Test and the Serial Spiral After-Effect Test. A low mean level in the 
Serial Spiral After-Effect Test coupled with a fairly high divergence in the 
Serial Rod-and Frame Test, was also noted. 

The response pattern in the questionnaires for the persons representing 
factor 3 was characterized by different signs of depression and a feeling of 
uncertainty of other peoples reactions towards them. The objective test methods 
indicated a rather high cognitive capability. The residual variability as well as 
the mean level in the Serial Colour~W ord Test . and the Serial Spiral After
Effect Test were high, while the divergence in the Serial Rod-and Frame Test 
was low. In the so-called "threat series" of the Meta-Contrast Technique 
signs of psychosis were observed. 

The independent psychiatric ratings by means of the Rockland and Pollin 
scale gave no clear indication of differences between the representatives off actor 
2 and 3. Higher scores, however, in subscale three - "Content of Thought and 
Thought Processes" for the factor 3 representatives were found. 

EVALUATION OF NEUROTICS AND SCHIZOPHRENICS ON THE 
OBTAINED FACTORS 

The method based on the application of equation (1) was also used for 
evaluating the neurotic and schizophrenic (non-latent) persons in the study. 
Their estimated factor loadings are presented in Tables 5 and 6. 

According to the applied criterion for factor membership ten out of thirteen 
of the neurotics could be assigned to factor 1, the normal factor. Thus the 
neurotics responded differently from the latent schizophrenics, and were more 
in agreement with the normals. 
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Table 5. Estimated factor loadings for the neurotic subjects 

Person Factor 

2 3 

34 .46 .23 .22 

35 .35 .28 -.08 

36 .42 .23 . 15 

37 .63 .28 -.07 

38 .43 .09 .41 

39 .46 .11 .39 

40 -.20 .29 .25 

41 .42 .07 .29 

42 .39 . 21 .22 

43 • 19 .25 .33 

44 .69 . 21 .07 

45 .43 ,06 .05 

46 .26 .24 .45 

With respect to the schizophrenic (non-latent) subjects it can be noted that 
of a total of twenty subjects, only eleven could be assigned to one of the three 
·factors, according to ·the applied criterion of factor placement. Such a result 
suggested that the response patter:r;i of the normals and the latent schizophrenics, 
on the instruments used, were in a low agreement with those of the other schizo
phrenics of the study. It should be noted, however, that the response pattern of the 
factor 2 representatives was especially like that of schizophrenics but with less 
obvious psychotic symptoms. 

Table 6. Estimated factor loadings for the schizophrenic subjects 

Person Factor Diagnosis 
2 3 according to WHO 

47 .46 .22 .16 295:0 

48 .34 .24 . 10 295: l 

49 . 19 .35 .06 295 :l 

50 .05 . 17 . 13 295:1 

51 .29 .06 . 31 295: l 

52 -.33 .15 .08 295 :l 

53 -.06 .20 .38 295: l 

54 -.09 .27 .25 295:2 

55 .20 .20 .28 295:3 

56 - . 12 .20 - .12 295:3 

57 - . 17 .11 .09 295:3 

58 -.08 . . 34 . 31 295:6 

59 .29 .23 -.05 295:6 

60 .62 .25 .04 295:6 

61 .13 .43 .28 295:6 

62 .13 .17 - .15 295:7 

63 .08 .35 .12 295:7 

64 -.02 . 19 .10 295:7 

65 . 10 .30 . 19 295:8 

66 .48 .39 .30 295:9 
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CONCLUSIONS 
The results of the estimated factor loadings for the neurotics on the obtained 

factor structure, formed by the analysis group, demonstrated that the neurotics 
had a response pattern quite different from that of the latent schizophrenics 
and in a high accord with that of the normals. Such a result is consistent with the 
view that the disturbances observed in the latent schizophrenics are not related 
to neurotic personality reactions. The finding that persons representative of 
factor 2 had a response pattern particularly like that of schizophrenics but 
with less obvious psychotic symptoms, supports the view that the symptom
atology for schizophrenic patients in the early stages of the illness (with a lack of 
clear psychotic symptoms), might be, in that respect, rather like that of 
patients, who following a psychotic schizophrenic episode, are no longer 
psychotic, or like that of patients with vague schizophrenic symptoms. 

With respect to the characteristics of the factor representatives, the 
objective test signs of psychosis should be noted. The psychotic character of the 
factor 3 representatives for example was revealed by their high residual 
variabiHty in the two instruments of visual ability (Meyer, 1977; Meyer and 
Franzen, 1979) and by the signs of psychosis in the projective instrument. 

It should be stressed however that the primary purpose of the present study 
has been to demonstrate a possible method for describing and studying a clinical 
domain using a factorial approach. The limited number of persons used requires 
that restraint be observed in interpreting the empirical:results of the study. 

FOOTNOTES 
1This research was supported by the Swedish Council of Social research. 
2The author is indebted to Goran Franzen, M.D., who carried out the psychiatric ratings. 
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