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ABSTRACT 

The Symptom Rating Test (SRT), (Kellner & Sheffield, 1973), is a symptom 
state measure of psychological distress that was originally developed for use as a 
measure of treatment response in pharmacological trials. However, it is notable 
that the four factor structure of the SRT has not been confirmed in a patient 
setting and it was therefore decided to investigate this important aspect of the 
measure's psychometric characteristics using patient responses and replication 
samples. The results showed that two factors, both with high internal con­
sistencies, were identified. An inspection of the item content of these two factors 
showed that the original subscales of Anxiety, Depression, and Inadequacy had 
collapsed together to form the first factor, while the items of the original Somatic 
subscale had formed the second factor. A further clarification of the pattern of 
factor loadings was achieved by the subsequent removal of items that did not 
load highly and clearly on one factor across both samples. This procedure 
resulted in the removal of 8 items to produce a 22-item SRT that was comprised of 
a 15-item Anxiety-depression subscale and a 7-item Somatic subscale. The latter 
two subscales reflect variables that are well-established in previous psychometric 
studies and appear to warrant further research to determine their clinical utility 
as sensitive criterion measures of treatment response. 
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THE SYMPTOM RATING TEST SUBSCALES: 
REPLICABILITY IN A PATIENT SETTING 

The Symptom Rating test (SRT), (Kellner & Sheffield, 1973), is a symptom 
state measure of psychological distress that was originally developed for use as a 
measure of treatment response in pharmacological trials. It can be administered 
as either a pencil · and paper self-report measure, or as a checklist followed by 
randomized test cards, and is available as a 30-item or 38-item test. The 30-item 
self-report variant of the SRT has been the most commonly employed in drug 
studies to date (Feust, 1972; Cooper, Magnus~ & Rose, 1973; Kasich, 1974; Robin, 
Curry, & Whelpton, 1974; Kellner, Rada, Anderson, & Pathak, 1979; Simpson, 
Lee, Cuculic, & Kellner, 1976; Buckman & Kellner, 1985). The SRT comprises 
items tliat are clear and easily comprehended and provides subscale scores on 
four empirically-derived dimensions of disturbance, namely; Anxiety, Depres­
sion, Somatic, and Inadequacy (Cochrane, 1980). In addition to it's utility as a 
criterion measure in drug trials, the SRT has been considered potentially useful 
as an index of psychological disturbance in community surveys (Cochrane, 1980) 
and has been used to investigate components of depression in · patients versus 
non-patients (Cooke, 1980). 

However, it is notable that the four factor structure of the SRT has not been 
confirmed in a patient setting (Cochrane, 1980) and it was therefore decided to 
investigate this i:Inportant aspect of the measure's psychometric characteristics 
using patient responses and replication samples. 

The factor analyses were conducted along the lines suggested by W alkey 
(1983) and Walkey & McCormick (1985), whereby the initial investigation 
established whether or not the theoretically-expected number of factors could be 
clearly found and replicated across independent groups. Walkey and McCormick . 
(1985) have suggested that if the designated subscales can not be identified, 
analyses using their factor-matching · technique called F ACTOREP can be 
conducted to provide a logical solution to the number of factors problem. 
FACTO REP provides an alternative solution to the number of factors problem 
that has dogged evaluation studies of multiple-scale questionnaires that have 

/ traditionally relied on eigenvalues calculated from the inter-item correlation 
matrix. Walkey & McCormick (1985) have demonstrated that the use of eigen­
values may produce overfactoring and fragmentation of the existing factor 
structure. More importantly, differences found across independent samples have 
erroneously been argued by psychometricians to reflect fundamental differences 
in the populations studied, rather than being seen as artifacts of the method of 
analysis. Walkey & McCormick (1985) have provided a logical solution to the 
number offactors problem by imposing a criterion of multiple replication on the 
factor structure of a questionnaire. To use the F ACTOREP program, a series of 
factor analyses are conducted in which different numbers of factors are used for 
each rotation until a structure is found which is replicated across a number of 
independent groups. The s-index, a statistic similar to chi-square, was described 
by Cattell, Bal car, Hom, and N esselroade (1969) and is used to generate matrices 
of interfactor similarity. This involves the initial placing of the result of a 
comparison of the loadings of any two factors, on a number of variables, into a 
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three by three contingency table, depending on whether each is a positive salient, 
a non-salient, or a negative salient variable. The index is then calculated from the 
formula: 

s = (fl.1 + f33 - f13 - f31) / (fl.1 + f33 + 1/2(fl.2 + £21 + £23 + f32)) 

where fi.j are the cell frequencies. The s-index values can range from + 1.00 
representing perfect replication of loadings in the three categories for the two 
groups being compared, through to zero where no relationship exists, to -1.00 
representing perfect replication but with the signs of the loadings reversed. The 
procedure also enables the researcher to generate matrices with progressively 
more stringent criteria for the inclusion of salient items in each cluster, by 
providing flexibility in the setting of hyperplane-cutoff levels. In effect, it 
produces a three dimensional matrix of s-index values, with one dimension 
representing analyses across different numbers of factors, the second represent­
ing comparisons of different groups of subjects, and the third dimension 
representing different hyperplane-cutoff points. This allows for variations in 
s-index values to be readily compared, and the largest number of clearly 
replicated factors to be identified. 

The utility of this F ACTOREP procedure has been shown in recent studies of 
the Hopkin's Symptom Checklist (Walkey & McCormick, 1985), the Inventory of 
Socially-Supportive Behaviors (Walkey, Siegert, McCormick, & Taylor, 1987), the 
General Health Questionnaire (Siegert, McCormick, Taylor, & Walkey, 1987), 
and the Eating Disorder Inventory (Welch, Hall, & Walkey, 1987). 

METHOD 

SAMPLES 

Three hundred consecutive patients attending Hillview, a community mental 
health centre, were used in the study. The patients completed the measure at the 
time of their initial referral, and were randomly allocated to one of two groups. 
Sample sizes for the two groups were set at 150 to approximately fulfill 
Nunnally's(1967)criteriaforminimumsubjectnumbersinafactoranalysis.The 
DSM-III (American Psychiatric Association, 1980) diagnoses of the total patient 
group was as follows Affective disorders, n = 84, (28%), Anxiety disorders, n = 72, 
(24%), Adjustment disorders, n = 60, (20%), Psychotic disorders, n = 15, (5%), other 
DSM-III disorders, n = 30, (10%), (substance abuse, eating disorders, and impulse 
disorders), and no psychiatric disorder, n = 39, (13%), including patients with 
marital problems, grief reactions, and developmental problems). 

DATA ANALYSES 

Subject SRT responses were entered on an IBM 4341 disk and subsequent 
independent checks were made of coding and data entry. Using the SAS 
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Table 1 

SRT FACTOR LOADINGS FOR FOUR AND 

== TWO-FACTOR SOLUTIONS ACROSS TWO PATIENT GROUPS ~ 

~ 
Group 1 Group 2 Group 1 Group 2 ~ 

~ -.-
~ 

Item Factor Factor Factor Factor ~ 
t:rj 

I II III IV I II III IV I II I II t:rj 

~ 
t:rj 

3 60 42 -15 02 40 30 46 -01 57 37 41 32 ~ - ~ 

5 58 39 11 16 ; 49 43 17 -29 53 28 53 42 
== . --.J 9 44 31 40 19 31 47 29 14 40 49 59 37 
t:rj 

~ 

~ 16 63 14 -01 36 23 65 15 -06 28 56 26 35 
19 35 06 43 06 37 25 50 -03 56 34 41 24 
23 22 23 62 09 38 22 46 05 54 31 60 16 0 

~t: 
26 54 26 22 34 40 56 20 -22 47 44 46 56 z 
29 -14 15 81 02 -07 15 20 72 -02 38 53 -10 

~ 

0 

2 18 40 39 31 -03 27 63 12 23 52 54 30 ~ 
6 59 -03 14 20 , 34 51 -14 12 24 34 23 51 ~ 
8 34 51 31 09 62 31 27 -02 68 25 66 21 00 

t:rj 

12 -03 57 25 33 60 00 20 -19 64 -08 50 16 ~ 18 27 77 20 04 81 15 21 09 82 08 76 09 0 
24 55 25 41 -08 42 40 43 13 56 47 62 21 :I: 
25 43 26 60 -01 48 10 54 11 66 23 69 19 
30 00 -05 64 23 37 09 -07 62 26 11 30 18 



Group 1 Group 2 Group 1 Group 2 

Item Factor Factor Factor Factor 

I II III IV I II III IV I II I II 

10 31 41 06 32 16 12 61 -14 42 29 40 39 ""'3 

13 37 40 50 -14 45 07 57 -05 66 19 73 · 04 ::I: 
t_%j 

15 00 80 11 05 70 03 11 30 66 00 63 -06 00 
..,< 

17 45 42 38 04 41 26 54 -02 61 35 67 24 a:: 
20 14 78 17 07 74 00 15 11 72 -06 72 -07 ~ 

-J 22 07 19 34 11 09 05 56 19 32 29 35 10 
0 

01 a:: 
28 60 22 42 -01 37 29 65 09 61 46 61 31 

~ 
1 29 -19 11 51 -06 69 29 -04 07 72 -03 60 1--4 z 
4 35 17 15 40 17 41 45 00 35 50 28 50 0 
7 51 -13 00 40 05 56 33 -08 20 58 03 63 ""'3 

t_%j 

11 -04 11 10 72 -02 63 07 32 -01 65 03 53 00 
""'3 

14 · 15 15 09 52 00 31 31 22 13 44 15 49 
21 11 08 -01 80 12 64 13 24 16 63 -01 69 
27 11 08 -01 80 03 57 32 25 16 67 17 71 

NOTE: Decimal points have been omitted and loadings of .40 or higher have been underlined. 
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statistical package (SAS Institute Inc., 1985) four factors were initially extracted 
by principal components with varimax rotation. Factor analyses were then 
carried out usfng a 5,3, and finally a 2-factor solution. On each occasion the factor 
loadings were inspected for each of the two groups, and the FACTOREP 
procedure, employing hyperplane cut-offs of .35,.40 and.45 used as a final 
confirmation. Following the factor analyses, the internal consistencies ( co­
efficient alphas) were calculated for each identified factors and the total test. 

RESULTS 

Table 1 shows the results of the four-factor analyses of the SRT. An inspection 
of the factor loadings shows that for the group one data seven items for the 
Soma~ic subscale h>ad significantly (i.e. above.40) on Factor four, and one on 
Factor one, while for group two, six of the seven Somatic items load significantly 
on Factor two, and one on Factor three. 

However, the items for the Anxiety, Depression, and Inadequacy subscales 
generally loaded highly on two or more factors for both the group one and group 
two data. For example, for the group one data, five of the items for the Anxiety 
subscale loaded on Factor one, one on Factor two, and three on Factor three. For 
the group two data, two items from the Anxiety subscale loaded highly on Factor 
one, four on Factor two, three on Factor three and one on Factor four. A similar 
pattern of loadings was found for the items of the Depression and Inadequacy 
subscales. This~pattern of loadings suggested that fewer than four factors were 
present and pointed to three or two factors being present. 

The results of a subsequent FACTO REP comparison of the loadings from the 
two groups confirmed that four factors were not present (see Table 2) since the 
leading diagonals of the matrices of s-index values contained high values for the 
first elements that dropped as the hyperplane cut-offs were increased, but only 
moderate values for the three remaining elements. Analyses were then carried 
out using a five, three and finally a two-factor solution. -
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Table2 

S-INDEX VALUES COMPARING 
SRT THREE AND FOUR-FACTOR LOADINGS 

ACROSS TWO PATIENT GROUPS AND USING THREE CUT-OFF POINTS 

Three-factor Four-factor 
rotations rotations 

I II III I II III IV 

Cutoff I 86 27 53 I 53 67 59 00 
of .35 II 45 69 31 II 69 09 17 70 

III 26 11 22 III 54 44 70 10 
IV 00 00 31 00 

I II III I II III IV 

Cutoff I 87 07 52 I 50 70 30 00 
of .40 . II 30 78 33 II 67 00 10 56 

III 12 00 29 III 42 30 60 11 
IV 00 00 40 00 

I II III I II III IV 

Cutoff I 77 08 29 I 83 00 00 17 
of .45 II 00 70 00 II 00 56 57 00 

III 15 00 50 III 00 20 00 38 
IV 00 00 00 57 

NOTE: Decimal points have been omitted. 

The most parsimonious and replicable factor pattern, based on an inspection 
of the factor loadings and the values from the s-index matrices was found for the 
two-factor solution, that combined the items of the Anxiety, Depression and 
Inadequacy subscales together into Factor one and the items of the Somatic 
subscale into Factor two (see Tables 1 and 3). At this point however, it was decided 
to clarify the pattern of item loadings further by retaining only the items that 
loaded highest on the same factor across both groups. _ Furthermore, these 
loadings were to be greater or equal than.40. This procedure resulted in the 
exclusion of 8 items, 3 from the Depression subscale, 1 from the Inadequacy 
subscale, four from the Anxiety subscale but none from the Somatic subscale. 
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Table3 

. S-INDEX VALUES COMPARING 
TWO-FACTOR LOADINGS FOR THE ORIGINAL 30-ITEM SRT 

AND THE MODIFIED 22-ITEM SRT 
ACROSS TWO PATIENT GROUPS 

SRT Modified 
SRT (22-items) 

Two-factor Two-factor 
solution solution 

I II I 

Cutoff I 91 32 I 97 
of.35 II 46 69 II 17 

I II I 

Cutoff I 88 15 I 97 
of .40 II 32 75 II 09 

I II I 

Cutoff I 83 08 I 97 
of .45 II 30 67 II 09 

NOTE: Decimal points have been omitted. 

II 

24 
78 

II 

09 
88 

II 

09 
88 

A subsequent 2-factor analysis-on this shortened version of the SRT confirmed 
that this procedure had clarified the pattern of factor loadings (see Table 4) . 
Specifically, all items retained from the_ Anxiety, Depression, and Inadequacy 
subscales loaded highest and above.40 on Factor one across both groups, while 
all items from the original Somatic subscale loaded highest and above .40 on 
Factor two. Furthermore, the results of a comparison of these factor loadings 
using F ACTOREP showed the leading diagonals to increase to very high values . 
as the hyperplane cut-offs were increased, and the off diagonals to be very low, 
in~icating very high replicabilitr of factor loadings (see Table 3). It is interesting 
to note at this point that using the eigenvalues greater than unity criteria, eight 
factors were indicated using group one data and seven using group two. 
Therefore, as expected, this approach to the numbers of factors problem clearly 
results in overfactoring. · 

Internal reliability indices for Factor one were .87 and.92 for the two groups, 
and for Factor two .85 and .89 for the two groups. The coefficient alpha for the 
total test was. 79. Mean subscale scores were 15.8 (s.d. = 6.9) for the 15-item Factor 
one and 4.7 (s.d. = 3.3) for the 7-item Factor two, using the total group data. 
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Table4 

SRT FACTOR LOADINGS 
FOR FINAL 22-ITEM TWO-FACTOR SOLUTION 

ACROSS TWO PATIENT GROUPS 

Group 1 Group2 

Item Factor Factor 

I II I II 

3 I have felt nervous 48 27 55 31 
5 I have felt scared or frightened 55 41 53 24 

19 I have felt tense or "wound up" 40 26 56 32 
23 I have had thoughts that I could not 

push out of my mind no matter how 
hard I try 57 17 57 30 

8 I have had a feeling of hopelessness or 
felt that there was no hope for me 65 20 70 21 

12 I have felt guilty over some matters 49 17 64 -13 
18 I have felt unworthy or a failure 77 04 82 02 
24 I found that I have lost interest in most 

things 66 12 61 39 
25 I have felt unhappy or depressed 71 06 68 19 
10 My memory has been poor 41 38 43 30 
13 I have been worrying 71 -01 60 28 
15 I have felt that people look down on me 

or thought badly of me 63 -02 67 -05 
17 I have had diffuculty in thinking clearly 

or difficulty in making up my mind 69 19 64 34 
20 I have felt inferior to other people 72 -07 71 -08 
28 I felt I could not concentrate ·66 18 60 48 

1 I have felt dizzy or faint -01 62 06 75 
4 I have experienced feelings of pressure 

or tightness in my head or body 31 56 35 51 
7 My heart has tended to beat quickly or 

strongly without reason (palpitations) 07 64 16 63 
11 I have had chest pains or breathing 

difficulties 04 68 -01 68 
14 I have had aches and pains in my 

muscles 12 52 09 50 
21 Parts of my body have felt numb or have 

. had tingling sensations -01 76 12 69 
27 Parts of my body have felt weak 24 68 18 67 

•Decimal points have been omitted and loadings above .40 have been underlined. 

79 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

DISCUSSION 

The investigation in this study of the psychometric properties of the SRT in a 
patient setting showed that two factors, both with high internal consistencies, 
were clearly replicable across the study samples. An inspection of the item 
content of these two factors showed that the original subscales of Anxiety, 
Depression, and Inadequacy had collapsed together to form the first factor, while 
the items of the original Somatic subscale had formed the second factor. A further 
clarification of the pattern of factor loadings was achieved by the subsequent 
removal of items that did not load highly and clearly on one factor across both 
samples. The two new subscales formed from this culling procedure were found to 
have high internal consistencies and to provide information on two clinically­
distinct dimensions, the first covering general feelings of distress experienced in 
the form of affective disturbance and worry and the second physically-based 
distress in the form of bodily symptoms. 

The finding of a dimension of disturbance tapping anxiety and depressive 
symptoms in Factor one raises the question as to whether this subscale simply 
contains poor items that do not clearly tap their intended constructs or whether, 
in fact, it accurately reflects the overlap or coexistance of anxiety and depression 
symptoms in the clinical setting. If the former case were true, then further item 
writing and test construction would be indicated for the SRT. If the latter case 
were true, then there would be support for the measurement of anxiety and 
depression symp,toms as one broader construct in studies of treatment response 
and for the use of this subscale in clinical studies. This question touches on a 
major debate in psychiatry concerning the nature of the relationship between 
anxiety and depression and the support for three competing models that might 
explain this relationship (see Stavrakaki & Vargo [1986] for a review of the 
Unitary, Pluralistic, and Anxiety-Depression models). Clearly, this debate his 
not been resolved since methodological problems have been identified in studies 
supporting each of the three models. However, if the _ debate is confined to 
psychometric evidence, it is notable that although Mountjoy & Roth (1982a) 
identified separate anxiety and depression factors in their factor analyses of the 
Hamilton Scales for Anxiety and Depression and the Zung Depression Scale, the 

/ _ majority of psychometric studies have reported an overlap of depression and 
anxiety items. These studies (e.g., Bagley, 1980; Walkey & McCormick, 1985; 
Hobbs, Ballinger,_ & Smith, 1983; Hobbs, Ballinger, Greenwood, Martin, & 
McClure, 1984; Alderman, McKay, Lucas, Spry & Bell, 1983) have involved 
widely used multidimensional measures of psychopathology such as the Hopkins 
Symptom Checklist (HSCL), the General Health Questionnaire (GHQ), and the 
Crown-Crisp Experiential Index (CCEI). 

, A further point to emerge friom the results of this psychometric study of the 
SRT concerns the separation of anxiety and depressive symptoms from somatic 
symptoms thereby forming two subscales. This finding has also found support in 
the results of earlier psychometric studies of the HSCL and the GHQ, and indeed, 
reflects the distinction that was sought a priori in the construction of the 
Cognitive-Somatic Anxiety Questionnaire (Schwartz, Davidson, & Goleman, 
1978; Crits-Christoph, 1986). Finally, it is interesting to note that, as predicted by 
Walkey and McCormick (1985), the use of the eigenvalues greater than unity 
criterion to determine the number of factors present clearly results in over­
factoring. 
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SUMMARY 

The present study has evaluated the factor structure and internal consistency 
of the SRT and has identified two replicable and reliable subscales, based on a 
reduced number of items. The identified subscales (which we suggest be labeled 
Anxiety- depression and Somatic) reflect variables that are well-established in 
previous psychometric studies and appear to warrant further research to 
determine their clinical utility as sensitive criterion measures of treatment 
response. 

AUTHORS' NOTES 

Address reprint requests to Dr. Garry Welch, Department of Psychological 
Medicine, Wellington Clinical School of Medicine, Wellington Hospital, Well­
ington, New Zealand. 
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