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ABSTRACT
Background: Mental illness and cognitive deviance can be more difcult to diagnose in children and adolescent than in adults due to high co-
morbidity and varied clinical presentation and studies which deal with Rorschach Perceptual Thinking Index, providing data about its satisfactory 
diagnostic performances particularly in children and adolescents are few.
Aims: To see the diagnostic efcacy of Rorschach Perceptual Thought Index (PTI) in assessment of thought disorder in children and adolescents 
with affective psychosis. 
Method: A total of 30 patients with clinical diagnosis of bipolar manic with psychosis, and manic with psychosis and 30 normal controls between 8 
to 17 years was taken and Rorschach was administered.
Results: The two groups differed signicantly on the Rorschach PTI and will function most efciently with a cut off score > 3 with high sensitivity, 
specicity, negative predictive power, positive predictive power, hit rate, low false positive rate & false negative rate.
Conclusion: The Rorschach PTI appears to be an efcient measure of thought disorder in children and adolescents. 
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INTRODUCTION
Mental illness and cognitive deviance can be more difcult to diagnose 
in children and adolescent than in adults due to high co-morbidity and 
varied clinical presentation [1]. Popular means of assessing 
psychopathology in children and adolescent includes self report of 
children themselves as well as report of the parents and projective 
technique such as Rorschach. The Rorschach comprehensive system 
includes a number of imperially derived constellation indices [2]. One 
of them is perceptual thinking index (PTI). The PTI is a revision of 
what has been called the schizophrenia index (SCZI) which was 
formulated late 1970s and early 1980s (Exner 1983, 1996) [2]. Index 
constituted of ve criterions initially but it was revised later in 1991 
and comprised of six criterions, which are as under-
1 X+%  < .61 and  S-% < .41 or  X+%  <.50
2 X-%   > .29
3 FQ-> =  FQu  or  FQ- > FQo + FQ+
4 Sum  Level 2 special scores > 1 or  FAB2 > 0
5 SUM 6 > 6  or W SUM 6 > 17
6 M- >  1 or  X-% > .40

The critical value was taken to be 4 or more. But according to the 
independent studies the Index had unsatisfactory diagnostic 
performance as substantially high rate of false positive was noted 
,most frequently among the patients with major affective disturbance 
and among preadolescent or adolescent whose behaviors are marked 
by considerable anger or negativism. So Hilsenroth , Fowler and 
Padawar [3], studied SCZI and suggested that this Index should not be 
used concretely and it might be better considered as 'Psychosis Index' . 
So in 2000, Exner revised this Index; naming it 'Perceptual Thinking 
Index'(PTI).Like SCZI , PTI has no critical cut off value and is viewed 
as a continuous scale on which higher values are less preferable than 
lower ones.
 
The Rorschach perceptual ThinkingIndex (PTI);
1 XA% < .70 and WDA % < .75
2 X-% > .29
3 LVL 2 > 2 and FAB2 >0
4 R < 17 and W SUM6 > 12 or R > 16 and W SUM6> 17
5 M- >1 or X-% > .40

Age adjustment for W SUM6:
If R > 16: 5 to 7 = 20; 8 to 10 = 19 ; 11 to 13 = 18
If R < 17: 5 to 7 = 16; 8 to 10 =15 ; 11 to 13 = 14

PTI Scores of 4 or 5 signify considerably more mediational/ideational 
trouble than scores Of one or two but that is a concrete differentiation 
.Exner found that adolescent with schizophrenia produced inated 
SCZI variables. Similarly Stokes et al [4] in their study on in-patient 
children found that those with elevated SCZI scores (<4) had elevated 
scores on several PIC-R (parent related personality inventory for 
children) variables related to thought disorder, anxiety and cognitive 
dysfunction.Viglione [5] found in his study that children and adolescents 
produce more false positive SCZI scores than do adult population. 
Franklin and Corneal [6] found in their study bright and talented 
adolescents often display higher SCZI scores. Holoday [7] in his study on 
out-patient children and adolescents diagnosed with post traumatic stress 
disorder, found signicantly higher scores on SCZI than oppositional 
deant disorder (ODD).Hence many studies found SCZI to be clinically 
useful, reliable and valid among adult population [3,8] ; but results have 
been somewhat mixed among children and adolescents.

Moreover, there are few studies on Rorschach PTI (Perceptual 
Thinking Index). One such study was done by Smith et al [9] on 42 
patients including children and adolescents and concluded that “PTI is 
a pure measure of thought disturbance in children and adolescent.” 
Indian studies which deal with Rorschach Perceptual Thinking Index, 
providing data about its satisfactory diagnostic performances 
particularly in children and adolescents are few. 

MATERIAL AND METHODS
Ÿ A total of 30 patients with clinical diagnosis of psychosis and 30 

normal controls between 8 to 17 years was taken and Rorschach 
was administered.

Ÿ To rule out mental retardation Standard Progressive matrices 
(SPM) was used in suspected cases. 

Ÿ The patient  group was rated on Childhood BPRS-A and  Normal 
Control was assessed on GHQ-12

Ÿ Independent sample t and chi square tests were used to compare 
sample characteristics and Diagnostic Efciency  Statistics were 
estimated as described Kessel and Zimmerman [10].

RESULTS
The Student 't' test and chi-square was computed to nd out the group 
differences among the various socio- demographic variables. The 
ndings suggest that there was signicant difference in terms of 
religion and family history and there was no signicant difference 
between  the groups on the basis of age, sex and education. The result 
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also indicated that the psychotic group scored signicantly higher than 
the control group on total score of Perceptual Thought Index(PTI 
).There was signicant difference between the groups on the criterion 
1,2,4 ,5 (p<.05) of PTI Whereas criterion 3 showed no signicant 
differences.When taking the PTI > 3, the sensitivity was.77, specicity 
was  .90, Positive Predictive Power (PPP) was .88,Positive Predictive 
Power (NPP) was .79, hit rate was False positive rate was.23 and false 
negative rate was .10. However if with  the PTI > 4,  the sensitivity 
reduced to.20, specicity  increased to 1,PPP to 1, NPP to .56, false 
positive rate was 0 and false negative rate was.80. However if we take 
PTI =5, the sensitivity level reduces to .03, specicity increases to 
1,PPP to 1, NPP to .51, hit rate , false positive rate is 0, and false 
negative rate as .97.The correlation between PTI criterion and items of 
Brief Psychiatric Rating Scale(BPRS) was seen. The result showed  
negative correlation between guilt and Fab2(p< .01) and positive 
correlation between suspiciousness and Fab2(p< .05), and positive 
correlation between suspiciousness and LVL2(p<.05), positive 
correlation of suspiciousness & conceptual disorganization with 
Wsum6 (p<.01).

DISCUSSION
However, before discussing the results, it is imperative to discuss some 
other relevant factors such as socio-demographic and clinical prole of 
the groups. The ndings indicate that there were no differences 
between the groups on the basis of age, education and sex. This is 
important because some studies reported that many of the Rorschach 
variables are correlated with the number of responses [11,12] and as 
the number of responses(R) might be inuenced by educational level, 
its inuence on other scores is problematic [13]. Some other 
researchers have also observed gender, age, and education effects on 
Rorschach protocols [14, 15]. In this study the groups are statistically 
well-matched on age, sex and education, so we can say that effect of 
these variables on Rorschach protocols have been controlled.  The 
results show difference between the groups on religion and family 
history. When considering the differences of the religion, the reason 
may lie in the referral pattern of the hospital from where the data has 
been calculated and moreover there was no conscious effort from the 
examiner's part to match the subjects on the basis of religion. 
Differences in family history may be due to the fact that hereditary is an 
important predisposing causal factor in many psychiatric disorders, 
including pediatric bipolar [16,17]. 

Although results from recent research show that Perceptual Thinking 
Index (PTI) can be used dimensionally [3, 18], they can be interpreted 
categorically using cutoff scores as well. In this study our aim was to 
see how effectively the PTI can classify subjects as having or not 
having the target diagnosis i.e. psychosis, at various cutoff scores. It 
was found that the groups showed signicant difference in fullling 
the Perceptual Thinking Index (PTI) criterion. 76.7% of the psychotics 
patients fullled the Perceptual Thinking Index( PTI) criteria  > 3, 
whereas only 3 normal  control obtained the score of 3 or more on 
Perceptual Thinking Index (PTI). But in identifying psychosis, PTI 
were found  more efciently when comparing with the Exner's 
psychiatric sample of adults with the diagnosis of schizophrenia 
(n=110) where 75% had a Perceptual Thinking Index(PTI) value equal 
to or greater than 3 and similar ndings have been reported by smith et 
al(2001) in his study on children & adolescents.  When considering the 
PTI total scores, in this study the psychotic group produced 
signicantly more mean scores than the control group.

An ideal predictive test would produce high sensitivity, high 
specicity, and low false positive and false negative rates. The present 
ndings about the diagnostic efciency of the PTI show sensitivity of 
.77, specicity of .90, positive predictive power.88. Negative 
predictive power.79, hit rate.83, false positive rate. 23 and false 
negative rate of .10 when the cut off scores of PTI> 3 was taken. 
However the cut off scores of >4 or=5 resulted in a 0 false positive 
rates; that is no normal were misclassied as psychotics. However, 
these scores led to what might be considered unacceptably high false 
negative rates: that is, individuals diagnosed with psychosis who were 
not identied as not having psychosis by the PTI. As Cut off scores 
always involve decisions regarding the types of error most tolerable 
given the nature of assessment. The overall classication rates 
indicated that the cutoff score of > 3 provided the best overall 
classication, with reasonable trade-off between false positives and 
false negatives. 

Similar ndings have been reported by previous study by Dao & 

Prevatt [19] that yielded the sensitivity of .85, specicity.87, positive 
predictive power.83, negative predictive power.88, false positive 
rate.13,false negative rate.15, hit rate of.86 with a PTI criterion of >3 
on patient with schizophrenic spectrum disorder(SSD) and patients 
with mood disorder but the study was done on adult population. 
Moreover, Smith et al. [9]  in his study using a cutoff of >3 on inpatient 
children & adolescents, concluded Perceptual Thinking Index (PTI) as 
a pure measure of psychosis.

However, contrary to our ndings Kumar & Khess [20] in their study 
obtained a high hit rate of 83% with a cutoff 4 on PTI but again the 
study was conducted on inpatient adults.  Clearly, the use of particular 
cutoff scores will be contingent on the nature and the consequences of 
decision being made. In the present study we examined the 
contributions of the each of the 5 PTI criterion  to the classication of 
psychosis. From all the 5 criterion1, 2, and 5 (p<.001) and 4(p<.05) 
contributed signicantly in classication of psychotics from normal 
control. But, very much contrary to our ndings earlier studies also 
suggested that the new segments like XA% and WDA% 
(criterion1)were not better than the existing variables in differentiating 
schizophrenics from manic but the ndings here should be interpreted 
with caution as the study had no normal control group like which might 
have yielded highly signicant difference in our study. It reafrms the 
fact that the perceptual distortions are more common in affective 
psychosis but signicantly severe thought disturbances are 
characteristic of schizophrenia. When considering the whole result the 
positive ndings for PTI are consistent with other studies [9, 19] 
suggesting that PTI may be a promising tool for measurement of 
thought disturbance in children and adolescents.        

The study had its limitations characterized by a small Sample size due 
to time constraint.Sample included patients with affective psychosis 
only, other psychotic disorder like schizophrenia, schizoaffective were 
not included in the sample because of unavailability of such cases. To 
determine the diagnostic utility of Perceptual Thinking Index (PTI) for 
affective psychosis, a better study design would have been including 3 
groups i.e.  euthymic bipolar, bipolar mania with psychosis  and manic 
without psychosis to ascertain the nature of psychotic features 
associated with these disorders.Knowing the diagnosis of the patient 
may also inuence rater's rating. No provision was there for checking 
the inter rater reliability of Rorschach Inkblot test.

CONCLUSION
The study results indicate that clinical (affective psychosis) group 
differed signicantly from the normal group as they gave high mean 
score on the PTI total scores. The clinical group differed signicantly 
from the control group in fullling PTI criteria, particularly the 
criterion 1,2,4 and 5 helped in differentiating the two groups. The 
diagnostic efciency statistics of PTI indicate that PTI will function 
most efciently with a cut off score > 3 with high sensitivity, 
specicity, negative predictive power, positive predictive power, hit 
rate, low false positive rate & false negative rate. Hence conclusively, 
it can be said that the new Rorschach PTI appears to be a promising tool 
for measurement of thought disorder in children and adolescents. 
Thus, the ndings of this study have implication for assessment 
practice as clinicians using behavior ratings and self report measure 
and Rorschach in their assessment of young children & adolescents 
may nd PTI a useful addition to their assessment of thought disorder.

Table 1:  Showing the socio demographic details of the sample
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Socio demographic
Variables

Clinical
Group
(N=30)

Control
Group
(N=30)

t/2
&

Signicance

Age in years Mean & SD 15.57+1.22 14.53+2.89 1.806

n (%) n (%)

Sex Male 20  (66.7) 14 (46.7) 2.433

Female 10  (33.3) 16 (53.3)

Education Illiterate 1(3.3) 2(6.7) 2.587

Primary 5 (16.7) 9(30)

Secondary 24(76.7) 19(63.3)

Religion Hindu 21(70) 14(46.7) 9.459**

Muslim 9(30) 8(26.7)

Christian 0(0) 8 (26.7)

Family history
of mental illness

Absent 23(76.7) 30(100) 7.925**

Present 7(23.3) 0(0)
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** Signicant level < .01

Table2:Difference between groups on Perceptual Thinking Index 
(PTI) total scores-

*** Signicant level <.001

Table 3: Comparison between clinical and control group on 
Perceptual Thinking Index (PTI) criteria 

*    Signicant level < .05,**   Signicant level < .01, *** Signicant 
level < .001

Table 4: Showing correlation between items of Brief Psychiatric 
Rating Scale (BPRS) and PTI

Table 5: Shows the diagnostic efficiency statistics for different 
Perceptual Thinking Index (PTI) cut off scores
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Variable Clinical group              
N=30                 

Mean & SD

Control Group
N=30

Mean & SD

t value (Df =)
&  Significance

PTI  total 2.77 ± 1.19 .70 ± 1.09 7.01***

Variables PTI
Variables

Clinical 
group            

N =  30 (%)

Control 
group

N=30(%)

2x
(Df=1) 

Significance
Criteria 1  XA%< .70 and 

WDA% < .75
25(83.3) 7(23.3) 21.696***

Criteria 2 X-% > .29 27(90.0) 8(26.7) 24.754***

Criteria 3 LVL 2 >2 and 
Fabcom2 > 1

3(10) 0(0) 3.158

Criteria 4 R<17 and 
WSum6>12, or

R> 16 and 
WSum6> 17

5(16.7) 0(0) 5.455*

Criteria 5 M- > 1 or X-> .40 23(76.7) 6(20) 19.288***

Correlation between BPRS and PTI

BPRS  items XA% WDA% X-% LVL2 FAB2 Wsum6 M-

Guilt _a -0.15 0.043 -0.335 -.454* 0.305 -0.266

Suspiciousness -0.271 -0.112 0.226 .404* .405* .474** 0.03

Conceptual 
disorganization

0.069 #value! -0.082 0.239 0.129 .459** 0.271

Cut off 
scores

Sensitivity Specicity Positive 
predictive 
power

Negative 
predictive 
power

Hit 
rate

False 
Positive 
Rate

False 
Negative 
Rate

PTI> 3 .77 .90 .88 .79 .83 .23 .10

PTI> 4 .20 1 1 .56 .60 0 .80
PTI=5 .03 1 1 .51 .52 0 .97


