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Abstract
Screening of psychiatric diseases is 

always a difficult task due to the variable 
presentations of the illnesses. Moreover, 
the screening is often biased due to the 
prevailing differences in medical logic 
of the doctors, who hardly have time 
to incorporate everything depicted in 
a ready diagnostic tool, e.g., Diagnostic 
and Statistical Manual (DSM) or ICD. 
Therefore, to reduce such complexities, 
computerization of psychiatric screen-
ing is a unique approach under clinical 
informatics. The reason behind such a 
trend could be due to the fact that com-
puterized tools are faster, accurate and 
reliable. Western-world remains the path-
finder to design such tools, while in the 
third-world countries, especially in India, 
no such attempt had been made till date. 
The present work is thus a pioneering ap-
proach to design and develop such a tool 
to screen adult psychiatric disorders with 
a third-world perspective. The developed 
tool is consisted of a list of questions 
covering eleven broad disease-domains 
and their subdomains. The questionnaire 
is set with the help of a group of qualified 
psychiatrists to incorporate their clinical 
expertise, which is usually based on DSM-
IV. The questionnaire-tree is designed us-
ing nested ’if-else’ logical operators with 
their answers essentially boolean. The 
performance of the developed tool has 
been tested on a large set of diagnosed 
patients (say, 550). The overall accuracy 
is found to be quite appreciable. 
Keywords: psychiatry; diagnostic tool; 
DSM-IV; computer; patients; logical 
flow chart.

Introduction large. Therefore, significance of such tools 
are immense in populous communities, 
e.g., India. 

Psychiatry (mental diseases) comes un-
der the broad field of neurology and rightly 
been considered as important as one’s 
physical health by World Health Organi-
zation [1]. Rather, derangement of one’s 
mental health does harm to its physical, 
social, occupational habitat [2]. Another 
important reason behind the global aware-
ness of mental health is that, some psychi-
atric illnesses are showing an increasing 
trend in the population [3, 4]. Moreover, 
the variable etiopathologies, manifesta-
tions, treatment-responses and prognosis 
are largely variable from one patient to 
another [5]. Fig.1 has schematically shown 
the hurdles associated with the screening 
of an illness. It is also worthy to mention 
in this regard that screening remains the 
mainstay to a successful diagnosis that 
is again key to the successful manage-
ment of any illness. Thus, screening of 
psychiatric illnesses remain a challenge to 
the doctors, whose diagnostic expertise 
largely depends on their individual grasp 
on the theoretical as well as the practi-
cal knowledge. Diagnostic and Statistical 
Manual (DSM)-IV [6] or International Clas-
sification of Diseases and Related Health 
Problems (ICD)-10 [7] remains the root of 
their individual knowledge base. It is not 
unlikely that in a crowded clinic, it is often 
difficult for them to meet all the points of 
a DSM or ICD-based diagnostic protocols. 
Thus, a computerized tool containing all the 
diagnostic features of a particular illness 
could be very useful to them. Moreover, 
such tool, if developed with the genuine 
incorporation of one’s clinical expertise, 
can also help the general physicians as well 
as the nursing staff to rule out or detect 
a psychiatric illness in the population at 

1. Some previous 
interview-based 
approaches 

In the early days (60’s and 70’s), in-
terview-based screening techniques were 
the part and parcel of an expert system in 
psychiatric data analysis. Some of these 
tools, used popularly are as follows: 

Wing and Giddens [8] proposed a clini-
cal interview-based screening tool known 
as Present State Examination (PSE). The 
tool was developed based on a question-
naire for rating the psychiatric symptoms 
reported by the patients. Probably this was 
the first reported interview-based tool 
and was very popular in those days. Later 
Wing and Cooper [9] suggested CATEGO 
system from PSE for psychiatric screening, 
especially for the diseases with syndromic 
nature (having multiple aetiopathologies). 
In the same year, Harless and Templeton 
[10] developed another tool called CASE 
for the medical students for revising the 
diagnoses they make in the hospital. This 
was a pioneering approach for implement-
ing computer — based expert tools as a part 
of teaching. 

In 1963, Keinmuntz [11] wrote a compu-
ter program, namely Minnesota Multipha-
sic Personality Inventory (MMPI) that could 
automatically interpret some psychiatric 
illnesses. His paper was published in 1975 
with a catchy title «The computer as clini-
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cian» in American Journal of Psychology. 
This work possibly was the first clue to the 
scientific community to conceive that com-
puter can be made as competent as a clini-
cian. Moreover, a stronger challenge was 
made by Spitzer in 1983 [12] — «Psychiatric 
screening: Are clinicians still necessary?» 

Spitzer and Endicott [13] devised 
DIAGNO based on standardized psychia tric 
questionnaire through yes or no logical 
flow diagram. The tool gained a lot of 
popularity, due to its easy-to-use approach. 
Based on DIAGNO, later in 1982, Schmid 
et al. [14] developed DiaSika, another inter-
view — based tool that was very popular 
in Germany. 

It is important to note that all these 
ap proaches have been made in the West-
ern World and nothing such has been 
attempted or reported in the third-world 
countries where these kind of tools are 
really needed.

 

2. Aims
and objectives 

The present paper is thus a novel at-
tempt to computerize psychiatric screening 
in India. It aims to design and develop an 
interview-based computerized question-
naire (covering eleven broad sections of 
illnesses and their subsections) whose 
answers are essentially done boolean. 
Moreover, the performance of the devel-
oped tool has been tested on a large set 
of diagnosed patients (say, 550) through 
a large multicentric trial in Indian rural and 
suburban sectors. It is important to men-
tion here that a rough inference has been 
derived regarding the prevalence of these 
eleven psychiatric diseases in the tested 
population.

3. Materials
and methods

The present study has been conducted 
by using the following tools and techniques: 
DSM-IV nosology: DSM-IV is a well-ac-
claimed diagnostic tool in psychiatry. It is 
the most popular diagnostic tool practiced 
in India. DSM-IV is officially published 
by the American Psychiatric Association in 
1994. This fourth revised version is a cor-
relation of the tenth revision of WHO’s 
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Fig. 1. A schematic diagram showing hurdles of screening and diagnosis. 
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Fig. 2. Logical flow diagram of the questionnaire. 

ICD, i.e., ICD-10. It concentrates on the 
(a) manifestations of psychiatric illnesses 
irrespective of all age groups and genders,
(b) diagnostic certainties and uncertain-
ties, (c) systematic description of the 
psychi atric diseases, (d) multiaxial evalu-
ation system, and (e) multiple diagnoses 
(concept of syndrome) [6]. 
Logical flow chart using PERL language: 
A questionnaires is set consisted of total 
55 questions one after another (whose 

answers are essentially boolean) using
a binary tree. Parent-child relationships 
have been established among the major 
diseases and their subclasses using a logical 
flow chart (refer to Fig. 2). Such heuristic 
flow diagram has been coded with PERL 
language, which is having the feature of 
Common Gateway Interface (CGI) so that 
the patient — data can be stored into a 
database (we have used MS Access to store 
the data). PERL is a less complex language 
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than the C or C++ and JAVA. and thus 
user-friendly. The detail architecture is 
shown in Fig. 3. 

3.1 The experiment 

The present study is deployed only on 
eleven broadly divided adult psychiatric dis-
orders (barring culture-bound psychoses, 
sexual disorders, atypical psychoses e.g., 
impulse control disorders and relational 
problems). The eleven included diseases are 
shown in Table.1 as follows: Each section 
is again subdivided according to the DSM-
IV classifications. The questions (total 55) 
are framed not only using the DSM-based 
diagnostic criteria but also these are modi-
fied accordingly with the help of expert’s 
domain knowledge. The information, thus 
inserted in the questionnaire are duly saved 
in a database for referencing and editing 
using query-based search. As mentioned 
before, using a nested if-else logical ope-
ration, with the help of CGI-friendly PERL 
language the questionnaire is formed. 

The performance of the tool is exa-
mined among a large patient population 
(n=550) through a multicentric trial. The 
disease-wise diagnostic accuracies of 
the developed tool has been compared 
with that of the human experts, who had 
already diagnosed the diseases. The per-
formance of the tool has been analyzed 
(by calculating the percentage deviation) 
disease-wise as shown in (refer to Fig. 4. 
The percentage deviation for each daises 
has been calculated as follows: 

Disorder Total patients Distribution (%)

1. Delirious 68 12.3

2. Psychotic 98 17.8

3. Mood 79 14.3

4. Anxiety 165 30

5. Somatoform 26 4.7

6. Eating 17 3.0

7. Personality 32 5.8

8. Phobic 23 4.1

9. Gender identity 04 0.7

10. Psychosomatic 25 4.5

11. Sleep 13 2.3

Table 1. Eleven adult psychiatric diseases with their prevalence rate.
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Fig. 3. CGI (Common gateway Interface) Architecture.

δ =             � 100,
Ti –Ci 

Ti 

where δ indicates the percentage devia-

tion, i denotes the no. of illness, T indicates 

the targeted output and C denotes the 
calculated output. Moreover, an average 
absolute percentage deviation value has 
been calculated to measure the average de-
viation by using the following equation, 

where, n denotes the no. of illnesses under 

(1)

δabs =             ,
Σ δii=1

n

n (2)

study, δi indicates the ith illness. The δabs for 
the tool’s performance as calculated above 
is found to be 37.81818. 

Further, the tool’s diagnostic ability (the 
hypothesis) has been tested using the fol-
lowing binomial equation:

Z =                     ,             
(X–n∗p)
�n∗p∗q

where, X denotes the no. of correctcare 

diagnosis, n is the patient no., p indicates 
the probability of getting the correct di-

agnosis, and q is the probability of getting 

the incorrect diagnosis, i.e., (q =1 – p). The 
alpha level is the arbitary level of signifi-
cance that statisticians choose to distin-
guish the probable from improbable for a 
hypothesis to substantiate. In psychiatry 
and psychology research, alpha level is 
usually chosen typically between 0.1–0.5 or 
even 0.001 in some special circumstances. 
In the present study, the alpha is set to be 
equal to 0.5. 

(3)

4. Results
and discussions

The tool’s diagnostic speed is found to 
be much superior than that of the human 
experts as obvious. Some diseases, e.g., 
mood disorders and psychotic disorders 

tend to consume more time than the rest 
of the lot. This is because such illnesses 
are highly non-linear and has got a lot of 
ramifications. 

It is seen that «anxiety disorders» top 
the list of as the most prevalent illness in the 
studied population, while «gender identity 
disorder» are the least, but existing in the 
population.

From the result of the δi values de-
picted in Fig.4, it is evident that «anxiety 
disorders» are best diagnosed by the tool 
substantiate the fact that these are also 
best diagnosed by the human experts. 
The reasons behind such a scenario are: 
(i) patients can help doctors as they do not 
loose the control over the logic, (ii) only 
few salient features those can be easily 
evaluable, and (iii) often encountered in 
a clinic. On the other hand, «psychotic 
disorders» are difficult to diagnose due to 
(i) high variations of presentations among 
patients, (ii) change in disease course, and 
(iii) patients can not help the doctors as 
they usually loose control over their logic 
and reality-realization. It is also important 
to mention here that, psychotic illnesses 
has got so many look-alike subclasses, 
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which are often found amalgamated with 
each other and thus very difficult to be 
isolated. 

The hypothesis has been tested here 
using SPSS NONPARAMETRIC Texpert 
systemT package of SPSS BASE and it is 
found that the tool’s overall diagnostic 
ability is more than 60% with the statisti-
cal significance level 0.05 for each major 
disease involving the total patient-popula-
tion. Such a finding substantiates the aver-
age absolute percentage deviation value, 
calculated above.

5. Conclusions 

The present tool has got the following 
merits: 
• The developed tool is simple and user-
friendly, 
• It is data size independent, 
• The performance (speed and accuracy) 
of the computerized interview-based tool, 
developed in the present work is found to 
be better compared to that of the psychia-
trists, 
• The tool is able to diagnose best the 
«anxiety disorders» and on the other hand, 
the «psychotic disorders» could not be 
diagnosed up to that mark, 
• From the epidemiological study, it is 
evident that «Anxiety disorder» is the most 
prevalent one and fortunately diagnosable. 
While the «gender identity disorder» is the 
least prevalent one though diagnosable, 
• The «psychotic disorder» is the most 
difficult illness to be diagnosed. The rea sons 
could be (i) variable etiopathologies, (ii) 
difference in presentations from patient-
to-patient, and (iii) change in disease-
course, 
• The database of the tool could be 
used as a robust reservoir of patient-data 
(personal, occupational and social history, 
chief complains, past history, treatment 
received, and the age, sex, religion). Mo-
roever, it is editable, 
• It is able to provide the most suitable 
treatment plan corresponding to the di-
agnosed illness, 
• From the saved patient’s data, the im-
provement/prognosis of the patient can be 
determined from time-series study, and 
• The tool can be used in busy psychiatry 
hospital especially by the novice psychia-
trists and nursing staff. Thus, it can be used 
as a teaching tool too. 

However, the said tool has also got the 
following demerits : 
• Tedious, 
• Rigid, 

Adult psychiatric illnesses
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• To make it learn one has to go manipu-
late the application program, and 
• It is unable to diagnose multiple dis-
eases.

6. Future directions
 

For removing the demerits, the present 
tool can be modified as follows: 
• It can be incorporated with machine-
learning techniques (using artificial intel-
ligence) so that the machine can think like 
human experts and provide its diagnosis 
rather than copying from that is embedded 
with the system. At present the author is 
working on this issue, and 
• Such a tool may have wider inter-
con nectivities through Internet, so that 
patient’s database can be accessed from 
each health center, thus making it more 
robust catering more users. 

7. Summary 

The present study involves the philoso-
phy to develop a computerized screening 
tool using logical flow of a set of question-
naires based on a synchronous mixture 
of expert’s domain knowledge as well as 
DSM-IV nosology. The objective behind 
such an effort to attempt computerization 

of psychiatricscreening in the populous 
countries, like India, where the ratio of psy-
chiatrists vs. patients are poor. Moreover, 
by using CGI and MS Access, a database
of the screened patients have been made 
for easy retrieval of the patient-data using 
a query-based search. The developed tool
is found to be faster, as obvious and relia-
ble to screen eleven broad adult psychiatric 
illnesses as well as their subgroups. Finally, 
such a tool can be an interesting and useful 
one regarding its usability in a busy psychi-
atric out-patient door or even the lying-in 
wards. Furthermore, it can be extended as 
a good teaching tool too. Finally, it is also 
important to mention here, that using the 
merits of knowledge-based system this 
kind of tool can be modified in future.
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Fig. 4. Disease-wise performance of the developed tool.
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