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Summary

The purpose of this study is to design the interactive diagnosis
system for preventing and managing of habitual substance
disorders in adolescents. Research process includes the
requirement analysis, making of questionnaires, actual survey,
and its analysis. Especially, this paper is about knowledge-based
system to diagnose the factors of the habitual substance disorder.
Our system is to diagnose and manage habitual substance
disorder, especially addictions to drinking, smoking and drug. It
collects answers for the questionnaires about adolescent’s
environment, and analyzes the factor for adolescents to fall into
temptation. Our system suggests the customized solution to
conquer that for each adolescent. Moreover, our system also
saves the history to manage the status of each teenager constantly
and to make the survey and analysis information. With our
system, young boys and girls can know their seriousness of
alcoholism, nicotinism, and narcotism. And they can get all
possible helps through our system.
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1. Introduction

Habitual substance disorder in adolescents is very serious
problem. Students smoking, drinking, and using drug
increases (especially female students). Moreover, startup
age is younger. For example, the percent of the smoking
adolescents increases annually in Table 1.

Table 1: the percent of the smoking adolescents in Korea

2001 2002 2003 2004 2005 2006

MH 24.8 23.6 22.1 15.9 22.4 23.8

MM 6.0 3.5 2.8 2.4 9.6 9.3
FH 7.5 7.3 6.8 7.5 13.5 13.0
FM 3.2 2.0 0.9 1.7 6.3 59

“ MH: male high school / MM: male middle school
FH: female high school / FM: female middle school
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Government, research institutes, schools, and parents
try to solve this problem continuously. And many online
sites are available. As the research by KIHASA (Korea
Institute for Health and Social Affairs), Internet is the
major source of medical information. And users using
online sites for health increase. Especially adolescent is
familiar with Internet and long-time user, so they have
experiences to get information for health over 35%. And
they likes to access personally. However, existing web
sites for this provide only static and general medical
information such as the danger of addictions such as
smoking, drinking, and using drugs. So they are
insufficient to give them customized and interactive
management.

By these reasons, we research the knowledge-based
system to analyze the factors of habitual substance
disorder in adolescents. It provides the man-to-man
analysis and. Moreover, our system is web-based user
interface for users to access whenever and wherever,
personally.

This paper consists of 3 additional sections. Section 2
explains the detailed design of the knowledge-based
system to generate customized diagnosis and solution.
Section 3 shows several simulation result and analysis.
Finally in section 4, we summarize our research.

2. Design of the Knowledge-based System

2.1 System Design

The knowledge-based system is virtual expert system.
Using web site, adolescents can request the diagnosis and
get the customized solutions without meeting doctors,
nurses, and psychologists.

We design it using knowledge base concept as showed
in Fig. 1.
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Fig. 1 Knowledge-based system

Our system in Fig.1 consists of knowledge base,
reasoning engine (with inference rule), analysis report, and
solutions.

Knowledge base has 5 categories: ‘Background of
respondent’, ‘Drinking diagnosis’, ‘Smoking diagnosis’,
‘Drug use diagnosis’, and ‘Psychological diagnosis’.
‘Psychological diagnosis’ consists of 4 characteristics:
antisocial propensity, impulse propensity, depressive
propensity, and uneasy propensity.

‘Background of respondent’ includes the respondent’s
environments such as smoking/drinking/drug frequency,
home environment, school life, friendship, will of refusal
and so on.

‘Reasoning engine (with inference rule)’ makes the
‘Analysis Report’. Section 2.3 showed the detailed
explanation about them.

To access everywhere, we make all of the ‘Solutions’
as web pages with dynamic image and flash item.
‘Prevention/ Suspension/ Recovery Classroom’ contains
the interactive improvement to overcome the problem.
And as the result of the psychological diagnosis, if the
respondent has problems, then the system leads him/her to
psychological recovery room. ‘Psychological recovery
room’ includes the method to get rid of stress, stretching &
exercise, music therapy, relaxing therapy, mediation, art
therapy, writing/reading, and conversation with parents.
‘Helpful organizations’ include domestic and international
organizations or sites.

The factors have influence on the habitual disorder
directly or indirectly in Fig. 2.

Next, we make the questionnaires using the
relationship in Fig.2 and previous works from [1] to [11]
in Table 2.

Table 2: Questions of the factors

Factor Questions

Belief for habitual substance disorder [1] 19
Will of refusal for addictions to drinking 7
Will of refusal for addictions to smoking [2] 9
Will of refusal for addictions to drug [3] 7
Home environment [4][5] 22
School record [6] 6
Adaptability for school [7] 10
Family’s habitual substance disorder [8] 10
Antisocial characteristic [9] 11
Impulse characteristic [10] 10
Depressive characteristic [11] 13
Uneasiness characteristic [11] 10
Self-consciousness 20
The number of friends having habitual 1
substance disorder
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Fig. 2 Relationship of the factors.

The factors in Table 1 have questions as showed in
Appendix. The answer of each question has 5 levels; for
example, 1(absolutely no), 2(no), 3(normal), 4(yes), and
5(absolutely yes).

Each adolescent has variable environment, and that
environment can be changed timely. Therefore, the
influence of each factor is different among them. That is,
we focus on the individual analysis.

2.2 Design of Knowledge base

Knowledge base for each factor is defined as database
tables as showed in Table 3 (for example, it contains the
detailed content of the belief for habitual substance
disorder).

Table 3: Table design of the knowledge base (Example)

Content | The Belief for habitual substance disorder

TablelD | y 03Jindanl Date 2008.10.27
Col_ID Content Type Length Null Key
NUM Seq. # int 4 N PK”
1D User ID varchar 50 Y

Q1 Answer1 | tinyint 1 Y

Q2 Answer 2 | tinyint 1 Y

Q3 Answer 3 | tinyint 1 Y

.. omitted ..

Q19 Answerl9 | tinyint 1 Y

TOTAL Sum int 4 Y

GETIN Date datetime 8 Y

“ PK: Primary Key

In Table 2, ‘NUM’ field is the unique sequence
number of table entry. And ‘ID’ field contains the user
identification. We use this field to make the history records
of each student. From ‘Q1’ field to ‘Q19’ field are the
answers for the questions showed in Part 1 of Appendix.
‘“TOTAL field is the summation of the answer values from
‘Q1’ field to ‘Q19’ field. We use this ‘“TOTAL’ value to
define the status of respondent for that factor. For this
example, the “TOTAL’ value below 56 means weak belief,
from 57 to 69 means normal, and over 70 means strong
belief. (In here, each answer for this factor has 4 level
value (1~4) for 19 questions.)

2.3 Design of Reasoning Engine

The inputs of the reasoning engine are factors to have an
effect on habitual substance disorder in adolescents. Those
factors are showed in section 2.2.

The factors have 3 levels: SeriousState, NormalState,
and StableState. The ‘SeriousState’ level means that the
influence of that factor is great, so it needs to overcome
that factor. The ‘SeriousState’ level means that the
influence of that factor is great, so it needs to overcome
that factor.

The factors have different number of questions, and
different criterions to classify the state of their own factor
as 3 levels. So we make the normalized criterions by
transforming our index from its value into a range of 0 and
1(the maximum value of each factor). Lower bound (LB)
and upper bound (UB) of ‘NormalState’ as showed in
Table 4.
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Table 4: Criterion of the factors

Factor LB uB

Belief for habitual substance disorder 0.792 | 0.958

Will of refusal for addictions to drinking | 0.571 | 0.829

Will of refusal for addictions to smoking | 0.600 | 0.778

Will of refusal for addictions to drug 0.686 | 0.886

Degree of acceptance 0.583 | 0.792

Home Degree of freedom 0.667 | 0.875

environment

Degree of satisfaction | 0.550 | 0.575

substance problem, the report gives the factors which have
possibility to give her stress. In this case, if
self-consciousness, belief, and freedom in family are
stronger, then immunization for the habitual substance
disorder is better.

Simulation Result

As the result of analysis, you are now a normal person.

School record 0.583 | 0.625
Adaptability for school 0.600 | 0.723
Family’s habitual substance disorder 0.300 | 0.550
Antisocial characteristic 0.314 | 0.545
Impulse characteristic 0.475 | 0.675
Depressive characteristic 0.269 | 0.423
Uneasiness characteristic 0.250 | 0.400
Self-consciousness 0.575 | 0.750

By above reason, the rank of the average value is not
meaningful. Therefore, the reasoning engine, first of all,
classifies the normalized factor values into 3 groups:
SeriousGroup, NormalGroup, and StableState. Second, in
each group, it compares the distance from the LB or UP.
Then the engine generates the list of 5 top factors
according to influence from ‘SeriousGroup’ to
‘StableState’ orderly.

3. Simulation and its Analysis
We simulate three cases: a desirable student, a normal

student, and an addicted student. The analysis reports for
them are showed in from Fig.3 to Fig. 5.

Simulation Result

As the result of analysis, you are now a desirable person.

Following content includes the factors which have possibility to give you stress.
If you improve following things, it can be helpful for your sound life.

1. Your self-consciousness is relatively normal.
Flease make it strong.

1. Your belief for habitual substance disorder is relatively normal.
Flease make it strong.

1. Your family accepts you very supportable.
You are satisfied with your family.

However, your family is a litle uncomfortable for free of action.

Fig. 3 Simulation result for a desirable student

The case in Fig. 3 shows the result of a very desirable
student. Because she has no danger for the habitual

Following content includes the factors which has possibility for you to be addicted.
If you improve following things, it can be helpful for your sound life.

1. You can fall into temptation of smoking easily.

You can fall into temptation of drinking easily.

Sometimes you can fall into temptation of drug.
2. You have a litle antisocial characteristics, so restrain of your anger is not easy.
3. The belief for habitual substance disorder is relatively weak.

4. You looks uneasy.

Fig. 4 Simulation result for a normal student

The case in Fig. 4 shows the result of a normal student.
Because he is not addicted now, but has only weak factors
for the habitual substance problem, the report gives the
factors which have possibility for him to be addicted. In
this case, the will of refusal is major weak point, and next,
antisocial characteristics, the belief, uneasiness and
characteristics are the problem. Especially, because he has
antisocial and uneasy psychological problem, our system
leads him to psychological recovery room.

Simulation Result

As the result of analysis, you are now an addicted person.

Following content includes the factors for you to fall into temptation.

If you improve following things,
it can be helpful to habitual substance di

1. You fall into temptation of smoking easily.
You fall into temptation of drinking easily.
You fall into temptation of drug easily.
. You have a stress of low school score.
. Your parents have habitual substance disorder. It influences you.

- Your belief for smoking/drinking/drub is weak.

[ R

. You have negative self-consciousness.

Fig. 5 Simulation result for an addicted student

The case in Fig. 5 shows the result of a serious
addicted student. Because he is weak for all factors, the
report gives the 5 top serious factors to fall into temptation
of habitual substance disorder. In this case, the will of
refusal is major weak point, and next, school score,
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parent’s habitual substance disorder, the belief, and
negative self-consciousness are the problem. Especially,
because he has serious problems, our system leads him to
suspension class room.

Because previous factor analysis for habitual
substance disorder in adolescents include only subset of
the factors: for examples, paper [12] only have factors
such as father’s smoking, mother’s smoking, friend’s
smoking, and level of stress. Therefore, we only show our
simulations results.

4. Conclusion

Habitual substance disorder such as smoking, drinking and
drug is very important issue. Online site is cost-effective
method to understand and analyze the individual health
problem. And it is good accessibility. Therefore, we design
the knowledge-based system to diagnose and analyze the
habitual substance disorder. It is virtual expert to help each
adolescent to overcome the problem. We do case-by-case
simulation, and then explain the result in this paper.

The main point of this study is man-to-man analysis
of habitual substance disorder in adolescents. And then it
provides customized solution to solve the problem. The
further works are to make graphical report for the
diagnosis history.

Acknowledgment

This work was supported by the Korea Research
Foundation Grant funded by the Korean Government
(MOEHRD)" (KRF-2006-311-E00114)

References

[1] Wright, Roosevelt JR, Watts, Thomas D., "Alcohol and
Minority Youth", Journal of Alcohol and Drug Education,
\Vol.36, No.2, pp.68-72, 1991.

[2] Velicer W, DiClement CC, Rossi JS, Prochaka J, Brandenburg
N, "A decisional balance measure for assessing and
predicting smoking status”, Journal of Personality and
Social Psychology, \Vol. 48, pp. 1279-1289, 1985.

[3] Aas H, Klepp K, Laberg JC, Aar., "Predicting adolescents
intentions to drink alcohol", Journal of Studies on Alcohol,
\ol.56, pp.293-299, 1995.

[4] Kim K.J., Effects of academic achievement and the way of
bringing up children on self-consciousness [dissertation],
Jungang University, 1984.

[5] Kwak K.J., "Life Satisfaction of Adolescents in Terms of
KLSSA", Korean Psychological Journal on Social Issues,
\Vol.2, No.1, pp.5-12, 1995.

[6] Herbert WM., "Multidimensional Self-Concepts: Construct
Validation of Responses by Children”, American
Educational Research Journal, Vol.27, No.l, pp.89-117,
1990.

[7] Behavioral science institute of Korea University, The
Handbook of Mental (2), Hakjisa Publisher, pp.197-288,
2000.

[8] Kim J, Kim K.B, Jun H.M, "The Standardization Study of
High Risk Group of Adolescent Drug Users Screening
Test-HIRIGADUST( II ): Validity", Journal of Korean
Academy of Addiction Psychiatry, Vol.2, No.l, p.55-66,
1998.

[9] Korean Adolescent Institute of Youngsin Academy in
Chungang University, Today's Adolescents, Changang
University, Vol.9, 1985.

[10] Barratt ES, "Barratt Impulsiveness Scale, Version 11 (BIS
11)", Handbook of Psychiatric Measures. Washington, DC:
American Psychiatric Association, pp.691-693, 2000.

[11] Kim K.I., Kim J.H., Won H.T., Korean Manual of Symptom
Checklist, Chungang Aptitude Publishing, pp.7-39, 1984.

[12] Cho W.J., Kwon LS., Kim K.S., Seo G.M., "Relationship
between Problematic Drinking Behavior and the

Personalities of High School Students”, Journal of Korean
Academy of Community Health Nursing, Vol. pp.471-39,
2004.

Kong In-Yeup received the B.E., M.E. and
Ph.D. degrees, from Pusan National Univ. in
2000, 2002 and 2007, respectively. After
working as a postdoc researcher in Inje Univ.
(from 2007), she has been a full-time lecturer
at Kumoh National Institute of Technology
since 2008. Her research interest includes
high-speed network, IPv6, embedded system,
and WMN. She is a member of KMMS, KICS, and KOSMI
Korea.

Bae Jeong-Yee received the B.E. and M.E.
degree from Seoul National Univ. in 1984
and 1987. And she received his Ph.D Degree
from Ewha Univ., in 1996. She is now the
associate professor in Inje Univ. in Korea.
Her research interests are Medical
Informatics. She is a member of KOSMI.

Kim Young-Hoon received the M.D degree
from Seoul National Univ. in 1978 and the
Ph.D degree from Inje Univ. in 1992. He is
now the professor of Psychiatry and Paik
Institute for Clinical Research in Inje Univ. in
Korea. His main research interests are on
psychopharmacology and neuroscience. He is
a member of CINP and KCNP.

Hwang Won-Joo received the B.E. and M.E.
degree from Pusan National Univ. in 1998
and 2000. And he received his Ph.D Degree
from Osaka Univ., Japan in 2002. He is now
the assistant professor in Inje Univ. in Korea.
His research interests are USN, WMN. He is
a member of KMMS, KICS, KISS Korea
and IEICE Japan.




IJCSNS International Journal of Computer Science and Network Security, VOL.8 No.12, December 2008 239

Appendix

Only several part among 14 factors are showed here.

Part 1. Belief for habitual substance disorder

Life is boring without drinking/smoking/drug.
Drinking/smoking/drug makes thinking and working
easy.

I cannot work well without drinking/smoking/drug.

I do drinking/smoking/drug to overcome life’s pain.
I’m not ready to stop drinking/smoking/drug.

I do drinking/smoking/drug because of the desire for
it.

Although | stop drinking/smoking/drug, my life will
not be changed.

Anger quieted down with drinking/smoking/drug.

If no drinking/smoking/drug, life will be depressive.
There is no reason to stop drinking/smoking/drug.

I’m weak-willed to stop drinking/smoking/drug.

I can make friends with drinking/smoking/drug.
Drinking/smoking/drug is not a problem to me.

If I stop drinking/smoking/drug , | want to do it.

I do drinking/smoking/drug because of friends or
other people.

The reason of drinking/smoking/drug is inheritance.

| feel comfortable with drinking/smoking/drug.

| think that the person having drinking/smoking/drug
problem is a bad or inferior person.
Without drinking/smoking/drug, |
uneasiness.

cannot control

Part 2. Will of refusal for addictions to smoking

When having a meeting with friends, | want to smoke.
When wake up, | want to smoke.

When uneasy or stressful, | want to smoke.

When talking and playing with friends, | want to
smoke.

When refreshing myself, I want to smoke.

When I’m angry, | want to smoke.

When intimate friends are smoking, | want to smoke.
When I recognize | didn’t smoke, | want to smoke.
When work makes me break down, | want to smoke.

Part 3. Home environment

My parents know my best friends well.

My parents try to understand me when conversation.
My parents want to know the reason when I’'m
anxious.

My parents always give an answer about my question.
My parents say “Don’t worry”, “Good job” or “Cheer
up” frequently.

My parents know for me how to study well.

My parents scold me for deal things in home without
permission.

My parents force me to study hard when meeting
friends for a while.

My parents allow no mistake.

My parents scold me when | don’t follow their
instructions in spite of a little thing.

My parents force me to follow their directions.

My parents don’t approve anything if it cannot catch
their fancy, although I do something right.

I want to live with other family.

| do interesting things with my parents.

Our home and family is wonderful.

Our family is concordant.

My parents give fair treatment.

My family considers mutual feeling.

My family is better then other family.

I’m happy with my family.

I like the time with my parents.

I like my home and family.

Part 4. Antisocial characteristic

I show temper in spite of a minor thing.

I cannot calm down because of uncontrollable anger.
| fight like a tiger.

| fight despite an unimportant thing.

I have done a fist fight and knocked a thing to pieces
| steams easily and tend to become emotional.

I do any action immediately.

Making long-term friend is difficult to me.

I’m antisocial and self-centered.

When I’m upset, | have to my anger out.

I have no confidence, and cannot work with certainty.



