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Abstract— Rising prevalence of mental health diseases is a
serious problem for society. Some areas in Asia have no med-
ical facilities and proper mental health care is unavailable.
To cope with these problems, application of ICT for mental
health services has been recognized as one of the effective
approaches. Therefore, we have been studying and putting
into practice online counseling for people assigned overseas.
We constructed a system using agile software development
for those assigned overseas in Asia. The first step involved
developing a prototype system based on system requirements
after we repeatedly discussed system development with
people in charge of a clinic. Next, we conducted interviews
about the online counseling system. We also discussed and
analyzed the interviews. Finally, we completed the online
Web counseling system by repeatedly discussing possible
improvements with the clinic and then incorporating the
changes in the system. Moreover, we evaluated the system
by conducting a survey in the form of a questionnaire. Since
we developed an effective online counseling system using
statistical methods, this paper reports on the construction
and usability evaluation of the system.

Index Terms— online web counseling system, mental health
care, agile software development, user-centered design, us-
ability evaluation

I. I NTRODUCTION

The total number of Japanese who stay in foreign coun-
tries is now over 1 million, and that number is increasing
year after year. In particular, the number of Japanese
staying in Asian countries including China has expanded
rapidly. The suicide rate of those on overseas assignments
exceeds the mortality rate that is due to traffic accidents
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International Conference on Network-Based Information Systems, pp.
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and crime. The risk of suffering mental health problems
is somewhat high, due to problems such as working away
from home, language barriers, and differences in culture,
human relationships, and medical facilities. Some areas of
Asia have no medical facilities, and proper mental health
care is unavailable. Therefore, online counseling systems
are needed. So far there is some research about online
counseling systems [1, 2] and mental health care systems
[3]. We have been studying and putting into practice
online counseling for people assigned overseas [4, 5, 6]

Various technologies are being developed in the com-
puter industry. Among them, online services and systems
have been proposed in many fields. E-health is one exam-
ple of this [7]. User satisfaction and cost-cutting are also
becoming increasingly important. In some cases, however,
communication between IT engineers and mental health
specialists did not go well and then the system developed
was not easy for users to use. Therefore, user-centered
design (UCD) involving IT engineers and mental health
specialists is necessary [8]. Agile software development
based on UCD has received a lot of attention [9, 10, 11,
12, 13]

In our study, we aim to prevent mental health prob-
lems from worsening as a result of negligence for those
assigned overseas in Asia. Therefore we constructed an
online web counseling system in cooperation with a clinic
by agile software development based on UCD. Moreover,
we evaluate the system by conducting a survey in the form
of a questionnaire. In this paper we developed an effective
online counseling system using statistical methods, we
report on the development of the system, describe the
system itself and evaluate the system.

The rest of this paper is organized as follows. We
explain how the system is developed in Section 2. In
Section 3, we describe our online Web counseling system,
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focusing on who the authorities are and what functions
they have. Moreover, in Section 4, we evaluate the system
by conducting a survey in the form of a questionnaire.
Finally, in Section 5, we conclude the paper.

II. D EVELOPMENT WITH AGILE METHODS

Ordinary users can access the online Web counseling
system. During the development, we needed to decide
on specifications that satisfy the needs of counselors and
clients for high phases of the software life cycle. Since
the online counseling system is used by end-users who
are not experts, it is important to discuss the gratifying
specifications reflected via end-user demands. Therefore,
UCD was desired. To construct a system incorporating
UCD, we developed an online web counseling system in
cooperation with a clinic using agile software develop-
ment.

In cooperation with a psychiatric clinic, concrete re-
quirements are created by communicating with psycho-
logical counselors and patients. One of the agile method-
ologies iterates the analysis phase and the design phase
based on user evaluation until user needs are reflected,
unlike in the case of traditional development. In the case
of this project, the following phases are iterated until users
are satisfied.

• Reanalysis based on results of evaluation of analysis
by users.

• Redesign based on results of evaluation of analysis
by users.

Agile software development also has the following
features.

• Iterations of analysis and design.
• People-to-people exchange.
• Response to changes.
• Bolstering cooperation with customers.
• Release of available software at the end of each

iteration.

We believe that an effective counseling system reflected
the needs of counselors and clients by incorporating the
above features. In view of the agile methodologies and
features, the development flow is as follows.

Development flow:
Stage 1.Develop a prototype system based on system

requirements.
Stage 2.Conduct interviews about the system.
Stage 3.Discuss and analyze the interviews.
Stage 4.Complete the system based on the content

of the interviews.

In each stage, we repeatedly discussed and analyzed
these issues with the people in charge of the clinic. In
addition, we evaluated the completed system.

The first step involved developing a prototype system
based on system requirements after we repeatedly dis-
cussed system development with people in charge of the
clinic. Next, we conducted interviews about the online

counseling system. We also discussed and analyzed the
interviews. Finally, we completed the system by repeat-
edly discussing possible improvements with the clinic and
then incorporating the changes in the system.

A. System Requirements

In the first stage, we summarized the system require-
ments by repeatedly discussing system development with
the people in charge of the clinic. Some of the important
system requirements were as follows:

• Since confidentiality of counseling content is impor-
tant and the content is strictly secret, the system
prevents information from leaking.

• User interface: Page color and layout.
• Basic functions: PDF uploading/downloading and

log function.

We had requirements for system confidentiality, user
interface and basic functions such as personal information
protection, page color and PDF uploading/downloading.

Based on the above system requirements, we summa-
rized system requirements specifications and had the two
important system requirement items:

• Mail counseling should be managed by one mail
server, since confidentiality of counseling content is
important and encrypting mail server communication
is difficult.

• The server should be managed by an associate mem-
ber since outside contractors increase the risk of
leaking counseling content.

Because the confidentiality of counseling content is
very important, mail counseling managed by one mail
server is needed. The reason is that encrypting mail server
communication is difficult. That counseling content may
be leaked by intercepting mail server communications.
The reason for server management being done by asso-
ciate members is that outside contractors increase the risk
of leaking counseling content. In fact, we constructed the
servers by using open source software. The reason why
the system is developed by open source software is that
users gain peace of mind from knowing that developers
constructed the system not as a black box system, and re-
sponsibility for their responses in every situation remains
inside the system. We developed a prototype system based
on these system requirement specifications.

B. Interviews Regarding the Overall Image of Online
Counseling

Seven people were interviewed before starting the on-
line counseling system. The seven people are carefully
selected for effective counseling system. The selection is
determined based on the folloing:

• The person is interested in counseling.
• The person have used computers.
• The person can promote people-to-people.
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• The person gives permission to disclose personal
information for our study activities as necessary.

The following questions were asked.

1. What do you think of online counseling?
2. What information do you want to know when you

use online counseling?
3. Do you have any concerns regarding the security of

online counseling?
4. What do you think of our online counseling system?

We tabulated the results in Table I. A few things were
discovered from the results of the interviews. Generally,
people had a good impression of online counseling,
and nobody had a bad impression. Most people wanted
to know about their counselor’s background, especially
because they could not see their counselor’s face and
because they were revealing many sensitive personal
things.

With face-to-face counseling, information can easily
be kept secret, but with online counseling, cases have
occurred where people’s personal information has been
revealed outside of the counselor’s office. Therefore, we
designed a system that is relatively safe. The designer
of the security system focused on making sure that
everything was safe for the online counseling system, but
most people are not overly concerned about it. People
that were interviewed did not know much about online
security, but had the interviewees been more conscious
of security issues, the results of the interviews probably
would have been different.

The following results were obtained using this system.
Most people wanted to find out as much as possible about
their counselor. If they knew how many people talked
to this counselor, they felt more confident and could
trust the counselor more. Because they know what’s
bothering them, people can see clearly what their problem
is. Designing a questionnaire with many choices might be
difficult.

The reason people want to be able to look at the emails
they send is so they can better understand and organize
how they feel about themselves.

The people wanted the words to be closer to the center
of the page.

The system was adjusted to be in line with the results
of the interviews. These interviews generated much infor-
mation from users. Their opinions were reflected when
designing the system.

C. Correlation Analysis of Interviews

We conducted further interviews with 23 people and
categorized the results from the interviews into four fac-
tors. Table II shows the results of the correlation analysis
based on a survey of our research and the four factors
using SPSS 15.0J.

Considering correlation coefficient between‘ Easy to
use’and‘ Design,’it was concluded to be insignificant
according to the table (r = -.201 (df=23), ns). Just because

TABLE I.
RESULT OF INTERVIEWS REGARDING THE OVERALL MAGE OF

ONLINE COUNSELING STYLES.

TABLE II.
RESULTS OF CORRELATION ANALYSIS(N=23).
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it was easy to use did not mean that the design was
considered to be good. The reason why the correlation
coefficient was considered insignificant, was not because
the system failed to support the user to the point where it
was easy to use. To say this another way, this system’s
user interface was effective in fulfilling the user’s require-
ment. Also, it is not the design so much as how well the
basic system can function to support online counseling.
Regarding online counseling, the user’s purpose is quite
clear, so if the user’s will is strong enough to want to
use this system for online counseling, the design is not
terribly important. The basic design of this system is not
like those used in game software for entertainment and it
is also different from a commercial web site.

Considering the correlation coefficient between‘ Easy
to use’and‘How well a person can operate a computer,’it
was concluded to be insignificant according to the table (r
= -.103 (df = 23), ns). Concerning how easy the system
is to use, the system has cleared the next two points.
First, even beginners who have made no preparation will
find this system easy to use. Second, generally speaking,
the system was designed to such an extent that it would
be easy to understand, so sometimes users feel they are
doing wasteful operations, but this original system was
not meant to be this way.

Considering the correlation coefficient between‘ Easy
to use’and‘Trust,’it was concluded to be insignificant
according to table (r = .055 (df = 23), ns). Even though
this system is easy to use, users will find that trust comes
from other factors. To obtain trust, we need to use code
numbers as much as possible, and the important thing is
to think separately about the design and the ease of use.

From the correlation analysis results, the system design
was not poor to the point where it was hard to use.
However, contrary to our expectations, all items ware
concluded to be insignificant.

III. O NLINE WEB COUNSELING SYSTEM

In this section we present our online Web counseling
system by the use of agile software development method-
ologies.

A. System Overview

Figure 1 shows how the counseling system is config-
ured. Counseling took place by sending mail mutually on
the Web. All messages are stored in a database of the
system to prevent the information from leaking outside.
Moreover, the system automatically sends notification
mail to counselors. This will enable reporting consultation
mail to counselors without logging into the system. And
the counselors respond to the clients for consultation after
login. The reason why Email is just used for notification
is that the counseling content in Email is leaked by in-
tercepting mail server communication or computer virus.
Figure 2 shows the contents of an auto notification mail
that is sent.

Clients access the system by a Web browser and input
contents of consultation to their own counselor after

Figure 2. Notification mail.

logging in. When the mails are sent, a counselor receives
the message of consultation. The counselors respond to
the clients for the consultation.

Our system is implemented on Linux and uses Tomcat
as the application server, MySQL as the database manage-
ment system, and Post fix as the mail server. The system
does not limit the time. Because clients can send and
receive at a time that is most convenient for them, they
can feel reassurance― they are connected to someone.
Moreover, clients sometimes feel like they can talk about
things over the internet that they cannot talk about face
to face.

From the interview results, we see that people had a
good impression of online counseling, and nobody had a
bad impression. Most people wanted to know about their
counselor’s background because they could not see their
counselor’s face, were revealing many sensitive personal
things, and feel anxious. Therefore, we provide the web
pages for detailed information on counselors. Moreover,
these interviews generated much information from users,
for example, layout, color, function and so on. Their
opinions were reflected in the online counseling system.
Therefore, clients can feel more confident and trust the
counselor and the system.

B. Authorities and Their Functions

There are authorities for each user in the system, and
the utilizable operation differs. The authorities and their
functions are as follows.

(1) Authority: administrator
Functions:

• counselor registration.
• counselor assignment.
• confirmation of applications for counselors
• confirmation of the account list
• auto notification mail sending log

(2) Authority: counselor
Functions:

• mail browsing.
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Figure 1. System configuration.

• mail sending.
• confirmation of access logs
• change in registration information
• PDF up/downloading

(3) Authority: client
Functions:
• mail browsing
• mail sending
• change in registration information
• counselor application

Users that have administrator authority can manage the
counseling system. They can assign a client to a counselor.
In our system, the only person that can view the contents
of a consultation is the assigned counselor.

Users that have counselor authority are paid specialists
in counseling and can provide counseling to clients.
Figure 3 shows a screenshot of a received mail list page
for a counselor.

Figure 3. Received mail list page for counselor.

Users that have client authority are people that receive
counseling. Anyone can acquire an account with client
authority. If a counselor for a client is not assigned, the
user cannot use counseling functions.

IV. EVALUATION

We evaluated our online Web counseling system by
conducting a survey in the form of a questionnaire. The
test users were all graduate students at Toyo University.

A. Questionnaire Design

First of all, we conducted a pre-survey to decide
question items. The six people interviewed for the pre-
survey are all students at Toyo University. We have
about 10 question items written by them and a total of
59 question items were adduced. On the basis of their
question items and category classification method, we
conducted a gathering of scientific data, a card produc-
tion, group classification and graphic explanation. Their
question items are classified in 5 groups and each group
is given a name as a factor: ”Easy to use”, ”Design”,
”Trust”, ”Degree of satisfaction” and ”Image”. Figure 4
shows each group and part of the question items.

We created a system evaluation questionnaire from the
pre-survey. The questionnaire consists of 18 questions: 9
choice questions and 9 written questions. Table III shows
part of the questions and its results.

Question 1 is a question to grasp how often users use
personal computers and measures relation of skills and
evaluations. There is not Question 1 in the pre-survey,
however we added the question for skill evaluation.

Question 2 is a question for easy to use. Since there are
ease to operate, speed of behavior, easy to get information
and so on, we distilled their views into a question in terms
of easy to use.

Question 4 is a question for trust. There are needs for
conducting a survey of trust of a system from the pre-
survey.

Question 6 is a question for design. Since there are size
of string, font, layout of display and so on, we distilled
their views into a question in terms of design.
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Figure 4. Example of question items.

Question 8 is a question about the degree of satisfaction
of the online counseling system. The question is created
to survey if the degree of satisfaction is enough, what
functions the system demands and what parts of the
system is not enough.

Question 12 is a question for speed of response con-
nected with easy to use. The question is created to survey
how users feel stress and how ease to use are influenced
by speed of response.

Question 14 is a question for representation of writing.
The question is included in ease to use and design,
however, the question is created as independent question
to survey how ease to use is influenced by representation
of text.

Question 16 is a question about the image of online
counseling system. The question is created to survey what
image uses have.

B. Carry Out Questionnaire Survey

We carried out a questionnaire survey of our system
to students of the software science laboratory in Toyo
University.

In question 1, the usage frequency of questionnaire 1
shows that the usage frequency of PC or Internet for
the questioners was high because the questioners were
student.

Question 2 shows an ease of using the online counsel-
ing system. Comments of ”user-friendliness” was higher
than ”slightly hard to use”. We received comments such
as ”Easy to use and simple because number of menus is

not too many”, ”Easy to understand because the system
is simple” and ”Font size is small at commonly use area”
from free description form. These comments are linked
to the display of the system.

Many answers ”less-creditworthy” were obtained from
question 4. Therefore it is unclear how user data is treated
in the system, users may feel uneasy about the system.

As comment below ”Warm color background is com-
fortable” and ”The system is simple and user-friendly”,
we obtained a relatively-good comment for the design in
question 6. [?] shows that cold colors such as light blue,
white and blue have a calming effect.

As for question 8, there were some comments about the
system having limited functions. We obtained comments
such as ”telephone and video phone function are needed.
mobile function is also needed.” and ”mail communica-
tion is hard to communicate on a real-time basis”. This
system targets workers stationed abroad, therefore we
adopted a message based system to resolve the time lag.
It is true that our system can not respond in real time
when users have troubles, chat or video phone functions
need to be developed.

In question 12, comments for response speed were
good. The current system is based on text, system be-
havior is comfortable.

We received good comments about text representation
in question 14.

About system image, there were ”good” and ”poor” in
fifty-fifty in question 16. Such as positive comments as
”users can consult a counselor anonymously without face
to face interaction” and ”users can contact a counselor
at home” were obtained. However there were negative
comments ”feel uneasy about individual information”,
”users have reservations against advice reliability from
counselors”, ”users are worried whether counselors reply
or not”, and so on.

C. Analysis of Questionnaire

We performed correlation analysis of the questionnaire.
Table IV shows the result of correlation analysis for the
questionnaire.

We obtained three correlations. First, usability and
satisfaction have a relation. If systems can be used without
stress, users satisfaction for the system will grow. The sec-
ond correlation is the relation between text representation
and system image. The more systems have articulate text
representation, the more understanding users can obtain.
The third correlation is proficiency and usability. Users
with proficiency get the impression that the system is
awkward to use.

Therefore we plan to upgrade our system by modifying
the system from the viewpoint of usability and text
representation, then we think users can decrease feelings
of resistance.

However improvement of usability cause debasement
of proficiency. Our system’s target is for the beginner and
the experienced. By reason that usability for users who are
unfamiliar with PC is also important, it is important to add
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TABLE III.
EXAMPLE OF QUESTION ITEMS.

TABLE IV.
RESULT OF CORRELATION ANALYSIS FORTABLE III

proficiency usability authenticity design satisfaction response speedtext representationsystem image
proficiency 1 −.418 −.314 −.054 −.224 .094 .364 .187
usability 1 .051 .078 .524∗ −.364 −.219 .000

authenticity 1 .015 .082 .107 −.165 .187
design 1 .302 .184 .258 .023

satisfaction 1 −.371 −.061 .187
response speed 1 .289 .187

text representation 1 .488∗
system image 1

functions for the experienced without hindering usability
for a beginner. [5] and [6] show that there are differences
of impressions about the online counseling system among
countries, especially for colors of the system, and demand
for the system, respectively.

The usability survey was performed for clients and
counselor. There was a lot of feedback on the system de-
sign from test users. From the correlation analysis results,
we see that the system design was not poor to the point
where it was hard to use. To say this another way, this
system’s user interface was effective in fulfilling the user’s
requirements. If the system has a certain level of design,
users require other things, such as functions, because the
purpose of use is clear. It is different from game software
for entertainment and commercial web sites. Moreover,
generally speaking, the system was design to such an
extent that it would be easy to understand, so sometimes
users feel they are performing wasteful operations, but this

original system was not meant to be this way. In addition
to these, to obtain trust, it is necessary to think separately
about the design and the ease of case.

V. CONCLUSION

We have developed and operated an online Web coun-
seling system by use of agile software development
methodologies to prevent mental health problems from
worsening by early negligences for those assigned over-
seas in Asia. The system is constructed in cooperation
with a clinic. The system can offer mental healthcare
services by Japanese professionals working in Japan to
a lot of Japanese nationals that work in foreign countries.
The central focus is on China and Taiwan. All messages
are stored in the data base of the system to prevent the
information from leaking outside. Counselors are able to
provide a consultation via the Web without going to the
client’s location and the system does not limit the time.
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We have developed an effective online counseling system
using statistical methods

The results of the system evaluation showed that de-
mand for original functions outside the system design are
high under the system that has a clear intended purpose.
It is also important to make someone feel less inhibited
by increasing security and improving the system image.
Information secrecy and security carries great weight in
online counseling systems that are closely associated with
mental issues.

In the future, we plan to improve the user interface
from the psychological standpoint and to increase the con-
fidentiality and security. We aim to establish counseling
services over the Internet, with a focus on psychological
testing.
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