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Abstract: Recent research has shown that work stress hesniie a widespread concern in Australia and othemeges. It is a growing concern across all
employment sectors as well as occupational levedsraported as a common cause of occupationalstingVork stress can be prevented if it is identifie
measured and changes are made to the work envimriviulti-Agent technology has been used in margliegtions but has not been applied in
psychology for analysing data. This paper preségtzridized techniques, which have been used tdafeam online tool for work stress assessment and

prevention.
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UZYCIE TECHNIK HYBRYDOWYCH W IMPLEMENTACJI SYSTEMU ON

LINE DO OCENY

STRESU W MIEJSCU PRACY

Streszczenie: Ostatnie badania wykazalye stres w miejscu pracy stakgirzedmiotem rogreych obaw w Australii i w innych krajach. Wszyste&tory
zatrudnienia déwiadczay wzrostu psychicznych choréb zatrudnieniowych.sStraniejscu pracy nge by unikniety jesli jest identyfikowany, mierzony i
stosowne zmiany smplementowane rodowisku pracy. Technologia systeméw wieloagenthvjgst dywana w wielu aplikacjach, lecz nie byta gt
zastosowana w psychologii do analizy danych. Atgkezentuje techniki hybrydowe, zastosowane doyoogline i prewencji stresu.

Slowa kluczowe:Stes w miejscu pracy, intelinentny agent, systeéetonagentowy, systemy neuronowe, logika rozmyta..

Introduction

Work Stress related psychosocial risks have beentified
as having a direct relationship with work stresslence, bullying,
and harassment [14]. As such, psychosocial riske pm ongoing
challenge for the protection of worker psychologisafety and
well-being. Work-related stress affects people fmlimoccupations
and has become a widespread concern both in Awasteald
internationally. The negative impact of work-rethtstress on
employee well-being can be mitigated if the asgedipsychosocial
risks are identified by the organisation and madaipea timely
fashion. Many organizations do not have evidencethanethods
to assess psychosocial risk factors or stressimvtitkplace.
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Fig. 1. Workstress level prediction via the Stref6CE-portal

Given the influence of psychosocial risk and warlated stress
on psychological injury claim costs, it is importahat avenues
to prevent and respond to these hazards are ajpgtedprexplored.

The Australian Workplace Barometer (AWB) tool has rbee

designed to assess psychosocial risks using pigpulbased data
to establish benchmarks across industries and atiomg Whilst it

is not common practice, it is possible for orgati@es to assess
work related risk factors, including stress, uiilz appropriately

validated risk assessment tools. The AWB tool imgpeadapted
for use at an organisation level and psychosodsidsy worker
health and work outcomes can be compared with meaitio
benchmarks to determine levels of risk [5]. Resehahishown that
there is a need for evidence based and easy tonafeods and
techniques to promote the implementation of ongoirnsk
assessment practices within organizations [5, 8].

Intelligent Agents may be useful in this respesttteey can aid
in automatically identifying high risk factors thaffect productivity
and engagement. Most intelligent systems includeegxsystems,
knowledge bases or other intelligent componentsknawledge
base or Knowledge Based System (KBS) are artificiegdlligence
tools that represent knowledge about specific donaaid can be
used to provide intelligent decision with justificen to solve or
clarify problem. These systems are autonomous aedable to
perform with minimal human intervention and can ibtegrated
with AWB online survey tool, within the StressCafé.

The StressCafé is an interactive website that hostdine
surveys, and provides e-feedback to aid the traoslaf research
into policy and practice. In addition it is intemddéo provide
a platform for the development of e-therapies armbumseling
AWSB is the tool StressCafé will provide, which notlyogontains
nationally significant workplace surveys and datéoimation but
also includes access for industry, government Isodigions,
universities, OHS organizations and the commundy cbllect,
calculate, compare and share information in ratatto work
psychosocial risk factors.

1. StressCafé as an online assessment tools
for work-related stress

As we move toward an online world that is growingd awill
continue to grow, the need for internet-based psipdfical tools,
including online assessment and e-therapy, is begpmmore
apparent. AllPsych Online is one of the most comensive and
largest psychology website which provides servicethe general
public, mental health professionals and studentgp®fchology
[4, 13]. In some instances, using the internet ameaium for
therapy has been found to be more effective thanttiditional
face-to-face counseling [13]. Online psychologicalaluation,
including personality, integrity, career, abilityand neuro
psychological assessment, has been found to beessfuot
in a variety of practical settings including re¢mént and selection,
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training and development, employee assistance anogr
and therapeutic environments. In addition to assess and
therapy, internet-based technologies are beingizedil as
educational tools that provide information on tdghes and
interventions aimed at preventing and reducing wetéted stress
and other psychological health symptoms. This islent in the
growing number of websites promoting psychologieahlth and
well-being including: beyond blue, Bully online, Blkacdog
institute, and SafeWork SA, just to name a fewrdsponse to the
growing trend toward online applications, The Ceritne Applied
Psychological Research along with researchers ff@School of
Electrical and Information Engineering based at theversity of
South Australia, have designed and developed akimgpmodel of
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1.1 StressCafé - an interactive website

The StressCafé (StressCafé, 2010) is an interactdsite that
will be the single point of contact for measuringriv stress,
generating feedback, sharing information, and benatking
psychosocial hazards in the Australian workplacgufé 1 [17].
Within the StressCafé using the AWB Online an intévac
autonomous and smart system is developed. The @utmrs
interactive online website within StressCafé wilbyide feedback
to participants who complete a work-based psychiabodsk
assessment survey by comparing individual resuits AWB
benchmark scores. As such, the StressCafé will enabkkers,
employers, researchers and academics to access AlMiBeo
evidence-based psychosocial risk assessment tdutshvean be

the StressCafé, an online workplace stress resowmnd used to extrapolate individual and organizatioseél data and then
management tool for employers and employees. compared, benchmarked nationally and to provide édiaie
feedback.
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Fig. 2. Framework used in developing the StressCafé

The main business/industry/service: Finance and insurance
Number of recorded respondent: 108

User responds are represented by diamonds: 4

Benchmark responds are represented by the o®l:

SUMMARY

Work Pressure

Physical Job Demand

Emotional Job
Demand
Organizational
change

Organizational
Harassment
Work Family Conflict

Psychosocial safety
Climate
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Groups Individual Response Average Standard deviation
{Scaled) Population Population (Scaled)
(Scaled)
Work Pressure 37.5 62.5 9.6 Your score (37.5) is lower
than the average (62.5)
Physical Job 55 50.5 14.5 Your score (55) is at
Demand standard level (36 - 65)
Emotional Job 37.5 62.5 13.6 Your score (37.5) is lower
Demands than the average (62.5)
Organizational 83.3 65 14.6 Your score (83.3) is higher
Change than the average (65)
Organizational 85.7 24.3 5.8 Your score (85.7) is higher|
Harassment than the average (24.3)
Work- Family 37.1 52.9 24.5 Your score (37.1) is at
Conflict standard level (28.4 77.4)
Psychosocial 48.3 62.3 24.6 Your score (48.3) is at
Safety Climate standard level (37.7 —
86.9)

Fig. 3. Benchmarked user feedback summary via tressCaf
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2. Development of StressCafé

The StressCafé and the interactive autonomous systera
developed in stages:

Firstly the design of the framework to be utilizéa the
StressCafé is designed, as shown in Figure 2. Thigrdeonsists
of a human computer interface (HCI), databases,yasaland
feedback mechanism. The HCI will be the first peihiere the user
can communicate with the machine, the computerhia tase.
The databases will store data collected
and internationally, online surveys as well asiinfation pertaining
to specific domain; this domain knowledge can beedus
for intelligent decision making, explaining, for alming etc.
The analyzer will analyze and benchmark the datecated via
online survey according to specified instructioheTecision based
on the analysed result will be presented to the asefeed-back
in the form of graphs and tables that will be pnésé to the user
in real-time.

This is a population based longitudinal study, atads being
collected in stages from places within Australiad aabroad,
the collected data are stored in the respectivabdaes; national
database for storing data the survey results fromm s$urvey
conducted nationally and the international datalikeethe national
database contain survey results conducted intemsdly.
The national and the international data are begggiuo benchmark
user scores respectively. Secondly, the interactivebsite
was developed using PHP, MySQL and Apache, we dereil
Apache as a webserver as it is an open source evebrsPHP and
MySQL are integrated with Apache, MySQL serves amatabase
and PHP a programming language that communicatés the
database and the website. The Decision Analyseisreathe user
data then computes the required population samptanmand
standard deviation from the data, and benchmaskrédsult with the
processed and calculated national data for bendtimgar(6].
The feedback from the decision analyzer are predettt the user
in the form of graph and tables as in Figure 3

nationally

2

An example
in Figure 4.

of an agent and its environment is shbatow

sensors

percepts

actions

actuators

Fig. 4. Agent and its environment [20]

2.1 Application of Agents

Agent technologies are now being used in a widegean
of practical settings due to the fact they providdter modularity,
encapsulation, and abstraction needed for hangdlioblems as they
arise. In the field of medical science intelligagents and multi-
agent systems are an adequate tool for tacklingthhezare
problems. Intelligent agent has been used in possstem,
in particular for hydro-wind electricity generatigontrol [9]. Wang
and Wang applied a society of intelligent agenivark together
in order to perform flexible monitoring processesd&d on various
monitoring request [19]. Fuzzy-means clustering besn applied
to generate rules, for implementing an intelligegént that interacts
with human for diagnosis establishment of the MadRiagnostic
System [12].

The use of intelligent agent-based platform is axyd in [10],
where the approach of combining two or more tealssq
is considered, to integrate their different strésgand overcome
each other’'s weaknesses and generate hybrid solégent based
software system have been applied in areas ashheaie system,
power engineering, process control application, aefence
to name a few.

Based on the industry selected by the user, the eabov

benchmarked user feedback summary is presentedydéreof the
system can also obtain detailed feedback relatinthe¢ different
categories as work pressure physical job demand lstcclicking
the appropriate links provided in the summary page.

Within this autonomous model of the StressCafés intended
that we use Intelligent Agent and Multi-agent, before describe
how it will be done, an overview of agent, intedlig agent, multi-
agents and their applications are provided.

3. Agent and Multi-Agents

An agent is anything that can be viewed as penogivts
environment through sensors and acting upon thairamment
through effectors [16]. Wooldridge and Jenningsraef an agent as
a software or hardware entity that autonomouslgteeto changes
in the environment through the use of sensors andhtors [20].

The role of Al is to develop an agent program fhgilements
the agent function that is the mapping from prexept actions:
agent = architecture + program.

An agent is mainly a computer system that can a
independently and autonomously on user behalf. &oreomous
agent is capable of accomplishing its goal withole direct
intervention of humans or other agents, and has@aover its own
actions and internal state [20].

Rather than being used alone, intelligent agents ban
combined into a broader multi-agent system (the kipation of
one or more agent in a system). In a Multi-agestesy the agents
interact, communicate and negotiate with each otbeachieve
desired goal.

NASA'’s Deep Space 1 Mission (DS1) was the firstceparobe
to have an autonomous, agent based control sydténThe agent
based system was able to monitor and rectify probiand
eventually replaced 300 of the ground crew that waeded
to monitor progress continuously.

4. Hybrid Intelligent System for analysing work-
stress data

Problem solving and decision making involves défar
components or subtask, each of which require diffeprocess
of processing [21]. There are different techniqtines are developed
to solve problem as:

Traditional hard computing techniques as operati@s®arch
and expert systems.

Soft computing techniques as neural networks, fuagic and
genetic algorithms.

Traditional hard computing and soft computing aegemred
to as intelligent techniques; these intelligenthtéques have their
own strength and weakness and cannot be appliedobee
all problems. Thus combining or integrating two feliént
techniques to solve complex are now widely applietybrid
intelligent systems are computational systems thaegrate
different intelligent techniques from the two caiggs mentioned
hhove [21].

As a part of this research it is intended thatgraéing multi-
agent along with neural networks and fuzzy logic haild
the decision analyser will be a solution to ourybem.

At present, the work stress data collected via eurare
analysed using the Statistical Packages for S&u@nces (SPSS),
so we propose to develop Intelligent Multi-Agent ci3@n
Analyser (IMADA), within the Intelligent Agent Fragmork (IAF)
for analysing work stress related data and provieedback.
The multi-agent system developed will be used tatgp the tables
within the databases [6]. The decision analysdreisg developed
hybridizing Neural Network and Fuzzy Logic, as reuretworks
have the capability of learning, adaptation anchiifieation and
fuzzy logic deals with sharp transition betweenlusmn and
exclusion.



The learning capability of the neural network whembined
with the transparency and interpretability of théerbased fuzzy
system will make the analyser more intelligent aswharter.
By integrating Neural Network with fuzzy logic algnwith the
Multi-agents we intend to develop an intelligensteyn that will be
faster and more accurate for analysing work relateess survey
data.

5. Expectations and benefits from the StressCafé

Stress is an increasingly common reaction to lifieessors
including psychosocial risks in the workplace. Yetognizing the
symptoms of stress may not always be recognizetidindividual,
thereby leading to the ineffective management ofmppms.
Also how can they know their stress level and memasiie stress
level with people who are in the same professiodifferent states
within Australia. These issues were investigategmdy by Dollard
etal and then developed the Australian Workplaceomater
(AWB): A national surveillance system of Australiawork
environment [5]. This world class national survémsto identify
psychological factors that impact on people’s vioeling at work.
The user will have their result scored, benchmared presented
as shown in Figure 3.

The StressCafé an e-platform for assessing jobsstsgin
related psychological risk intends to be very uksdbr every
worker, employer, researcher and academic, inedeBt stress
measurement, benchmarking and management.

6. Conclusion

With the advances in technology and access toneteand
online technologies, new online methods for psyohichl
assessment are emerging. Many online websites quipped
to offer online counseling and other psychologyedatools and
products for example beyond blue [1], Bullyonling, [BISE [7],
Stress-Research [18], robertsoncooper [15], BlackIdstitute [2]
but there is a need for evidence based psycholagg&aassessment
tool [1, 2, 3, 15, 7, 18]. The StressCafé will fllifhis need, as it is
designed to provide user with feedback on their kwoglated
psychological risk to prevent and reduce job strdihus the
StressCafé will be a highly sophisticated evideresel online one
stop for workplace psychosocial risk assessmenteslance tool
promoting psychological injury prevention and intamtion for use
by employees and employers.
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