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ABSTRACT� ���� successful�Health� Informatics� program� is� the� product� of� careful� planning,� sound�
management,�dedicated�healthcare�professionals�and�support�staff,�and�a�commitment�to�appropriate�funding�
to� support� capital�purchases�and�on�going�operations.�Also,� it� requires� the� fusion�of�multiple� technologies�
such�as�medical�devices,�network� computing,�video�conferencing,� software�and� telecommunications,� into�a�
seamless�system.��

Nevertheless,�all�new�technical�implementations�impact�the�social�system�of�which�they�become�a�part.�
This�is�particularly�true�of�Health�Informatics�systems�.The�technological�innovation�and�the�desire�to�diffuse�
it�into�the�medical�profession�of�the�project�region,�must�strategically�engage�stakeholders�within�its�project�
scope,�and�be�sensitive�to�cultural�beliefs�and�the�local�values�system.�Effective�change�requires�that�people�
not�only�believe�that�change�is�necessary�but�understand�how�change�will�come�about�and�what�the�conse�
quences�will� be.�Consequently,� the�design�of� the�Health� Informatics�System�needs� to� include�both�a�priori�
Organizational�Change� effort� to� overcome� latent� resistance�within� the� social� system� and� an� early�on� and�
continuing�evaluation�component�to�assure�accurate�feedback�of�utilization�rates�on�a�continuing�basis.�Of�
fundamental� importance� is� a� clearly� articulated� and� hierarchically� supported� purpose� that� facilitates� the�
change�process.��

Objective�of�this�research�is�to�define�appropriate�methodology�for�organizational�change�interventions�
for� implementation� in�Health� Informatics� �� telemedicine� projects.�As� a� case� study�we� are� presenting� tele�
medicine�program�“THYRONET�“developed�in�Serbia.�

Background�and�significance�

Breakthrough� medical� technologies� have� already� raised� life� expectancies� quickly� and� dra�
matically� even� in� poor� countries� without� much� health� infrastructure.�Human�Development�Report�
2001�(Oxford�University�Press,�2001)�commissioned�by�the�United�Nations�Development�Program�
(UNDP)�argues�that�information�and�communications�technology�and�biotechnology�can�actually�
make� major� contributions� to� reducing� world� poverty.� “Ignoring� technological� breakthroughs� in�
medicine,� agriculture�and� information�will�mean�missing�opportunities� to� transform� the� lives�of�
poor� people”.� Advanced� medical� technologies� provide� an� important� solution� to� providing� high�
quality� health� care� and� controlling� costs.� They� can� save� money,� improve� quality,� increase� eco�
nomic�productivity,�and�save�lives.�Medical�technology�is�enabling�diseases�to�be�diagnosed�faster�
and�more�accurately,�health�care�providers�to�be�more�efficient,�patients�to�recover�faster�and�with�
improved�quality�of�life,�and�nations�to�create�greater�productive�wealth.��

Health�Informatics�systems��have�a�great�potential��to�improve�healthcare�through�the�use�of�
information�technology,�but�at�he�same�time�they�influence�social�systems�of�which�they�become�a�
part� [22,9,1].�Appropriate�organizational� interventions�need� to�be�designed� into� the�health� infor�
matics�projects�to�overcome�inertial�resistance�to�change,�monitor�utilization,�and�proactively�en�
sure� cost�effective� systems� implementation.� [3,6,8].Continuous� feedback� loops� maximizes� stake�
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holder�input,�enhances�the�recognition�for�the�need�to�change�and�indicate�level�of�commitment�to�
the�process.���

Information�and�Communication�Technology�(ICT)�and�health��

Information�and�Communication�Technology�can�be�of�great�assistance�to�healthcare�profes�
sionals�in�the�process�of�diagnosis,�treatment,�monitoring,�medication�prescription,�referral,�infor�
mation� retrieval�and�communication,�documentation�and� transactions.� � Innovations� from� the� in�
formation�technology�industry,�applied�to�health�care,�can�be�grouped�into�the�following�catego�
ries:�

o Public� information� on� health:� health� care� services� and� providers,� health� care� policies,�
legislation,�news/information�about�health�and�medicine�

o Health�information�exchange�for�administrative�purposes�between�organizations,�patients,�
patient�health�insurance,�hospitals,�clinics;�health�authorities�

o Telehealth�/�Telemedicine:�investigation,�monitoring,�management�of�patients�using�re�
mote�access�to�patient�data�and�information�provider�to�provider�or�provider�to�pa�
tient�

Over� the� years� the� terminology� in� health� related� information� technology� has� changed� and�
continues�to�change.�The�World�Health�Organization�(WHO)�has�addressed�this�issue�with�an�al�
ternative�idiom,�Health�Telematics,�(2)�which�is�a�composite�term�defined�as:��

o �health�related�activities,�services�and�systems,�carried�out�over�a�distance�by�means�
of� information� and� communications� technologies,� for� the� purposes� of� global� health�
promotion,�disease�control�and�health�care,�as�well�as�education,�management,�and�
research�for�health.���

Information�and�Communication�Technology�(ICT)��and�change�management��

Change� management� is� about� people,� not� about� changing� technology� or� processes.� For�
change� to� work,� it� needs� participation� from� all� sides.� It� should� involve� all� stakeholders,� but� the�
message,� the� training� and� the� involvement� should� be� tailored� to� the� needs� of� each� individual�
group.��For�change�to�last,�it�has�to�be�reinforced.�And�the�more�control�people�feel�they�have�over�
the�change,�the�less�stressed�they�become�[33]�.�According�to�Bashshur�(1997):�

“When� technological� innovations� are� not� accepted� or� implemented� properly,� generally� the�
failure�may�be�traced�to�a�poor�fit�between�the�nature�of�the�innovation�and�the�vested�interests,�
resources,�and�expectations�of�its�major�gatekeepers.”�

The� importance� of� managing� organizational� change� effectively� has� compelled� a� growing�
number�of� organizations� to� incorporate� the�discipline� into�major� initiatives�of�all� sorts,� from� the�
introduction� of� IT� software� packages� to� business� process� and� organizational� structure� changes.�
The�contribution�of�effective�change�management/leadership�to�the�achievement�of�positive�results�
is� quite� evident.� Statistics� Canada� has� reported� that� Canadian� firms� have� achieved� performance�
improvements�of�46�percent�for�process�innovation,�32�percent�for�product�innovation�and�25�per�
cent�for�productivity�improvement,�when�combining�of�innovative�Human�Resource�Management�
(HRM)� practices� with� information� and� communication� technologies� (ICT),� in� change� initiatives.�
When�firms�do�not�include,�or�use�only�low�levels�of�HRM�practices,�and�only�rely�on�high�ICT�for�
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benefits,�the�resulting�productivity�improvements�were�noticeably�smaller:�24�percent�for�process�
innovation,�14�percent�for�product�innovation�and�9�percent�for�productivity�improvement�[28].A�
large�number�of�ICT�programs�are�actually�more�predominately�change�programs,�or�service�im�
provement�programs,�with�the�implementation�of�technology�being�only�part�of�the�solution�[17].�
Furthermore,�concentrating�on�the�technological�aspects�of� these�programs�can�lead�to� less�effec�
tive�results.��

Research�methodology�

Previously,�we�have�reported�a�development�of�cost�effective,�highly�efficient�electronic�Thy�
roid�consultation�and�referral�system�from�primary�care� to�secondary�and�tertiary� institutions� in�
Serbia�“�THYRONET�SERBIA”�[23].�

Research�on�quality�improvement�in�health�care�shows�that�there�are�some�areas�of�organiza�
tional� development� � that� are� particularly� important� [32].Firstly,� cultural� change� ensures� that� the�
underlying� beliefs� and� values� of� the� organization� support� the� open,� constructive� reflection� re�
quired� for� effective� clinical� governance.� Secondly,� �technical�� development� ensures� that� people�
have� the� skills� to� undertake� such� work,� and,� thirdly,� structural� development� of� committees� and�
systems�is�necessary�to�coordinate�and�monitor�quality�improvement�work.�In�addition,�effective�
organizational� development� requires� determined� leadership.� Those� responsible� for� the� develop�
ment�of�clinical�governance�will�need�a�clear�understanding�of�what�is�being�introduced�and�why.�

From�the��literature�review�we�have�found�that�following��approaches��have��been�considered�
to�be�essential��for�successful�implementation�of�health�information�technology�[4,34]��:�

Leadership�� �health�informatics�projects�need�three�kinds�of�leaders:�one�(or�more)�physician�
champion(s),�a�senior�management�commitment�and�a�skilled�project�manager.��

Detailed� planning.� �All� project� managers� have� to� be� trained� in� developing� detailed� project�
plans.�

Managing�expectations.��Careful�consideration�has�to�be��given�to�the�scope�and�benefits�of�the�
projects�so�that�user�expectations�are�kept�realistic�

Ensure�that�clinicians�are�an� integral�part�of� the� initiative.�Where�appropriate,�project�sponsors�
have�to�be�lead�clinicians�and�both�project�steering�groups�and�working�groups�consisted�of�multi�
disciplinary�groups.�Members�of�both�working�and�steering�groups�have� to� include�clinical� staff�
from�a�wide�variety�of�backgrounds,�e.g.�physicians,�nurses,�administrative�staff�and�allied�health�
professionals.�

CASE�STUDY���“THYRONET�SERBIA”�

An�eElectronic�Thyroid�Consultation�Network�to�Optimize�Patient�Care�in�Serbia�

Currently� in�Serbia,� �estimated�80%�of�all�referrals� to�Tertiary�Care�for�Thyroid�disease�are�
deemed�unnecessary�or�ill�timed�by�the�specialty�care�providers,�and�detract�from�time�and�effort�
available� to� treat� the� remaining� appropriate� referrals.� � Specialists� are� forced� to� conduct� trips� to�
Primary�Care�facilities�to�effectively�triage�the�thyroid�cases�that�truly�need�to�be�seen�in�the�Terti�
ary�Care�setting.��Caseloads�during�these�trips�are�high,�reducing�patient�to�specialist�interaction�to�
a�few�minutes�per�patient.�Documentation�on�patient� treatment�rarely�is�delivered�from�Primary�
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Care�to�the�Specialty�Care�center,�necessitating�costly�duplication�of�laboratory�and�radiology�test�
ing.��Documentation�from�the�Specialty�Care�center�often�does�not�return�to�the�Primary�Care�cen�
ter,�rendering�follow�up�care�more�difficult,�and�denying�Primary�Care�clinicians�with�the�oppor�
tunity�to�learn�from�each�case.��

A�deployed�web�based�electronic�consultation�system�is�proposed�to�alleviate�the�problems�
noted�above.����Specialty�Care�endocrinologist�and�Nuclear�Medicine�specialists�created�web�based�
protocols� for�patients� referred� to� their� facility.�These� forms�dictate� the�minimum�level�of�clinical�
data�required�for�referral.� �A�clinical�case�manager�will�review�these�submitted�consult�requests,�
triage�them,�and�forward�to�the�appropriate�specialist/sub�specialist.��The�receiving�specialist�will�
only�accept�the�referral�after�approval.�Interaction�between�referring�provider�and�specialist�about�
the�case�will�occur�securely�within�the�system.��Treatment�recommendations,�additional�diagnostic�
studies�and�other�required�data�would�be�exchanged�in�this�manner.�Patient�treatment�notes,�di�
agnostic�findings�and�follow�up�notes�will�be�stored�within�the�system.�As�patient�s�return�to�the�
Primary�Care�setting,�their�case�history�and�treatment�plans�will�be�available�for�the�referring�pro�
vider�for�review.��

An�important� first� step� in� this�extensive�project� is� the�development�of�a�pilot�program�im�
plementing�web�based�consultation�in�a�patient�referral�system.��The�pilot�program�comprises�an�
electronic�consultation�and�referral�system�between�the�Thyroid�Gland�and�Metabolism�Institute�in�
Zlatibor�and�the�Endocrinology�University�Clinic�in�Belgrade.��

The�Thyroid�Gland�and�Metabolism�Institute�in�Zlatibor�exemplifies�an�excellent�model�for�
rationalization�of�a�patient�referral�system,�since�almost�100%�of�the�patients�that�enter�the�Institute�
are�being�referred�to�specialist�consultations.�Institute�in�Zlatibor�consists�of�hospital�facilities�(400�
beds)� and� out�patients� unit� (ambulatory� part).� It� is� a� combination� of� a� local� (regional)� primary�
health� institution� (for�out�patients)�and�specialized�hospital� (second�and� tertiary� level).� �Thyroid�
disease� patients� from� the� surrounding� area� (population� of� approximately� 2,000� 000� people)� are�
reefed�to�Thyroid�Gland�and�Metabolism�Institute�in�Zlatibor.�Although�almost�all�procedures�rou�
tinely�used�in�thyroid�disease�diagnostics�and�therapy�are�available�the�in�Zlatibor��current�physi�
cian�and�staff�education�levels�and�experience�are�at�the�primary�care�level.��Specialty�care�consul�
tations� are� provided� by� the� referent� (University)� institutions� from� Belgrade� (350� km� distance).��
These�specialists�travel�to�Zlatibor�to�review�practically�all�in�patients�and�outpatients�during�their�
weekend�visits.�They�usually�have�around�200�consultations�per�visit�(averaging�two�minutes�per�
patient).�Thus,�the�quality�of�this�type�of�consultation�is�less�than�ideal.��

The�use�of�an�electronic�system�will�optimize�the�time�a�specialist�spends�with�a�referred�pa�
tient,�as�complete�diagnostic�workups�will�have�been�completed.��Additionally,�this�needy�patient�
will�not�be�competing�for�specialist�time�with�inappropriately�referred�patients.��Electronic�storage�
of�patient�information�allows�for�rapid�retrieval�and�secure�archival�of�critical�information.��Addi�
tionally,�modern�database�information�supports�detailed�data�analysis�to�observe�clinical�patterns�
and�treatment�effectiveness.��

Nevertheless,��ITC���telemedicine�projects�like�“Thyro�Net�Serbia”�not�only�hold�the�potential�
for� increasing� patient� access,� and� enhancing� the� quality� and� timeliness� of� patient� care,� but� they�
also�hold�the�potential�of�altering�the�flow�of�clinical�information�and�the�potential�to�alter�the�loci�
of�clinical�decision�making�.It�is�in�the�latter�two�areas�that�we�find�the�roots�of�social�resistance�to�
the�utilization�of�Health�Informatics�systems.��The�degree�of�this�resistance�varies�from�case�to�case,�
but�is�always�present�and�more�often�than�not�results�in�low�utilization�rates�of�Health�Informatics�
solutions�after�the�initial�“honey�moon�period”�of�new�implementations.�To�overcome�this�serious�
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problem,�the�design�of�the�Health�Informatics�system�needs�to�include�both�a�priori�Organizational�
Change�effort�to�overcome�latent�resistance�within�the�social�system�and�an�early�on�and�continu�
ing�evaluation�component�to�assure�accurate�feedback�of�utilization�rates�on�a�continuing�basis.�

We� have� defined� organizational� change� interventions� during� the� initial� implementation�
phase�and�a�continuous�monitoring�of�system�utilization� for�“Thyro�Net�Serbia”.�Additional�Or�
ganizational�Change�interventions�will�be�designed���as�dictated�by�downward�trends�in�utilization�
rates�of� this�project.�The�Organizational�Change�program�involves�group�sessions�with�both�Pri�
mary�as�well�as�Secondary�and�higher�care�givers�and�their�staffs�at�the�onset�of�the�pilot�project,�
and� thereafter� as� necessary.� The� monitoring� effort� is� continuous� during� the� entire� length� of� the�
project�and�include�on�site�observation�during�at�a�3�day�period�in�time�during�the�0�3�month,�11�
to�12�months,�23�24�month�time�line�periods.�Qualitative�methodologies�are�used�as�primary�data�
collection�techniques,�with�especial�reliance�on�structured�interviews�and�field�observations.�Local�
professionals� are� utilized� to� assist� implementing� the� methodologies� to� facilitate� cross� cultural�
communications.��Analysis�of�system�utilization�data�will�allow�quantitative�data�cross�validation�
of�the�qualitative�results.��

One�unanticipated,�but�functional�result�of�Health�informatics�systems�such�as�that�here�pro�
posed�has�been�the�continuing�medical�education�of�Primary�care�givers�by�Secondary�and�higher�
care�givers.�This�learning�has�been�seen�to�occur�at�both�an�individual�as�well�as�an�organizational�
level� [5].� � In�addition�to�continuous�utilization�monitoring,�a�second�effort�will�be�undertaken�to�
document�both� the� individual�and�organizational� learning�which�occurs�as�a�consequence�of� the�
implementation�of�the�proposed�pilot�Health�Informatics�system.�

Discussion��

Applications�of�health�informatics�can�be�done�in�all�areas�of�patient�care�[14]�provided�by�
real�time�and/or�store�and�forward�technologies�[10,12]�ranging�from�telephone�and�fax�machines,�
e�mail,�chat�rooms,�discussion�boards,�audio��and�video�conferencing.�Administrative�applications�
include�recording�[19]�and�sharing�of�billing�summaries,�electronic�connections�to�pharmacies,�etc.�
Remote�medical�instruments�include�various�types�of�imaging�technologies�[30],�pressure�sensors,�
haptic�feedback�devices�and�robotics.�Educational�applications�focus�on�continuing�medical�educa�
tion�for�professionals�and�patients�[13]�including�tele�mentoring.��Further,�there�exists�substantial�
evidence�that�a�byproduct�of�telemedicine�implementation�is�substantial�continuing�education�for�
all�participants.�

Clear�benefits�arising�from�the�introduction�of�new�information�technology�solutions�are�re�
ported� in� the� healthcare� services� literature.� A� systemic� review� by� Chaudray� [3]� identified� three�
major�benefits�for�quality:�increased�adherence�to�guideline�based�care,�enhanced�surveillance�and�
monitoring� of� care,� and� reduced� medication� errors.� Wolf� [34]� highlights� that� there� are� potential�
cost� savings� as� manual� tasks� become� automated� and� also� acknowledges� that� better� information�
can�lead�to�earlier�therapeutic�interventions.�However,�in�order�to�realize�these�benefits�attention�
needs�to�be�given�to�organizational�change,�workflow�redesign�(new�ways�of�working)�and�human�
factor�issues�in�order�to�provide�systems�that�support�the�dissemination�and�sharing�of�meaning,�
rather�than�just�information�[11]..�

The�importance�of�understanding�communication�flows,�human�factors�(engagement�and�ac�
tive� support)� and� organizational� factors� (structures,� project� management� processes� and� proce�



40 MEDICINSKI GLASNIK / str. 35-41

 

�

dures)� involved� in� implementing� any� new� IT� system� has� been� cited� in� numerous� publications�
[28,27,21]�as�well�as�being�at�the�heart�of�some�very�public�failures�[25].�

In�the�European�Union��The�European�Fourth�Framework�Program�for�Research�and�Tech�
nological�Development��and��The�Global�Healthcare�Application�Project��dedicate�many�sections�
to�healthcare�and�contain�many�health�informatics�projects�[7,20].�

Information�technology�interventions�in�health�care�have�been�found�successful� in�terms�of�
cost�effectiveness�as�well�as�in�patient�satisfaction.�Currently�there�are�widespread�health�informat�
ics�programs�in�the�United�States�of�America�and�throughout�the�world�[15].� �Health�Informatics�
projects�have�been�very�successful�in�developing�countries�[29,24],�and�their�clinical�and�economic�
utility�has�also�been�demonstrated�in�neighboring�Croatia�and�in�Kosovo�[16,18]�.��

Our�experience�has�shown�that�the�earliest�inclusion�of�each�site’s�administrative�and�clinical�
leadership�is�imperative�to�ensure�success�of�the�health�informatics�program.��Lasting�and�mean�
ingful�organizational�change�ultimately�comes�from�the�individuals�who�are�the�building�blocks�of�
the� organization.� � Prior� to� the� first� year� implementation,� sponsorship� or� sense� of� participatory�
ownership�must�be�cultivated,�strengthened�and�shared�with�each�facility�to�ensure�success�of�the�
pilot�program,�and�a�successful�transition�from�pilot�deployment�to�the�broader�integrated�deliv�
ery�of�care.�The�true�key�to�sustainability�will�be�dependent�upon�the�successful�implementation�of�
the�Thyroid�Network,�where�primary�care�clinicians�receive�timely�and�accurate�responses�to�their�
requests,�and�specialists�are�able� to�better� screen�and�prepare� for� the�most�appropriate� referrals.��
This�success�will�occur�with�the�inclusion�of�the�Ministry�of�Health�leadership,�the�hospital�leader�
ship,�and�the�consulting�clinicians,�in�all�aspects�of�the�program,�to�ensure�the�focus�is�retained�on�
the�improvement�of�the�health�of�the�Serbian�people.�
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