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Abstract— The medical students’ interest in case studies
used as an instructional strategy in modern medical education
and in teaching tools like virtual patients and simulations is
growing. Professional skills and knowledge about palliative
care are widely accepted to be deficient and the medical care in
palliative care settings remains inadequate. Reduced student-
patient contact times in hospitals, mainly in palliative care
settings with progressive chronic disease patients and increas-
ing cost of technology means generated the need to create
innovative methods that help students develop their clinical
skills. Palliative medicine interactive clinical case study simula-
tion (ICCSS) offers a cost-effective method to measure the
impact of this virtual instructional tool on the students’ clinical
skills. It helped us to measure and compare their choices made
in diagnosis, treatment, and follow-up process prior and after
an educational module in palliative medicine. By simulating
the most common patient profiles for palliative medicine, the
interactive clinical case study simulation (ICCSS) allowed us to
record the students’ diagnostic and treatment decisions, to
show the likely outcome of each decision, and to provide indi-
vidualized feedback to identify and correct inappropriate
decisions.

The interactive clinical case study simulation (ICCSS) can
be successfully integrated with face-to-face teaching in pallia-
tive medicine like a supportive and innovative educational
method.

Keywords— interactive clinical case study simulations, edu-
cational tool, palliative medicine, effectiveness, medical stu-
dents.

I. INTRODUCTION

Modern computer technology has made possible the crea-
tion of simulated clinical experience and the precise meas-
urement of patterns of clinical decision making. [1,2].
Reduced student-patient contact times in hospitals, mainly in
palliative care settings with progressive chronic disease
patients and increasing cost of technology means generated
the need to create innovative methods that help students to
develop their clinical skills. In addition the current methods
for assessing changes in students’ clinical practice by means
of direct observation are too costly and time-consuming and
this also rise the need to develop alternative to traditional

medical education [3,5,7]. E-Learning tools like virtual
patients allow to help students to develop their clinical
reasoning skills, without putting the patient at risk
[4,6,].These educational methods maximize learning process
offering exposure to new ideas and active discussions
concerning: bad news communication strategy, differential
diagnosis of the disease complications, alternative plans,
prognostic estimations in quantitative terms. The learner has
the opportunity to revise diagnosticand treatment decisions
and is guided toward the optimal diagnosis and appropriate
treatment. Clinical case simulations can assess clinical com-
petence and provide an individualized educational experi-
ence. This kind of interactive technology environment can
deliver complex data rapidly and at a lower cost than any
other outcome measurement strategy. The interactive case
study also appreciates the learner’s behavior, it generates
data of greate validity and it can be distributed and adminis-
tered entirely by computer, with a minimal commitment of
time and resources. [9,10.11,12 ]. There is also a potential for
collaborative learning to break the isolation of learners realized
in computer-based learning technologies. Advances in synchro-
nous distance education and collaborative technologies like
Weblogs, message boards, chats, e-mail, and teleconferencing
are making such collaborative learning more readily available.

II. METHODS

Three interactive clinical case study simulations (ICCSS)
were created by loading specific case information into a pre-
programmed software template that has been designed to
mimic the clinical diagnostic process, treatment selection
and follow-up criterias in palliative medicine.

The aim was the improvement of palliative care educa-
tion of medical students. The goals were to:

(1) improve physician communications skills in regard to
breaking bad news and end-of-life care;

(2) integrate evidence-based medicine into patient recom-
mendations; and

(3) enhance clinical skills in the practice of palliative medi-
cine, particularly the symptoms’, evaluation, diagnostic
decision, new complications recognising and manage-
ment of total suffering.
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These simulations were constructed as text-only module, as
multimedia module with audio, video, and animation for
maximum educational impact, and as an intermediate blend
of text and multimedia. We recorded a group of 40 stu-
dents’ baseline skills and knowledge in palliative medicine
prior to the interactive clinical case study simulations
(ICCSS) sessions. We administered the educational module
in palliative medicine with interactive clinical case study
simulations (ICCSS) to the same group of students and we
appreciated the students’ improvements in making diag-
nostic and treatment decisions, the ability to recognise and
correct inappropriate decisions and the impact of the educa-
tional programme on the students’ clinical thinking. Three
interactive clinical case study simulations included multi-
media material, images, movies and audio recordings about
an advanced breast cancer patient, liver chirrosis with hepa-
tocarcinoma and a stage IV chronic obstructive pulmonary
disease patient . The interactivity was based on quantitative
and qualitative feedback. The interactive clinical case study
simulations recorded every decision the students made in
diagnosis, treatment, and follow-up.

II. ResuLts

A number of 14 medical students ( 35%) out of 40 per-
formed correct diagnostic and treatment decisions prior to
the educational program in palliative medicine with interac-
tive clinical case study simulations ( ICCSS ), in compari-
son with 35 students (87 %) which selected correct the
diagnostic, treatment and the follow —up criterias after the
ICCSS palliative medicine module.(p<0,004).

In addition, 21 students (52%) recognised their previous
errors and corrected them.

Palliative medicine interactive clinical case study simula-
tions (ICCSS) offers a cost-effective method for measuring
the impact of this virtual instructional tool on the students’
clinical skills. It helped us to appreciate their choices made
in diagnosis, treatment, and follow-up process. By simulat-
ing the most common patient profiles for palliative medi-
cine , the interactive clinical case study simulations
(ICCSS) allowed us to:

-record the students’ diagnostic and treatment decisions,

-show the likely outcome of each decision, and

-provide individualized feedback to identify and correct
inappropriate decisions.

Most of the students considered that working with ICCS
was fun and the format appealing. They found the cases
interesting , the knowledge base of the cases appropriate
and the key feature of the cases relevant for their clinical
practice.
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IV. Discussions

Medical educators are facing different challenges than
their predecessors in teaching tomorrow’s physicians. The
multiple changes in health care delivery and the advances in
medicine have increased demands on academic faculty,
resulting in less time for teaching than has previously been
the case.

For “new” fields such as palliative care, and complemen-
tary medicine or genomics and geriatrics, is difficult to find
time for teaching when medical school curricula are already
challenged to cover conventional materials. Traditional
educator-centered teaching is yielding to a learner-centered
model and the recent shift toward competency-based curric-
ula emphasizes the learning outcome, not the process, of
education.[8]

The Federal Interagency Working Group on Information
Technology Research and Development has recommended
the establishment of centers to explore “new delivery modes
for educating medical practitioners and providing
continuing medical education”.[ 11, 16, 20 ].

Simulation based learning provides:

-interactive learning in virtual clinical setting

-with no risk to patient and

-no liability for error and

-ability to provide real life clinical experience for
superior learning.

The more advanced and sophisticated computers simulation
based e-learning products allow students and medical
professionals:

-to easily learn complex medical processes and
-perfect their skills.

Simulation learning challenge and motivate students and
help them to identify their own strengths and weaknesses.

The important benefits of interactive clinical case
simulations are:

-better retention, understand better,

-remember longer and decide faster,

-critical thinking development,

-freedom to make mistakes and learn from them,
-schedule learning anytime anywhere.

The interactive clinical case study simulations (ICCSS) in
palliative medicine fits that description.

Many studies of collaborative and interactive learning in
medicine have shown higher levels of learner satisfaction,
improvements in knowledge, self-awareness, understanding
of concepts, achievement of course objectives, and changes
in practice.[ 12,13,14,15].

A growing emphasis on competency-based medical edu-
cation has forced educators to reevaluate their traditional
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roles. In this changing time, educators no longer serve as the
sole distributors of content, but are becoming facilitators of
learning and assessors of competency. The interactive clini-
cal case study simulations (ICCSS) in palliative medicine
offer the opportunity for educators to evolve into this new
role by providing them with new resources to facilitate the
learning process.

We have found the interactive clinical case study simula-
tion (ICCSS) to be a useful teaching and assessment tool
integrated in the palliative medicine module. It allows
learning to be individualized (adaptive learning), enhancing
learners’ interactions with others (collaborative learning),
and transforming the role of the teacher.

Learning enhancement permits greater learner interactiv-
ity and promotes learners’ efficiency, motivation, cognitive
effectiveness, and flexibility of learning style. By enabling
learners to be more active participants, the interactive clini-
cal case study simulation (ICCSS) can motivate them to
become more engaged with the content. Interactive learning
shifts the focus from a passive, teacher-centered model to
one that is active and learner-centered, offering a stronger
learning stimulus. Interactivity helps to maintain the
learner’s interest and provides a means for individual prac-
tice and reinforcement. Learners have control over the con-
tent, learning sequence, pace of learning, time. All these
allow them to tailor their learning style and experience to
meet personal learning objectives.

The learning process efficiency is likely to translate into
improved motivation and performance, resulting in better
achievement of knowledge, skills, and attitudes. The inter-
active clinical case study simulation (ICCSS) and multime-
dia learning materials offers learners the flexibility to select
options to accommodate their diverse learning styles. The
integration of this educational method into medical educa-
tion can favour the shift toward educators more involved as
facilitators of learning and assessors of competency. [13,
14].

The good correlation between the observer's (examiner)
and the recipient's (medical student) perception of this
educational tool provides evidence of the validity of the
assessment. Future areas for research may include assessing
contexts for effective use of interactive technology envi-
ronment in medical education, the adaptation of this educa-
tional tools to a wide variety of medical specialties and
clinical settings, an exploration of methods for simplifying
the e-learning creation process to gain wider acceptance and
the use of a multimedia instructional design process by
medical educators. In addition. data from ongoing evauation
will also allow curricular refinement.
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V. CoONCLUSIONS

The use of the interactive clinical case study simulations
in palliative medicine demontrated effectiveness improving
the students’ scores on case study exercises and offered the
oportunity to identify and correct inappropriate decisions.
The interactive clinical case study simulations were used as
supplementary learning and formative feedback resource for
students in a self-directed learning process.

Case-based e-learning can be successfully integrated with
face-to-face teaching in palliative medicine like a supportive
and innovative educational method.

Virtual patients and computerized teaching methods in
palliative medicine education are powerful tools for
healthcare educators, offering the right content when and
where they need it.

However, because students often focus on the decision to
provide or withhold the palliative care intervention, rather
than paying attention to the patients’ and families’ values
and concerns , face to face education (student- real patient)
must be associated, mainly to improve students’
communications skills.

This two educational methods could not be used
interchangeably but integrated.

REFERENCES

1. Bergin R, Youngblood P, Ayers MK, Boberg J, Bolander K,
Courteille O, Dev P, Hindbeck H, Leonard II EE, Stringer R, Thalme
A, Fors U: Interactive simulated patient: experiences with collabora-
tive e-learning in medicine J Educ Comput Res 2003, 29(3):387-

2. Botezatu M, Hult H, Tessma M, Fors U: As time goes by: stakeholder
opinions on the implementation of a virtual patient simulation system.
Med Teach 2010, 32(11):509-16.

3. Gesundheit N, Brutlag P, Youngblood P, Gunning WT, Zary N, Fors
U: The use of virtual patients to assess the clinical skills and reason-
ing of medical students: initial insights on student acceptance.Med
Teach 2009, 31(8):739-42

4. Gordon J, et al. "Practicing" medicine without risk: students' and edu-
cators' responses to high-fidelity patient simulation. Acad Med,
2001;76(5):469-72.

5. Jack P. Freer, Karen L. Zinnerstrom.The Palliative Medicine Ex-
tended Standardized Patient Scenario: A Preliminary ReportJournal of
Palliative Medicine. March 2001, 4(1): 49-56.

6. Jennifer Weller, MB BS, MClinEd. FANZCA, FRCASimulation in
Undergraduate Medical Education: Bridging the Gap Between Theory
and Practice JEPM, Vol.: 5, No. I 1, July-Dec, 2003

7. Johnson CE, Hurtubise LC, Castrop J, et al . Learning management
systems: technology to measure the medical knowledge competency
of the ACGME. Med Educ. 2004;38:599-608.

8. Jorge G. Ruiz, Michael J. Mintzer, Rosanne M. Leipzig. The Impact
of E-Learning in Medical Education. Acad Med. 2006; 81:207-212

9. Littlejohn A. Issues in reusing online resources. In: Littlejohn A (ed).
Reusing Online Resources: A Sustainable Approach to eLearning.
London: Creative Print and Design, 2003:1-6.




The Effectiveness of Interactive Clinical Case Study Simulation in Palliative Medicine

10.

11.

12.

13.

14.

16.

McCowan C et al. Lessons from a randomized controlled trial de-
signed to evaluate computer decision support software to improve the
management of asthma. Medical Informatics and the Internet in
Medicine, 2001, 26:191-201.

MedEdPortal http://www.aamc.org/meded/ mededportal). Accessed
22 November 2005. Association of American Medical Colleges,
Washington, DC, 2005.

Meigs JB et al. A controlled trial of web-based diabetes disease man-
agement: the MGH diabetes primary care improvement project. Dia-
betes Care, 2003, 26:750-757.

Morgan P, Cleave-Hogg D. A Canadian simulation experience: fac-
ulty and student opinions of a performance evaluation study. Br J An-
aesth, 2000;85(5):779-81.

Nair BR, Finucane PM. Reforming medical education to enhance the
management of chronic disease. Med J Aust. 2003;179:257- 59

. Reddy R, Wladawsky-Berger I (co-chairs). President’s Information

Technology Advisory Committee. Transforming Health Care through
Information Technology. Arlington, VA: National Coordination Of-
fice for Information Technology Research & Development, 2001.
Smith R. Guidelines for Authors of Learning Objects
http://www.nmc.org/guidelines/ NMC/20LO/20Guidelines.pdf). Ac-
cessed 22 November 2005. The New Media Consortium, Austin, TX,
2004.

17.

18.
19.

20.

IFMBE Proceedings Vol. 36

287

Ward JP, Gordon J, Field MJ, Lehmann HP. Communication and in-
formation technology in medical education. Lancet. 2001;357:
792-96.

Walker R, Dieter M, Panko W, Valenta A. What it will take to create
new Internet initiatives in health care. J Med Syst. 2003;27: 95-103.
Wiecha J, Barrie N. Collaborative online learning: a new approach to
distance CME. Acad Med. 2002;77:928-29.

Wiecha JM, Gramling R, Joachim P, Vanderschmidt H. Collaborative
e-learning using streaming video and asynchronous discussion boards
to teach the cognitive foundation of medical interviewing: a case
study. J Med Internet Res. 2003;5:e13.

Author: Mira Florea

Institute: University of Medicine and Pharmacy/ Family Medicine
Department

Street:  Friedrich Hegel 7A

City: Cluj-Napoca

Country: Romania
Email: miraflorea@yahoo.com




	The Effectiveness of Interactive Clinical Case Study Simulation in Palliative Medicine
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSIONS
	CONCLUSIONS
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




