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Abstract

The useof information and communication technolod@T) in healthcare termed as Telemedicine has
aciedas a tool to improve aess and quality ihealthcare. In developing countries whanmajority of the
population resides remote areswith no essential health care facilities, mekxlicine seems to be a
solution. Telemedicinbasthe potential to not onlymprove access batisoto improve health care delivery

by supporting or assistirtge rural practitioneor local health care prowd through ICT.

This study was conducted iKathmandu Model HospitdKMH) in Nepalin orderto havea better
understanding of the role of telemedicinéhealth care of Nepal and find ways to improve telemedicine
programs by identifying challenges and issues. A qualitatiterpretative case study approach was used
for this research. The research was also guided by theotadsnmedicine and inforntian infrastructure.

The findings indicated that telemedicine services provided by Kattiumsllodel Hospital has increase
accesdso expertise consultatisimn remoteoutreach centers including KMH. Thestudyalso shows that
telemedicine caempowerand support healthractitionersoy providing trainings and assistanEmwever
challenges such adack of adequaténformation infrastructurandlack of training of users leading to
underuse of technologies were also found. Despite such challeleyesdeine in KMH is an example

that health care delivery can be improved and health care practitioners can be empowered by using simy
available technologief®r basic telemedicine applicatissuch aseleconsultation and tekducation.

Keywords: Telanedicine, Teleeducation, Teleconsultation, Information and Communication Technology,

Information Infrastructure
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Chapter 1:Introduction



1.1Background

AHeal th i s wealthbo
This proverb certainly signif i es Therbfere peaplfkercarea n c
of their health and tries to maintain it with the help of hecdtle service providerin this erawvhere
politicians are initiating @A heal topeodleinmosadaded s |
especially for people living in remote areas and under poverty access to health care is difficult due to
geographical isolation, shoge of medtal professionals and increasing cost of medical care. To bridge
this gap 6 health inequality, information and communication tools andnelclyies are beg used In
developed countriethe ICT has been usad healthto improvebetter accessility and availability to
quality careover the yearsSimilarly in developing countriethe usage of ICT has shown potential to

increase access to bakealth care

My research was caed out to study the current Telemedicirredgtam inKathmandu ModeHospital

(KMH), to get an ovetiew of telemedicine services in Negatd understanids role andpotential role to
support delivery of healthcare in ordeiingprove health care serviddowever this researaoes not

cover theefficacyof the telemedicine projedflore about health care problems in Nepal, possible solution
to it, objective and motivation of the study is discussed in sections below. Along with that it attempts to
highlight issues and challenges of TelemedicinegPamsof KMH.

1.1.1Statement of problem

Nepal is one of the South Asian countries vaittancient historical background, rich cultuessdis home
to a population 080,43,267". Nepal is gifted with diverse geographical feasusnging fromthe highest
altitude of 8848m to 70nwith the Himalayas, hills and plain lowland areBise population of Nepal is

scattered across different geographical atbasnajority of population have rather settled in rural

geographical areas where providing basic heath services remarasubstantial challeng&he



mountains and hills in Nepal further complicate the availability and accessibility of health services. In fact
barrier created by the mountains and hills also impede several developmental initiativess such a
transportation, education and communication. As a result majorityepbpulation are isolated from basic

but essential health care.

Besideghetopography of Nepal, another major problenthehealthcare sector of Nepal is shortage of
doctors. Theloctor patient ratio in Kathmandu is 1:800, while in the hilly and remote are3@9F. In
remote aregshough there are health care institugahere are no proper medical professionfgepal

just like other developing countries has been experieracshgrtage of medical professionals. There is
alsoanuneven distribution of very few medical professionaigjority of medical professional including
specialistare concentrateith urban areaslhe najority of people living in rural and remote areas barely
get access tessential or specialist medical cahs a resultevery year hundredsf people digrom
preventable communicabtisease like diarrhea and typhadid some instances, rurpeoplehave towalk

for many hours or daip nearestirban health centers.

Access to both primary health care and specialist care, equity, quality and cost effectiveness areskey isst
even in developed countriesHowever the development of modern coranication and information
technology, and integrating it in health care, the process ternigekesnediciné has changethe methods

of treatment. These technologies have shown greater potential in addressing the above global héalth iss:

by making health care accessible to larger populationnapving the quality otare.

1.1.2 Telemedicine: A solution

Today telemedicines rapidlydeveloping application in clinical health where medical information is
transferred through commuiaitton mediums such as telephone #mglinternetfor consultation and
remote examinatidhIn developing countries where themean inadequataumber othealthcare
professiona, telemedicine seems to be effective in providing health care to undersenisdlatead

populatiors.



Telemedicine casolve many of the problems faced by Nepal and cbeld inproviding basic minimum
health care and health information to all the people across Negamedicinecan providevirtual
presence of the physiciansspecialist at the rural healthcare sites via telemedicine technology and
processes. Hencalong withspecialist caré canalsoprovide medical information and education to the
health workers at rural sites. The otbenefits includeraining for remotly located health workers and

decreamg professional isolatioamong medical professionals.

With the aim of improving access and quality ofltteaare in Nepal, a number of governmental and non
governmental organizations have started to run telemedgweograms, which are discussed below.

1.1.3Telemedicinelmplementation in Nepal

In 2004 Healthnet Nepalanducteda pilot project for telemedicine in Nepal that vimsded bythe ICT
R&D Grants progranfior Asia’. The objective was to test the poterstiafltelemedicine basedn the store
and forward principle for still images captured through digital casierdne areas of pathology,
dermatology and radiology’. The project was conducted in three region of NepaEasternthe

Western andhe Central Region. They also developed software for uploading the patiatds The project
lasted for two years and their findings state that they found no difference between theisiihgnagh

store and forward method using pictures and textual dattharconventinal method.

Theauthor noted that more studies are needetlexlinical efficacyof telemedicine projectsAt the
same time they also emphasized on further evaluatiwompetence dfealticareprofessional about
information technolgy and provide trainings tthhem on usage @uchtechnologiedor telemedical

activitie.

Every year maniNepalese patiesjo to Indiafor speciatreatment. So torel the burden of travellinghd
to provide quality care, Om Hospital anddearctCentercollaborated with Apollo Hospital in India in
2004 and started theirleenedicine prograf The doctors and specialist in Om Hospitatl Research

Centerwere able to seek assistanced@gnosisireatments plans, and also caowyt lectures and



presentation between the two instisitéHowever thisservice has been hattpresently due to financial

issues.

Similarly, Dhulikhel Hospitalhas started telemedicine service mommunicatevith the outreacttenter
ran by Dhulikhel Hospitadnd providequality health care. fey initiated a walkigalkie radie based
communication systetimking Bhunipati Health Centre and Bolde Phediche Health Centialkie-
talkie was also available in the ambulance to communicate while on their way to ha$piteler, the
service has been repladey Code division multiple acces€DMA), phone dueo abetter network

coverage and cost effectiveness

In 2011,the Government of Nepathe Ministry of Health andPopulation started a telemedicine program.

The project connected Patan Hospital with 25 other regional hospitals, and according to Dr Mingmar , the
focal person fotherural telemediine program, the project cosasappoximately20 million Nepalese

rupees, with the aim of providingpecialist care to patient across the codhtfhe authorities hagimed

at extending the servide other regionsn thefuture. The equipment used for these program were
computes, camerg, scannes, a softwarefor ecor di ng a p a traydabtedietc. Fdrat a s
connectivity they used kBand VSAT technology.

Initially the program allocated specialist for tadensultatiorfor two hours every dagveryday. At the
same time they also operated a trdef line (166@01-23455)for patientgo talk to a doctor about their
health queri€8. When | visited in November 2012, there was a medical doctor 24 halayin the
central hospital in Patan. The toll free limed beerv e r y b u s y-inguguatoreby one 6f the r e
Minister. The VSAT(very small apperature terminai¥}ed fortheinternet servicevas being replaced by
ADSL (Asymmetrical Digital Subscriver Linen the remote areas hence théeo conferrencingervice

was put on hold for the time

The other organization that is believed to be a pioneer and artromer for telemedicinen Nepal isNepal
Wireless Networking Project in association with NRENh 2006 they were able to connect Om hospital
in Pokhara with a health post in Nangilgge™. Since then they have connected 10 remote healtls post
and hospita with a central hospitadalled Kathmandu Model Hospital (KHM). KHM provides



teleconsultation to the health workers in remote areas and also gr@leleducatiorsession®n aregular

basis.

Apart from these organizations there are other such as Pokhara Manipal Medical HolspiyaHealt’
Tilganaga Hospitaf, DI skin Hospitaf°that hae startedtelemedicine services. The main objective of
these programs has always bézprovide quality care to patients either by collaborating with their

outreach centers or collaborating wikte international organizations

1.2 Motivation for the R esearch

| had always been interested in telemedicine simgdachelors studyHaving born in a country where
healthcare facilities are inadequate, | thought telemedicine could help people many people specially
residing in village to gain basic primary healthcare. With a hope to explore more about telemedicine | too
aMasters in Elemedicine and-kealth.| wanted to dany researclin the context of Nepal so that | could
haveabetter understanding of thelemedicingorograms in Nepal.

Not much is known about telemedicine in Nepal, even though there are international jouratskasd
citing successful implementatisof telemedicine program$/ostof the articles are on pilot projects. Very
little is written about informatiotechnologiesisedandprocesssof operation for telemedicine programs.
Hence in my research tried to explore more about the information infrastructures and processes and
strategiegor implementation®y conductinga case study in Kathmandodel Hospital, one of the front
runnes for telemedicine servisan Nepal.More about Kathmandu Modkbspitaland its telemedicine

programs aréiscussed in research setting and findimgspectively.

1.3 Objectives of theStudy

The objective of my research isstudy aboutelemedicine prograsand its implementatiom Nepal The
researchs carried out in KathmandModel Hospitalto studythe roleof telemedicingo support health

care The specific objective was siudy scope antthe challenges of telemedicine program



1.4 Significance of the gdy

The researchvill provide information about current established telemedicine proginamepal. It is also
expected that the research would provide basic informabont the current telemedicine applications in
Kat hmandu Model Ho s p i withimpatanthspectsscid as ot ust 6r eraocl he cienn
technologies used, issues surrounding telemedioitige interested partieseeking collaboration or

planning telemedicine implementation.

1.5Research Approach and Researchi®

| decided to do an interpretive case study, focusinglemedicingroject inKathmanduModel Hospital
Furthemore | carried out studiem two outreach centeof KMH as well, Manmohan Memorial
CommunityHospital(MMCH) and Nangi Clinic andVo me n 6 &r(NCW@).t The methodologies and

information onthe research site will @resentedn the later chapters.

1.6 Organization of Thesis

Chapterl sheds light on the background of the study by first stating the preblesisuggestingossible
solution to them. It further represents some background information about the telemedicine program in
Nepal. Therit discusses the motivatioabjectivesand significancef the study with the research

approach used in the research site. Further itlhpetlines the contents in further chapters.

Chapter 2 deals with theoretical framewofkalemedicine, its application amechnologiesits history
and challenges. The chapter deals with telemedicine in developing countries. It alsatdeafsrmaion

infrastructure and its characteristics.

Chapter 3 describes the materials and methods used for the research. It gives an overview of Nepal, its

social, economic and politicalofile. The chapter introduces the research sites Kathmandu Model



Hospital, ManmohaMemorial @ mmuni ty Hospital and Nangi Cli
research questions, explains the interpretive research methodology used and itserétetrenstudyand

also explainshemethods used fatata collection ad interpretation for the study.

Chapter 4 presents the findswf the study. It briefly explains the status of telemedicingéathmandu
Model Hospitaland its contribution to Nepalts telemedicine application, technology used, stakeholders

involved and challengeto the implementation.
Chapter Scontains discussioof thefindings of the study. It also draws the correlati@tween the
findings anadhe theory otheinformationinfrastructure. It discusses the implicasai the study, future

prospetive, r e s e ar ¢ h erecommempdaticsangd Engtatiorswofehe study.

Chapter 6 concludes with the summary of the study arfithaings.

n



Chapter 2:Theoretical Framework



2.1Introduction to Telemedicine

Tele is derived fronGreekwo r d aft o d i B todelemedwineawastoined in the 1970snd

meantfi h e al i n g 3atalsodigndied she use aj IR health sectoto increag access to care and
medical informatiog®. Sincemany years from then clinicians, health service researchers, techredmgist
other have been investigating the use of modern advanced telecommunication and computer technologie
to improve healthcare, an effort to combine mainstream and innovative atfomtechnologies has

resulted irmoderntelemedicine technologigs>

2.1.1Definitions

Since telemedicine was first coined in 1970, many authors have defined telemeSacmesof the

definitionsare given below

In 1971, Bird defined telemedicine &
APractice of medicine without the usual-vigghysi ci

communi cation systemo.

Similarly Bashshut® listed six elements for telemedicine care:
1. Geographicseparation between provider and recipient of information
Useof information technology as a substitute for personal ortiaface interaction
Staffingto perform necessary functions (including physicians, assistants, and technicians)
An organizationattructure suitable for system or network development and implementation

Clinical protocols for treating and triaging patients, and

o gk WD

Normative standards of behavior in terms of physician and administrator regard for quality of care,

confidentiality, and théke.

Telemedicine idasicallytheuse of electronic information and communication technologies to provide and
support health care delivery frondestance. Aftereviewing 104definitionsfor telemedicine in study
conducte in 2007 TheWHO described telemedicine broadly as

10



AThe delivery of health care services, where di
using information and communication technologies for the exchange of valid information for diagnosis,
treatment and prevention of disease and injuries, research and evaluation, and for the continuing
education of health care providers, all in the interests of advancing the health of individuals and their

communities?o

The WHO also listed four elements that aetevant to élemedicine which are as folleiv

1. Its purpose is to provide clinical support.

2. ltis intended to overcome geographical barriers, connecting users who are not in the same physi
location.

3. Itinvolves the use of various types of ICT.

4. Its goal is to improve health outcomes.

2.1.2Telemedicine, Telbdealth and eHealth

Theevolution of telemedicine and its delivery and advancement in modern technologies has alsweled to
development of new terminologies such as-kdalth, ehealth and dters leading to confusion in

identifying what type of service fell under what tefmSometimes the terms are used interchangeably as
well*".

Telemedicine is the provision of healthcare services, clinical information, and education over a distance
using telecommunication technology as defined by Malvbile he defined dealth a® adl forms of

electronic healthcare delivered over the intermahging from informational, educational and commercial
Aproductso to direct services offered by profe:

themselve®® E-health differs from telehealth and telemedicine by not being professammtic
Similarly the American Nurses Associatidias also defined telehealth as

fiThe removal of time and distance barriers for the delivery of healthcare services or related healthcare

activitieso
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However theWHO hasusedtheterms telemedicine and telleealth synonymously and interchangeably in
thar report despite stating that telemedicine is restricted to service delivery by physicians only, while tele
health signifying services provided by health professionals in general, including nurses, pharmacists, anc

others.

The other terms that are being proposed are health telematics, health informatics, telecare, cybermedicir

and many more.

2.1.3Communication Methods in Telemedicine

Telemedicine can be classified into two basic types according to the way itiorisaransmitted® *’
2.13.aThe real time method/ synchronousWhen the informatioms exchangd immediately such as
through video conferencing allowing clinicians to see, hear, examine and counses fatient
diagnostic and thepeuticpurposs.
2.1.3b Store and forward methods/asynchronousWhen the information is being shared at different

time or stored and transmitteddconsultant who can receive and interpret when convenient.

The examples of types of data and srarssionrmethods are illustraten the table below

Transmission methods Synchronous Asynchronous

Data type

Audio Telephone Voicemail

Audioconferncing

Video Videoconferencing Video/audiostreaming

Data Instant messaging Paging, Fax, Email, web

Sharedelectronic white | pages, web messages store

board and forward, Web format

Table 1: Delivery Option®’
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2.1.4TelemedicineApplications and Purposes

The application of telemedicine or purpose&ommunication of medical information can be

categorized under two main categories:

2.1.4.aClinical

As classified by Committee on Evaluating Clinical Applications of Telemedftitre clinical
applicatiors include

1. Teleconsultation fomitial urgentevaluation and diagnosis

2. Supervision of primary care and prsnn of specialist care througgleconsultation

3. Telemonitoring to gain access to patgntcritical condition and patiestvith chronic disease
4. Robotic surgery where the robots are guided to perform surgery

Hence clinical applicatioms involve consultationsand sharing information about patieand their care.

2.1.4.bNon-clinical

The nonclimcal application include

1. Internetbased professionaledical education and continuous medical education

2. Telemedicine used for patient education such as online self help

3. It could advantage public health by making easy access to underserved popatatiaiso has
potential to raise health awarenesghi@public

4. It would make easy for researcher to carry out researches because of the easy availability of
information andeasyaccess

5. It could also help in administrative purposes like record keeping via electronic patiensrecord

and helgin regulating andmproving theavailability of clinical and norclinical information

2.1.5Development ofT elemedicine andTelemedicine Technologies

As mentioned earlier, the definition for telemedicine have evolvediatloé past years and there are also
newer terms. Tése changes are duethe evolutionof communication technology and information

technologie¥.
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In 1876 when Alexander Graham Bell inventbe telephone, it marked the invention of modern

technology that changed the traditional methods of communication and medical advice were given over
telephon&. However the first literature formally addressing the application of technology for meskcal
agmeared in Radi o News Magazine as fiRadi o R®ct ol
used fortwo-way interactive transmissiousing televisiorin United Statesin the University of Nebraska.

The concept of information technology emergedrafie invention othe computer by Konard Zuse
around 193%. Whencomputers became more readily and easily available, health information system
developed subsequently. The computer networks and appleptmndeda framework to link hospital

togethetin the cyber worléf.

Information can travel across all over the world in a fraction of secortiematernet. The origin of

internet dates back to 1962 hg.R. Licliderat MI T doc u me naword*Zd e figal act
envisionedylobally connectedomputerdorming a networkhrough which everyone had access to data
from any siteSince then the internet has revolutionized the computer and communications world with its
worldwide broadcasting capabilitfésit has an ability tocarry differen dataacross single transmission

mediumwhich hashelpedsupport telemedicine in many areas su¢h as

I. Reliability: quality of service (QoS) assurance.
II. Information Sharing: medical web pages online.
[ll. Audio: teleconsultation, physiological sounds.
IV. Still Images:X-ray, scans, medical images.
V. Video Images: teleonferencing, Internet based medical education.

VI. Databases: electronics patient records, standardization of protocols
VIl. Vital Signs: ECG, EEG analysis and storage

The developments of wireless communicatiarhtelogy such as GSM, Satellite and many others have
also allowedheflexible deployment of telemedicine applicatiéh&Vhile wired communication is more
reliableand cheaper faa short distanceyireless communication provides higher mobility andaésvork

covers largeareawithout having to carry the burden of wires ad cal3iés The rapid advancement of
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such wireless communicationdlaad to newer information infrastructure that have greater potential to
support advance health care servicgshsas emergency telemedicine, remote monitoring, electronic

patientrecord and other clinical field$ as shown in figure.1

‘ .n.\ '.'J:
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»
Accident & Emergency

Athletic Performance Momtoring  Post-surgical Rehabiitation

‘ \Y}_;’f‘.ﬂ‘

Disaster Recovery

( { et
ol
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Electronic Pabent Record
Database Server
Baby Montoring Eiderty Care

Figure 1: Telehealth andTelemedicineapplications (complied)

A telemedicine service could be as simple as usiatelephone for consultation between patients and

clinicians while it couldalsobe sophisticated process like tslgrgery where surgeons receive visual and
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tactile information from other sophisticated technologies to guide robotic instrumentsotorpsufgery.
Today Telemedicine covers almost all aspects of healthchsnging the traditional method of fate
face methods. It has also covered our daily life healthcare activities with the help of portable technologie:

like smart phones or notebook computers.

2.1.6Challenges of Telemedicine

Although telemedicine has©iswn and proved potential benefits it surely has a limitation of its own. The

barriers to telemedicine are

1 Equipment and infrastructure : The equipmentand infrastructures like optical fiber,
satellites, bandwidth etc. used for telemedicine are highlherestpe to afford for a
developing country. One of the most difficult problems would be to install and operate thes
machines and equipment.

1 Technology AcceptanceThe other major problem the acceptace of technology by the
users. Miny studies have showed that the technology gets rejected because users are unat
to use it. Even in industrializeobuntryits end usergan beunsatisfied with the technology
they use. The high cost and rapidly changing technologies could be blamed far such
relative slow acceptance among the end @ers

1 Privacy: Theissueoverwhoan get access to the patient
medical information igin importantopic amongelemedicine service providerhere are
cases of leakage of patieditdata due to breach of security and loss of storage devices,
hence significat pars of such systesinvolved ensuring security of data

1 Regulatory concerns Regulatory concerns such as licensing issues and acdogditat
requirements are barrgeto telemedicineTelemedicine is supposed to be practices beyond
boundaries howeverthe law for different states or country can be diffeféif.

1 Reimbursement Since the ICT infrastructas are expensive, thegquirestrongfunding
or reimbursement. Sing®vernment or noigovernment organizatigriund most of these

programsonce the funding stapt becomes hard for the programcontinué® 2.
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i Standardization: Policy makers and administrations, seeking to protect consumers while
responding to market place derdafor telemedicine interventigare beginning to call for
both clinical and technological standaffisThe lawmakers are calling ftre development
of guidelines for telehealtand telemedicinpractice in order to protect patients from
malpractice and redudiabilities®. Thestandardization of clinical medicebmmunication
process is also important for interoperability or intercommunication between medical
devices and information system. Lack of such interoperability can hamper the transmission

of data as well as data accuracy and completéhess

2.2 Telemedicne in Developing @untries

In theindustrialized worldtelemedicine has been in use feanyyears and there enincrement in such

activities. And today even developing worddaking such initiativein healthcare.

A review done by R Wotton for telemedicine for developing countries showed that the potestidl use
telemedicinan the developing world are similar to thdseheindustrialized worldthat is for educational
and for clinical purposé% Wotton outlinedsome reasonshy developing counigsshould implement
telemedicineAccording to Wottonsince developing countries have large rural saea relatively few
health care staff, telemedicine could help to provide access as well as deliver health care to larger
populatiors residing in remote are&sWotton also notethe most useful telemedicine application in
developing world possible telemtieine applications in dveloping countriesastele-consultatios and

tele-educatiorbetween major hospitals and remote hospitals

In a review of telemedicine ideveloping countrieshe WHO notedthat people in remote ar®eould get
specialist car¢hereforereducing the medical referrals to -gite facilities and hence reducing the need for
patient to travél The review further notetthattelemedicineouldprovide patiergwith early access to
better health care through consultaid®imilarly another secondary advantage of telemedisitiatit
motivates practitioners to remain in ruaakasy providing professional support and opoinities for

internet based continuous medical education (CME)
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In recent years, India has hsoime successful telemedicimdiatives. Throughtelemedicine India has

been able to provide health treatments, health education and preventive health care to people in remote
area. The Apollo Hospital Groumne of the largest privatespitalsn theworld has started remote
telemedicine centers that links villagyea satellite for specialist care. The Apollo hospital has also
expanded its service in Bangladesh, Nepal, and many states iif.|8dfigilarly, the Onlinetelemedicine
research Institute in Gujarat, India has been operated in several states with application development and
manufacturing capabilities in health c&réts role was significant during the earthquake in 2001 that left
thousand dead and many me wounded and homeless. Within a day it was able to estshtslite

phone links, set up necessary medical equipmena &uittfledgedtelemedicine service was used for

consultatios in pathology, radiology and cardiology between district hospitakanthquake regicf

In 2007,Mongoliausedtelemedicine fopromotion ofmaternal and newborn heaittile addressing the

gap health carproviders. After the implementation the maternal mortality rate and referral to urban
hospital decreased. The pat also decreased the isolation between the rural health worker and urban
health worker by fostering collaboration between th€éhesuccess of the projeatascredited to hatis-on
training models based in local practices andktimvledge of locahealth practitioners Similarly Mexico
implemented The Opportune Breast Cancer Screening and Diagnosis Program (OBCSDP) to reduce bre
cancer mortality. This program collaborated with other organizatiod was able to overcoraehortage

of radiologsts and has subsequently helped in ensuring access to preventative breast cancer

screening and diagnosis for rural and remote residengs

A few journals have also been foundhie case of Nepailescribing successftglemedicine pilot projects
Nethealthcarried out a simple store and forward telemedicine service for pathology, dermatology, and
cardiology. The resultvasthat there was no difference in diagnosis through image followed by textual
information as compared the conventional method of diagsis>’. A case study on telephone
management of sever wasp sting in remote places showed that the local health worker (in Bahunipati
Helath Centre) was able to save lives by consulting the doctioe aity hospital (Kathmandu Dhulikhel

Hosital). The stug highlights the fact that theonsultatiorreduced medical cost and travel expense to
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city*%. The study also emphasizptbmotingmobile phone technology for telemedicine since it had better

accessibility and covered in remote aréas

Opportunitiego improve health carfom telemedicinere grat. However there are moparriers to
telemedicinen developing countries than developed countriegven basic infrastructures likéeetricity

and internet araot available in many remote areas, making telemedicine implementation more difficult
Similarly, other barriers like lack of trained manpower, lack of technology, high cost of infrastruridre

a lack of policy governing telemedicine serveeould bebarriess for implementing telemedicine services
technological breakdown, lack of maintenance, high cost of operation and lack of redackcelsuseré
knowledge and interest are barriers for operating and sustaining telemedicinesphgjbets beeargued

i n Wot t o théqestion dtili adskesewould it be worth to invest resources in modern health
technologies instead of conventional public health measures such as providing medical supplies, clean
drinking water or proper sanitati®f’

However despite the fact that telemediciservices areostly, and there are many issuelated to
implementation, the advantages surely outweigh its cost. Intfaes been said that telemedicine has
more impact on developing countries than develamrintried’ Researchexfrom the International
Telecommunicatiotynion (ITU), the organization that supports telemedicine services in developing
countriesbelieves that there sdesperate need of establishment of telecommunication facilities in such
facilities deprived ared elemedicine camstablisHinks between the health care practitionansl
communication between those health care providers can improve medical education for isolated

practitionersyhich alsoenables exchange of vital informatiabout endemics and preventive meastires

In thedevelopingworld, where disease is prevalent, doctors are scarce, and health care infrastructure is
inadequate, telemedicine is an innovative solution that connects the developing world to the rekources
the developed worldTelemedicine implementation for health care can be made successful by having an

appropriate use of technologies, resources and procedures such as policies and prouidelnes.
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2.3 Information Infrastructure

The emergence of information and communication technology has transformed the way people work. IC”
is used in the work to make work easier, faster and efficient, but beside that it is also changing our work
naturé*. Computers do most of the work theseslmyevery field science, mathematics, and business,
demanding the users to learn techniques to deal with it. The "information work™ has become the dominar

mode of work in industrialized economiés

The increase in popularity of such information systenomoted the establishmenttbeterm

Al nf or mat i onOlé Hahsetladefineduntotmatioreirdrastructase"a shared, evolving, open,
standardized, and heterogeneous installed ffa3éie study about information infrastructure leads to
bette understanding of information systeriencetoday the researchers conductargempirical study on

information system (IS), are deeply looking at the infrastructure of systenusgarizatior'.

People envision infrastructure as a system of substwateas pipes, electrical power plant, and railroads
lines. However infrastructure could mean differémbgsto different people and the envisioned
infrastructure for one can be invisible to another group of p&ojler example the cook considers the
water system as working infrastructure integral to making diwhée for the city planneor the plumber,

it is a variable in a complex planning process or a targeefmir®. Infrastructure is something that
emerges for people practice;connected to activities and structuhesceone should ask when is an
infrastructure not what is infrastructdfeAs Star andRuhledemputsit, infrastructure is a fundamentally
relational concept, becoming real infrastructure in relation to organiaetiges. It is something that

emerges for people in practice, connected to activities and struttures

Star and Rulhed&mentioned 8 dimensions of infrastructure:

1 Embeddednessinfrastructure is "sunk" into, inside of, other structusesial
arrangements and technologies.

1 Transparency- Infrastructure is transparent to use (serves its purpose)
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1 Reach or scopeThis may be either spatial or temporal since infrastructure has reach
beyond a single event or csée practice

1 Learned as partof membership-Strangers and outsiders encounter infrastructure as a
target object to be learned about and they get tasi as they start using it.

1 Links with conventions of practice Infrastructure both shapes and is shaped by the
convent i oexgerieade orypracice.0 s

1 Embodiment of standardsModified and shaped by scope auametimesconflicting
conventions.

Built on an installed bas&-It grows on the existing base or technology.

1 Becomes visible upon breakdowsThe normally invisible quality ofworking
infrastructure becomes visible when it breaks (for example when there is power cut off
the system stops)

1 Is fixed in modular increments, not all at once or globally since infrastructure is
complex and tangled to each other with diffeneatspective, it is difficult to change and

adjust at once hence &dtime and negotiation.

The t er m hinfrastrcturérafers laosely to digital facilities and services usually associated with
the Internet: computationakrviceshelp desks, and data repositories to name a few. Infrastructure
typically exists in the background, it is invisible, andsifrequently taken for grantéd “°The work of
infrastructure and its maintenance is itself often that denralued or invidile workerd’. The design of
infrastructure itself can make its effects more or less visiisla consequendeb e come di f ycul
and politics are easily buried in technical encodihds Themethods to make it more visible haaleo

been given bystar, whichis practical method such as observing duamgoment of breakdown and
conceptual methods such Bavwkerti* Inffastracare inversionismetiod i n
to recognize the depths of interdependerideahnical networks and standards, the work of politics and

knowledge productioh.
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2.3.1Component of Information infrastructure

The term "information infrastructure” (1) has been increasingly used to refer to integrated solutions base
on the nowongoing integration of information and communication technolodiésms been used in

relation to information technology to denote basic support systems like operating systems, file servers,
communcation protocols, printers, etéd/e can say that infrasittures are underlining base or foundation

for thegeneration, communitian and storage of informatian an organizationWhile dealing with

information infrastructurest is important look athe wholearray of organizational forms, practices, and
institutions that accompany, make possible, alterthe development of new technology, their related
practices, and their distributiofis

The National Information Infrastructure (NII) of the United States recognizes four major elements, namel
(1) the iformation itself, (2) applications and software, (3) network standards and transmission nodes, a
(4) the people (vendors, users, operators, and sepsioeiders)>>. This shows that ‘information
infrastructure' has @roader meaningand includes more than just theire and machinesuch as

technologies to transmit, store, access, and display voice, data ard imag

On a b r oldadmatior infrastructiire covers all kinds of technologies, all kinds of use and area and
involves lots bpolitical, social, organization, human aspects and is$uathese issues interact, they are
interdependent and intertwinéd. Information infrastructure for telemedicine service includes policies
and processs social organizatios making policiesand supporting the service such as telecom and
hospitals, humaelementssuch as doctor, nurses, technicians and even donors and vendors. And all the
factors contribute tathe gathering, processing, communicating and storing of the medical data or

information.

2.3.2Characteristics of Information Infrastructure

Understanding information infrastructures requires a holistic perspective since an infrastructure is more
than the individual components Whenoften thesénfrastructuresare nvisible and are not considered,

new approaches are requitedunderstantheseimbricatiors of infrastructure and human organization.
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Establishing a working information infrastructure is a highly complex stabnical task which includes:
designingcommunication standards, testing and adapting these to a wide range of different use situations
and ensuring that the standards are developed according to the bureaucratic procedures of international
standardization bodi&s

Hanseth and Monteridhawe listed characteristics of Information Infrastructwidich are discussed below

2.32.a Enabling shared and open

The infrastructures are designed to support a wide range of activities and are open to seiv field
applications and activities. Infrastructures are open in nature meaning that there are number of users anc
stakeholdesandvendos. Il also interacts with other systems inside the community as well across the
organization. Hence lls are shared andnitegration and sharing is possible by developing standards and

protocols for its use.

2.3.2.bHeterogeneity

Il envisioned is meant to include more than just the physical facilities to transmit, store, process and
display, voice, data and images or agpiechnology. Infrastructures are heterogenesmsompassing
technological components, humans, organizations and institutions that are connected-asidtieder
through layering, hking local related networks and integrating independent componerksigtiaem
interdependent.

2.3.2cInstalled Base

According toHansethan infrastructure is never developed freanatchit is built from aninstall basé®.
The existing infrastructure, the installbdse, influences the design of new components arel/tiation
of the infrastucture. The infrastructure buthis way would allow better interoperability between the new

and old system. Developing Il as oO0installed ba:
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Similarly. Star and Ruhleder tia identified three orders of issue caused by the information
infrastructuré®, and further have written that the system fails if these issues are not addressed. The thi
levelsof isuueare:
1 First Order Issue: First order issues are oftémose thaaire most obvious to informants,
as they tend towards the concrete, and can be addressed by equally concrete solutio
For example the issues related to the installation and use of the system, which includs
finding out about it, figuring out how to inditat, and making different pieces of
software work together. It generally involves issues related to money, space
i nformati on, training etc. First-upyadebt
recur over time as work patterns and resourcestcaints shift (and thus perhaps a by
product of second or third order changes).
These first order issues can dddressed by providing trainirag well as information to

all the users and stakeholders respectively before launching any new design.

1 Second Order Issue The second order issue is either the result of unforeseen
contextual effects or as collision of two or more first order issues. The problems are
related to the design and use or designer or usemprSper funding, trainingnd ce

operation among the actors can address these issues.

9 Third Order Issues: The third order issues are inherently political or involve permanent
disputes. The third order issiean be resolved by creating new subspecialties, new
requirements for the disciplines or profession, new criteria for the conduct and

evaluation of work and new reward structire

2.4 Information infrastructure for Health C are

Hanseth and Monterfdintroduces bdth information infrastructure aan information infrastructure within

the health care sectgkccording to the authorghere aréawo main types ofransmissia of formlike
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information andnulti- media information. lligtrations of the faner includejaboratoryorders and reports
exchanged between general practitionersphak or labs and (other) laboratoriasimission and

discharge letters between general practitioners, specialists, and hpsgithlEngsof prescriptionfrom
generapractitioners tgoharmacist Thelatter type include: telemedicine services, that is, computer based
services which usually include real time muntedia conferencing systems supporting a physician
requesting advise from another physician at anothétutien; access to data bases and Web servers

containing medical information; and PACS (picture achieve systemsffaysj systems

Health organizations today increasingly have to deal with a complex integrated portfolio of information
systems supportg many different crossrganizational practices, and thus aehejeneous array of users.
Health information infrastructures are also developed on the installeddasiger information
infrastructureand hencénherentthe strength and limitation of ba@nfrastructurg that are taken into

account while designing the Hmainformation infrastructures.

25



Chapter 3:Materials and Methods
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3. Research Settings

3.1 Nepal: Country Profile

Modern Nepal was created aroundhemid 1700s whemanumber of independent stateenunified as a
single nation. The official name is Sanghiya Loktantra Ganatantra Nepal meaning Federal Democratic

Republic of Nepalkathmandu is the capital of Nepal

3.1.1Administrative Division

Nepal is divided into development regions:
I. Eastern Development Region
II. Central Development Region
lll. Western Development Region
IV. Mid Western Development region
V. Far western development Region
Nepal is further divided into14 zone&bs districts, 58 Municipalities and 3915 village development

committees.
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Figure 2: Map of Nepal (ttp://www.venturenepal.com/nepatresources.aspx

3.1.2Geography

It is a landlocked country situated between India and China. It covers an area of 147,181 square km with
land constituting 143,351 square km andewabnstituting 3,830 squaken andNepal can be divided into
three mount ai ns, h erddregionaatalintihgdow3d5%,m2P andi2B% respectivélyit

has eight ofthewo r | d 6 smolmtaigshe st udi ng t he worl doéos tallest

elevation point is Kanchan Kalan with 78n

3.1.3Political Status

After anationwice election in 2008henewly formed Constitutiokssembly declared Nepal as a federal
democratic republiand abolishethemonarchy systemIn August 2011 Baburam Bhattarai of UPCNM
becaméPrime Minister. After the ConstitutionalAssembly(CA) failed to draft constitution, he dissolved

the CA and called for new electidmater in 13" of March2013a cabinet meeting chaired by former Prime
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Minister Baburam Bhattarai endorsed a decision by other major political parties to form a new election
government. In 1% March2013Khil Raj Regmi was appointed as a nBrime Minister for a short time
periodto oversee the election that Haeken scheduled to be held irf'2 Juné® however the date of

election has now been postponed " November 2013.

3.1.4Society

According to World Factthetotal population of Nepal is 30,430,267 with highest population density of
4,416 persomper square km in Kathmandthemale liteacy and female literacy has reached 73% and
48.3% respectively. Th&DP growth was estimated to be 4.3% in 2012. The increment has been due to

growth in remittance, agricultural products and tourists.

3.1.5Telecommunication

According to thesurvey bythe Nepal Telecom AuthorityNTA) for march andhpril 2013,telephoneusers
accounted for 34 % while 6696% were mobile phonesersand theremairning other with limited mobility

shown in figire 3°. However Nepal had onf35.23% Internetsubscribes’®.
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Figure 3: Telephone penetration rate(sourcehttp://www.nta.gov.np/en/misreports-en)

3.1.6Health system

3.1.6a Health Policy

The Ministry of Health and Population launched The Nepal Heath Sector Program Implementation Plan
(NHSRIP 20042009)to improve the health status of the people of Nepal through increased utilization of
essential health servieandto improve the quality ofheheath care service with emphasistie@poor and
vulnerableand people living in remote aréas

Likewise NHSRIP 11 (20102015) was launched with further refinement of earlier plans, it aims to
improve key maternal and child health indicators such as maternal mortality, total fertility rate, neonatal,
infant, and under five mortality rates, contraceptive prevaeate and percentage of underweight
childreri"’.
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Recently, the Population Perspective Plan (PPP 2Z201R) has also been formulatedsupporthe
implementation opolicies by focusing on the specific sectorial program areas relatieegopulation

sweh as povertyeductionand sustainable developm&nt

3.1.6b Health Budget

Ministry of Health and population has a budget of NPR 27.3 bilkg® (nillion US$) for fiscal year 2012
and 201%. Despite such investmesin health carethemost recent data from the Nepal National Health
Accounts suggests that the government contributesiasa quarter othetotal health spending, while
out-of-pocket payments (OOP) contribute almost 60 percethteobtal health spending while foreign

grants and loans athesecond largest source of putfimdingfor health car®.

3.1.7Health Indicator s

Thetable ofhealth indicatos belowhas been compiled forrareport bythe Ministry of Health and

Population®.
S.No MGD/Impact Indicator Recorded value Target 20
2009 2010 2015

1. Life Expectancy at birth 66 67

2. Infant Mortality Rate(per 1000 live| 41 41 32
birth)

3. Under5 mortality rate (per 1000 | 50 50 38
live births)

4. Maternal Mortality Rate (per 1000| 229 229 134
live births)

5. HIV prevalence among pregnant | NA 0.49 0.35
women aged 124 years

6. Malaria annual parasite incidence| NA 0.15 Halt and reverse tren
(per 100)

7. Prevalenceate associated with TB| NA 244 210
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(per 100,000)

8. % Safe drinking water NA 80.4 73
% With access to sanitation NA 43 53

10. Birth attended by skilled heath 33 36 60
workers (MGD indicator)

11. Birth in health facility NA 28 NA

Table 2: Health Indicators

3.1.8Health Workers

3.1.8i Registered Health workers (2012011)

S.No | Categories Number
1. Consultant 2000

2 MBBS (Bachelors of medicine bachelors of surgery| 10194
3. Nurses and ANMAuxiliary Nurse Midwife) 34417
4 Other health professionals 42473

Table 3: Registered health worker(Source: HRHSP 20112015 '

3.1.8ii Human resources for health in Public and Private Sector 2011

S.No Cadre Public Sector Private for Total
Sanctioned profit sector

1. Doctor 1,447 6888 8335

2. Nurses 6553 NA 6553

3. Paramedics 7559 NA 7559

4. Public health 4289 NA 4289
workers

5. Alternative 785 NA 785
medicine
(Ayurveda)

6. Admin & support| 7137 NA 7137




7. Total 27770 6888 34,658

Table 4: Human resource distribution in public and private sector
(Source:HURIC 2010,DOHS 2010, and Nepal Ayurveda Medical Council 2012)

3.1.9Public and Private Health facilities and Institution

S.No Facility Number Available beds
Rural Urban

1. Public Hospital | 16 79 7637

2. Public Primary | 214 0 642
Health care

3. Public Health 3816 0 0
Post'Sub Health
Post

4. Medical college | O 20 10576

5. Mission 6 2 612
Hospitals

7. Total 4064 194 24088

Table 5: Pubilc and private health facilities (Source: MoHP 2010) **

3.2ResearchSites

The research was conducted in Kathmandu Model Hospital while | also visited two outreach centers that

were connected with Kathmandu Modspital and will be introduced in this chapter.

3.2.1Kathmandu Model Hospital
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Kathmandu Model Hospital is one of the reputed hospitaiepal, ra bythe Non- Governmental
Organization the Public Health Concern Trust iéepalf’. Kathmandu ModeHospital is located in the
center of Bagbazaan thecenter of the town.The hospital was established in 1993 as a referral clinic from

surrounding communities with 18 beds and in 20@8capacity was increabto 125beds? and 452 staff.

Figure 4: Kathmandu Model Hospital

The organization believes ihé principlehatthe health servicéhe service should not only aim at curing
disease but also removing human sufferings. The organization should make health service available to a
the people of Nepal?The Hospital provides curative and diagnostic seraiustarted teemedicine

servies to improvehehealth care service in Nepal.

3.2.20utreach Centers

The purpose of my visit tthe outreach centswas to closely observe telemedicine proesbstween a
central hospital antheoutreach centeOf thetwo-outreachcentes, one was near to Kathmandu whiites
other was irtherural area;the two respective health organizasame listed below

1) Manmohan Community Hospital

2) NangiClinic andWo me rCénter
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3.2.2.1Manmohan Memorial Community Hospital

ManmohanCommunity Hospital (MMCH) a selfjoverning community based hospitatated inthe
southern region ahe Kathmandu District. It was established in 2a2B3D5. MMCH is a 1%ed hospital

with 22 staff>. It is a community as well &8overnment funded orgaation.

Figure 5: Manmohan Memorial Community Hospital

The mission of MMCH is to improvihe health status of communiti@s the southern region of
Kathmandu through curative and preventive heatpproacf’. TheAnnual report for 2009 and 2010
shows that there were 2213&tients visiting the hospitalhe hospital covers approximately 80,000

populationsrom more than 6 nearby villagés

MMCH startedatelemalicine service frontheend of 20091t was startedh order to provide specialist
care to patients by collaborating with one of the major hospital in Kathmfandu

3223Ngi Clinic and Womenbés Center
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Nangi Cl i ni Cenemigdocatéd irhe Mangsvillage. The Nangi village is located ithe

westernpart of Nepal. The elevation oféhgi village is about 2,260m (7,34%aftd ittakes around 6 to 9

hours to hike or a 34 hour drivefrom the nearest bus stop in Bénéarest city from Nangy.

: L &
T, vy :
India - .
Nangi-» éhﬁrep:an? Tibet
Pokhara

. Kaﬁhmandﬁ'

India

Figure 6: Map of Nepal Locating Nang?®

& o India

Bhutan

It has a population of around 800, and the villagers belotigetethnic community called Puithere are

two medical staffs, BlealthAssistaneand aMidwife providinghealth grvice to the villagers from Mai,

Tilkot and Ramche. They are responsible for operatiatelemedicine service.

In 2006, NCWC was connected to Om HospitdPakhara®to assis$ health workersn Nangi, however

presently it has been connected to Kathmandu Model Hospital.

3.3Research Method
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This study was done to understand different actors such as humans and technologies and their
interrelationship and processes that had the same goal to improve health carénseieped Moreover

this studywasguided by following researafuestions.

3.3.1Main research question

Whattypes of telemedicine programs are implemented in Kathmandu Model Hospital?
What isthe current statof telemedicine progranm Kathmandu Model Hospital

How istelemedicine supporting health care deliveriKMH and outreach centers?

What are the challenges of implementing and runningefleenedicingorogram?

What are the future perspectives of telemedicine in Nepal?

3.3.2Introduction to Research methodology:Quantitative and qualitative Research

There aréwo basic ways to carry out social research, quantitative and qualitative social résgarch

Brymar® defines

oQuantitative methodology is routinely dejgid as an approach to condwszicialresearch, whictapplies

a natural science, and in particular a positivist approach to social phenotmena

According to Cohell, quantitative research is defined as sawiakarctihatemploys empirical methods

and empirical statements. He states that an empirical statemefined as a descriptive statement about
what Aisd the case in the fr eal® Therearafour apmdadhesr |

of quantitative methods, descriptive, correlation, ciesenparative and experimerftal

Creswelf* definesqualitativemethodology as an approaciseful for exploing and understanding a social
phenomenon such asocial or human problem, based on building complex, holistic pictures, formed with
words, views of informants and conducted in naturainggs. In order to study about this phenomenon, the
researcher asks participants broad, general questions, collects the detailed views of participants in the fc

of words or images, and analyzes the information for description and themes. From theke data
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researcher interprets the meaning of the information drawing on personal reflections and pastresearch
However the struture of the final report cabeflexible anddisplayst he r esear cher s b
thought§®. There ardour approaches to alitative research, phenomenology, case study, ethnography and
grounded theofy. Qualitative research penetrates to the deeper significance to the topic being researchet
allowing an interpretive, naturalistic approach to its subject matter and givatygdavhat the data

contribute tamportant research questiéns

Steps in research process | Quantitative/positivist Qualitative/interpretive
methodology methodology
Identifying a problem Descriptive/explanatory Exploratory/understanding
Reviewing theliterature Major role Minor role
Justify problem Justify problem
Specifying a purpose Specific and narrow General and broad

Measurable and observable | Participantéexperiences

Identifying participants Random sampling process | Participantsareselecedfor a
purpose

Collecting data Predetermined Emerging protocols
Numeric data Text and image data
Large numbers Small number

Analyzing and interpretation | Statistical Text analysis

of data Comparisons/predictions Larger meaning of findings

Outcome an@valuation Standard and fixed Flexible and emerging
Objective, universal and Subjective, socially
unbiased constructed and biad

Table 6: Features of quantitative and qualitativemethodology™
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3.3.3Qualitative Interpretive Research

Gephart® classifiedthe qualitative research paradignto positivist, interpretive or criticatancs.

Qualitative
research

Positivist Interpretive Critical

Figure 7:Underlying philosophical assumptiorf® (http://www.qual.auckland.ac.ny/

a. Positivist: It states thiasocial reality is objectivandependent of theoretical explanatamd can be

testedwhile the researcher should beletached value free observer for the object obthey”.

b. Interpretive : According to Meyet’ social reality is social construction and access to this reality is
through language, consciousness and common shared meanings. \Wadsmexplains thahterpretive
theories do not approve or disapprove hypothesis or theories, but rather judge on the abilities of the
research to explain the relationship between the factodititing the social setting atldese can be
derived only by irdepth examin&bn of the phenomenon and procesgesphariargueghat interpretivist
assumes that knowledge and meaning are resuitavpretationhence knowledge is dependent on human
thinking and reasonifi§ Thereforeinterpretive study depends on the abilitytied researcher to collect

dat@and his/her ability to interpret the collected data and represent it.
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c. Critical : The critical paradigm focuses on identifying and challenging the ordinary and traditional
methods of research. It challengeséltablished social practEand considers the complex relationship
between human interests, knowledge, power and form of social ¢8nfitw critical researar brings

current situation or scenario light by focusingon the oppositions, conflicts aedntradictions in
contemporary societyl he researcheeks to be emancipatory i.e. it should help to eliminate the causes of

alienation and dominati6h

3.3.4Interpretive Qualitative ResearchApproach in Information System

There has been an increasehe interest of interpretive research in information system (IS) over the past
few yearsInterpretive research in IS assumes that our knowledge of reality is gained only through social
constructions such as language, consciousness, shared meaninggnsctools and other artifaCt It

is good for indepth access to people, issues, and dathenables observation or participation in action,
rather than merely accessing opinions as is the case in an intemnigstudy?.

The interpretivequalitative research can help the researcher to understand human thoughts and actions ir
social and organizational contexts and has the potential to produce deep insight into information systems
phenomes, which includes its development, and managefentinterpretive research, researchers are

viewed as a fikey instrument one which i s dAcall

and then through experierice

The interpretive research can be conducted and evaluated by foll@sgéngfprinciples given by Klein
and Meyer®
1. The fundamental principle dfie hermeneutic circle: This principle suggests that all human
understanding is achieved by iterating between considering the interdependent meaning of parts ¢

the whole that they fornThis principle of human understanding is fundamental to all prirsciple
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. The principle of contextualization: It suggests thatitical reflection of the social setting and
historical background of research setting is required, so that people can dbe trent

situation has emerged.

. The principle of interaction between the researcher and the subjects: It requires critical reflection ¢
how the research materials such as data were socially obtained through the interaction between tl
researcher andapticipants.

. The principle of abstraction and generalization: It states that abstraction and generalization which
requires relating the idiographic details revealed by the data interpretation through the application
of principles one and two to theoreticgéneral concepts that describe the nature of human
understanding and social action.

. The principle of dialogical reasoning: It states that the research requires sensitivity to possible
contradictions between the theoretical preconceptions guiding terchsdesign and actual

findings with subsequent cycles of revision.

. The principle of multiple interpretations: It states that interpretive research requires sensitivity to
possible differences in interpretations among the participants, whose interpretaiarration for

same setting or event varies.

. The principle of suspicion: The research r e

fdi stortionso in the narratives coll ected f |

3.3.5Qualitative Interpretive Research Approach and itsORational to CaseStudy

In aqualitativecase study the researcher explores the case or any other entity bounded by time and activ

such as program oranevent and collects detailed information through a variety of data collection

procedures over a period of timi.is basically arecord dher e s ear cher 6s observat

activities or experiencé’ In qualitative research the empiricailidyis based orcase studies, idepth

openended interviews, surveys and observatibrEhrough these steps, qualitative reseattiws

understanding of relationstgpnteractiors and effects of the system on users and organization
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The interpretive approach of qualitative studies are best suited for undargtaociotechnical

phenomer’> ’°. Also theinterpretive casstudyis flexible, doesnothave a set design aisiguided by
researcher 6s "flecpretve resirch s atermsneduiby gbservation and interpretation
These data are interpreted to construct meanings and theories by drawing some interference or matchin
between the iformation obtained and abstrawtterrs’®.

This study is on delivering health caheough technology, whichims to explore and increase the
understanding of the telemedicine program being openatage of the major hospital Mepaland ts role
in health care servic&o understand the telemedicipeoject, to identify and understprocess or event,
infrastructureprocess owneli.€. who operates telemedicine technologies and provides service), their
relationship and perception towards technology piseldlosea qualitativeinterpretive case study paradigm

for my study.

3.3.6ResearchDesign

The research design is a planned structure that guides the researcher throughout his resgasdarth

is divided into three stages for this project.

The first stage includebe generation ofisuitable title of interest for thesasd constructin@gresearch
guestion. It also includabeoriesand information gathering. This stage includes gathering information
regarding telemedicine programs, benefits and challenges, along with the inforatatigrihe

telemedicine prograsin Nepal in order to find an appropriate research site for conducting my case study.

The second stagavolvedconducting fieldwork in Nepal after carrying out site selection. This stage

focuses on interviewing people and observing their presetlethird stage includes data analysis by
interpreting the data gathered from the fieldwork and finally delivering answérsresearch questions.
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Stage 1

1 Developing research title and
relevant research question

9 Literature preview on global
telemedicine programs and
telemedicine in Nepal

Fieldwork
9 Site Selection
9 Field visits
1 Participant selection
1 Data collection

9 Data Analysis and interpretation
1 Validation
1 Findings

Figure 8: Research design stages

3.3.7 Site Selection

| gathered some information about the telemedicine programs in Nepal while | was in Norway. | also

contactedafew of the organizatioasking if they would let me carry out my research. Among the few
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only two of tre focal persosiresponded. One acceptey proposal whilehe other suggeshg that |

carriedout my elsewhere since tierojectwas inan earlystage.

When | went td\epall contacted both focal persefiom these twmrganizationgdespite being rejected
from oneof then) and visited both organizatien carried ouinformal intervievs with concered
authoritesin order to select my site for research. Afjaining ®meinsight into both telemedicine
projects,| finally decided to carry out my research in Kathmandu Model Hospital, as they were pianeer

the field of Telemedicine in Nepal

| alsovisitedtwo outreach centers,adgi and Pharping. | selected these twdhenbasis of theidistance
from the Hospital; Pharping @ne-hourdrive from KMH while tavelling to Nangi takes two or more days

from Kathmandu

3.3.8Gaining Access tdhe Site

To get access to the organization, | signed up for voluntary woM&h a b i r 6 sWi€Glesst r e f o
ConnectionMCWC) (a sister organization of Nepal Wireless projelctpntacted one of the board

membesf o r M a @eatdsforICansection while | was in Norway and explained to him my interest in
telemedicine and if theydd any opportunity for me to volunteer for them. | was advised to contact them

when Ireturredto Nepal.

| contacted them right afteitdavelled toNepal,| met Mr Mahabir Pun and was advised to meet Dr Saroj
Dhittal, Chief of TelemedicindProgram inKathmandu Model Hospital. After meeting both the team

leaders | got ormal approval to conduct my interview and observationsathmandu Model Hospital.

| was also advisedtvisit two outeachcenterdNangiClinic and Wb me n éntre (NSCWC)in Nangiand
ManmoharMemorial Community Hospita(MMCH) in Pharpinglt was easy to travel to MMCH in
PharpingHowever to travel tiNangil took a bus halfway and then toakocal jeep from Beni to Nangi
and had to walk 6 hour to return from Nangi to B&nce there was only one jeep in the morning. The
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road from Beni to Nangi is one of the most dangerous roads so only one or two vehicle runs once in a da

and the road is closed during summer season as it becomes slippery.

Figure 9: On the way to Nangi from Beni Bazaar

3.3.9Participant Selection

Since my research was on the telemedicine prograra whole from its impmentation to operation
including future outlookl had to interview the focal person for the progréfter knowing thatMr
Mahabir Pun and Dr Saroj Dhittalareresponsibldor the echnicaloperationand theclinical operation
for the telemedicine prograrespectivelytheybecame my maisourceof information
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The other informants wespecialist and other medical officavkio participaedin internet based CME

andprovidedtelecorsultationto the health workers in rural areasd technical and administrative

personnel contributing to telemedicine progranelist of informants idisted below in the tabl@.

S,No Key Informant Responsibility
1. Chief of Clinical aspect for Telemedicine Program/ Moderafdnternet
Telemedicine | based CME/ Teleconferencing
program
2. Team leadeof | Technical Aspect for Telemedicine program
NWNP, Vice
chairman
NREN
3. ConsultatntA | Teleconferencing/Moderator for internet based CME
4, RegistarA Teleconferencing/ Moderator for internet baSGME
5. ResidentA Participant for internet based CME
6. Resident B Participant for internet based CME
7. Resident C Teleconferencing/ participant internet based CME
8. Chairman of Initiator and administrativeoordinator for telemedicine
Community program
Hospital in
Pharping
9. Nurse A Teleconferencing and participant for internet based CME
10. IT informantA | Provides technical services
11 IT informantB | Provides technical services
12. IT informantC | Provides technical services
13. Administrative | Responsible for administrative work

Staff A

Table 7: List of Informants
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3.3.10Methods of data collection

Before beginning to collect data it is very important for the researcher tkkhawdedge ané clear idea

about the project and on how to get anste¢heresearch questionRobsor’ mentions thatféer deciding

on the focus of the research, the research question to which the researcher seeks answers, and the ovel
strategy and methodology appropriate for getting those answers must be given a thouglddmathker.

After that it is important tadentify the participants and critical situatgor settings in order to apply the

data collection methodologies. It is essential that wessgthe right people dtheright time,and to ask the

right questios or observe the right people at appropristings’.

a. Interviews

Therearethreefundamental types of research interviews: structured, semi structured and unsttictured

Semi structured interviews consist of key ideas about the areas to be exptbadidva researchers to gain
insight of that area in moxepttt” ’° The flexibility of this approach also allows for the discovery or
elaboration of information that is important to participants but may not have previously been thought of a:
important bythe research teath Hence for this project | usettie semi structure format as it provided

flexibility to think about what to ask and ask what | had not planned initially.

In the research sitéobserved the telemedicattivitiesin KMH andthe staffanvolved | interviewed

them during their workSince they were all very busiprovided them some questions on tepEgarding

their perspective on the program and requested them to answer on(kifahof testimonials) This was

further followed byanother discussion session for more elaboration. However in the outreach center | was

able to sit down with the interviewees and interview them.

b. Observation

As mentioned earlier the other method of data collection employed for this study is obgervati

Observation helps to understand the organization, its process be it social or technical, the users relations
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with the technical infrastructures, settings, a natdia¢obvious technique is to watch what they do, how
they usdools record that irsome way, describe them and analyze and interpret what the researcher have
observed’. Observatiorprovides researchers with methodsdbservenonverbal expression tdelings

determine the interaction and communication proaksingvarious activitie?.

And there aréwo approacheé "°to observational methods. Participant observatfimwhich the

observer becomes a participant; it is used in flexible design which follows ethnographic approach.
Similarly other type is noparticipant observatiom which the researcher or observer observes the process
and people by taking a detached stance.

| actad as a notparticipant observeand collected my data durinige ongoing teleconsultations via video

conferencing technologiewhich | though was appropriate considenmglimited knowledge in medicine.

3.3.13Tools used for Collecting xta

It is important tatakenote as soon as observation or interviews are made. If not done so the researcher m
forget it or missed out omiportant point. Hence for noting and recording such observations and interview,
a recorder has been used to record the interview as well as negsetiafter critical observation.
However though it ds rsaightaobfincitcondoaanle to speakwherptlzey t i c |
realize that they are being recorded hence a notebook was used to note down their statements. And fina
all the collected data was stored in the computer for further processing or transcribing.

3.3.14Methods of Data Analysis| nterpretation and Validation

The set of principle for conducting and evaluating interpretive studies set by Kleltyansl* hasbeen
followed in this study during data collection, analysis and interpretdtlumset of principléollowed for

evaluation of the data collected in this research is explained below.
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The fundamental principle of hermeneutic cirslggests thainderstandinghe meaning of text is made
by understanding the parts of text and whole text in reference to one another. In this rdatawbre
collected different times from same person in the same settings and iterative analysis of those data in

relation to eaclother was done.

By following the principle of conceptualization, this research has explained the historical and social
background of research setting. It has absplained socigbroblem of health inequity lead to emergence

telemedicine in KMH.

The datavas collectedrom variousinterviews with stakeholders. Data were also obtained from
observations in the settings. This stage of data collection reflects the principle of interaction between the

researcher and the subject.

Likewise the principle of abstction al generalization was followed in whithe data gathered from the

studywere comparewith the theoriesised.

During data collection and analysis the theoretical preconception were acknowledged and the data were
also checked if they contradictéte theorieso avoid biadollowing the principle of dialogue reasoning

Similarly the information provided by the interviewee has been compared against each other in other to
acknowledge multiple interpretations for the same settings (as suggetstegbrmciple of multiple
interpretation)

The principle of suspicious suggests being sensitive tovieaidesto avoid biasness and influencés

this study interviewee or focus group was selected from all level of work (contributing to telemedicine
project), the data were compared with available documents and records. At the same time | tried to avoic
bias by being aware of the possible bias and addressing it during different stages of study such as desig

data collection and analysis.
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Overall hedata collected were read and listened overaaainandthe interesting points were noted
down.As per the research questigneces oinformation were selected and categoriZEuk factual

information gathered were validated with the research artiodsgspapers, organization website. The

written testimonialglso helped in validating the statements and in drawing common perspective of all the
participants by comparing it to interviews that helped me in my findings.

3.3.15Ethical Consideration

| obtained formal approval from the organization to carry out my silitly participant were made aware
of who | was and whd was doing there. | also asked them if they wanted to be anonyMosisof the
informants were open and were comfortable alfweiinterview. They cared less about the anonymity and
more about wantipto tell their stories to theutside world through m&ven though complete anonymity
is not possiblel have tried not to reveal names except for some cases, which was impomamnititm for

their contribution asvell as authenticity of data obtained.
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Chapter four: Results
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5. Findings from the Case Study

This chaptepresentshe informationgathered from the research sikddH, MMCH and NCWCthrough

interviews, observations and from documents such as news articles and reports.

4.1 Objectives of Telemedicine in Kathmandu Model Hospital

Kathmandu Model Hospital startedelemedicine service in early 2008. The connectwasfrom
KathmanduModel Hospitalto Gauri Shnakar Hospital in Dolakha Distrct, which is a 140km drive from

Kathmandu.

When asked about the objective of the progfanDhittal, the chief of telemedicinkighlightsthat the
objective of theifTelemedicineProject is to

fi h eint npaking better health camerviceavailableto remote areas bgmpowering local health workers
through ICT implementatiod

Dr Pun another team leadealso agrees that

fiThe objective of telemedicine is to provide at least some health servicealtperple where there are
no clinics, health post and qualified health professionalstarnihin local health workers

To achieve this, the local people with some backgroimbsalth educatioare trained and assisted to
treat people at remote villagascording tdDr Pun.

Dr Dhittal, in a conferencealsopresented thdheir goals igo haveenough bandwidth that would help to

establish a meaningful communication between marginalized communities in remotnareastrally

located faculty to achievieprovedhealth for peopf&.
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4.2 Stakeholders and Partner Institutes

The backbone of the telemedicine projegplemented in Kathmandu Modeblpital can be categorized
into two aspects: technical and clinicas shown ifigure 10. The clinical aspeatepresentsnedical
informationsharing while thetechnicalaspects constitute of storaged transmission mediums for
medical data.

Kathmandu Model Hospitalverseeshe clinical aspect of telemedicine whilenEtworking Research and
Development (ENRDgverseeshe technical part such as internetinection to outreach centers and other
national and international organizations aedipment handling. Along with ENRDther supporting

partner organizations areefal Research and Education NetWd(RIREN), Nepal Wireless Networking

Project (NWNRP (http://www.nepalwireless.com.npthe Public Health Concern TrufPHCT)and many

other internationlanstitutes.Dr Saroj Dhittal,Chief of Telemedicind’rogram in Kathmandu Model
Hospital and Dr Mahabir PuRyesidentof ENRD and team leader ®8REN, NWNP are working together
to improve health status as well as provide basic health care to people in remote areasdingext

telemedicine programs in villages.
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Stakeholders and partner Institwtes for

telemedicine program

Clinkeal
DR Sarof Dhittal
{Chief of Telemedlcine, Seniar
ConsultantDepartment of General
Surgery, Kathmandu Model
Hoapdtal)

Kathmandu Model
Ho=pltal

Village Chinles and
Health Posts

Technical
Dr Mahbdir Fun
[Fresident of E-networking Research
and Development)

E-networking Research and Development

Hepal Education
and Research
Network

Hepal Wireless
MHetwork Project

International
Organizatons
[Unlversides and
hospieale]

Figure 10 Representation of Stakeholders and partner institutes for telemedicine
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Kathmandu Model Hospital is alsomembepof theNepal Research arieducation NetworNREN) that
provides a dedicated network for research and education. NREN is a primary mem&arReadific

Advance Network (APAN (http://www.apan.ne}/ the umbrella research and education network in the

ASIA Pacific Region. NREN is a designated network connected to the third generation of the Trans
Eurasia Information Network (TEIN3(http://www.tein3.net/Pages/home.aypxhich will beupgrade

to TEIN4 soon The obgctive of this network is to providegh-speedetwork connectivity from Europe

to research and education network in Alia

Over this TEIN3 network Kathmandu Model Hospital has collaborated with Bundang Hospital in Seoul,
Korea. The surgeorand students in the Kathmandu Modelddital along with other Asian countries like
India, Pakistan Srilanka,Thailand Philippinesand many other watch live surgery from Kovea
telemedicine technologies and netwoitkathmandu Model dEspitalhasalsocollaborated with bspitals

and universities ithe United StatesfoAmerica and Japan for teleconsultations andéelecatiorf>. Apart
from these international recognized institutes there are mangatitamal and national volunteer

individualsfrom many countries and placespestively joining hands with KMknd NRED.

At present th&€€entralHospital has been connectechialthpost anchositalsin 10 remote areas as

shown in thdigure11.
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Tele-consultation & Tele-education

e Villages connected
@™ Research sites

Figure 11: Villages connected to Kathmandu Model Hospital for Telemedicine Service
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4.3 Telemedicine Application

Kathmandu Model Hospitamploystwo telemedicine applicationtgleconferencing and internet based
CME/ teleeducation

4.3.1Teleconferencing

Teleconferencingakes plac®ver either just a phone or over videoconference. The teleconferencing takes
place between the rural health practitioners and the specialist or medical officecentthehospital in
Kathmandu Model Hspital. The purpose of the teleconfaréng is to provide medical assistance to the

rural health workers fahediagnosis and treatment of patients.

A
o’

N2

Figure 12 Health workers in Nangi Village (http://policy.gmu.edu/currents/volume7/issue04/vol704f2.htirand Doctor in

Kathmandu Model Hospital: Videoconferencing.http://nepalitimes.com/news.php?id=14608
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4.3.2 Internet basedCME/T ele-education

The CMEis usuallyprovided througlvideo conferencing between the central hospKMH) and the
rural areas and also betwdeklH and other national and international madliostitutes. Teleducation
or internet based KIE is mainly givenin the field of surgeryn Kathmandu Model HospitaHencethe

participants are mainly the surgeons and intdfiasvever the trainings and classes are provided to the rural

health worker®n generamedicineevery morningrom 8:15 to9: 15

Figure 13: Internet based CME provided by Sung Wen Kim, MD, Prof surgery from Seoul National University, Bundang
Hospital on Minimally Invasive Surgery in the management of Breast Cancer.
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4.4 Telemedicine Technology and Euipment used

The ultimate success of telemedicine dependsnmptimum exploitation othe capabilities of advance
information and communicaticechnologie¥'. Since it takes proper understanding about the technology
used and its functions in order to use it extezigivn Kathmandu Mdel Hospitalthetechnologies used

can be grouped into two groups as per thp@ses (teleconferencing and telductior).

Theequipmenused for teleconsudtion over videoconferencing were

Cisco routers

POLYCOM device and video cterencing camera$olycom VSX 800)
A speaker

A large Monitor(Haier)

= =4 4 4 -2

LaptopHesktop $amsung)

They useabandwidth of 1mbps to 10mbps feimple regulavideoconferencing.
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Figure 14: Polycom VSX 800
http://www.dianetcom.ru/info/catalog/videokonferz/videoplycom/VSX8xxx

Figure 15: Logitech webcam and speakers
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Figure 16: Routers, monitors and other devices

Fortele-education or internet bas@ME, live videos are sent from tloperation theatréfom the hospital

requiring larger bandwidth to retain the quality of images and eliminate. H#see for CME, hie

transmissions for high quality video and audio are madeandighital video transport system (DVTS).

DVTS (http://www.internet2.edu/communities/dJytases30Mbpsuncompressedideo to provide high

guality images and can be used for multicast mode allowing more than one site to participate in a single

conference.

Along with 30Mbps bandwidth, forlaigh quality transmission datather videeconferencing equipment

usedfor trainingwere

l

T
T
T
T

Large monitor(Haier)
Webcam [ogitech HD Pr
Speake(Logitech)

Laptop desktop (Samsung)
DVTS Software
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Other technologies used are teleptsynagobile phonsg digital cameraand microphones. Besides these,
the TelemedicinéProgram uses wireless technology to connethe remote villages. The only option to
conrect such remotely and geographically isolated villagegigery small aperture terminolog¥SAT

(http://www.ses.com/4336371/v3aiut since VSATis expensive, the remotely located Na@gnic and

Womers Genteruses wirelessradiotechnology for intaret serviceThey ug Motorola Canopy that uses
2.4Ghz and 5.8 Ghz frequencies in different relay stations across the VlI&&@s shown in figure 17

Figure 17:Using tree to place antenna gritf

4.5 UsefulnessThe role of telemedicine in theKathmandu Model Hospital

The objective ofthe Telemedicine Rogram isto provide assistance and triaig to health workers,
especiallyto the health workers itheremote areaand improvehehealth care service in Nepal.
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