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Abstract 

 

This thesis explores the barriers and critical success factors of RFID adoption in Iranian 
healthcare industry context as one of developing countries. RFID is a contactless technology 
which benefits from radio frequency signals to send and receive data. In these days hospitals 
need to enhance the safety and quality of healthcare if they want to remain in the competition 
with other hospitals. It has been proved that RFID system in healthcare has the potential to 
increase patient safety, decrease the operational cost, and enhances the tracking of items and 
human, and real time management of hospital equipments. Although such technology has been 
adopted and implemented in countries such as USA and European countries, rate of adoption of 
developing countries is still very low as compared to developed countries, despite great potential 
of system to solve current problems of healthcare. The purpose of this research is a  better 
understanding and identifying of barriers and critical success factors, which are affecting the 
adoption of RFID technology in the healthcare sector in developing countries such as Iran from 
the perspective of healthcare decision makers, managers and IT professionals. 
 Case study research with qualitative approach has been chosen for this study. Research question 
have been developed to fulfill the purpose of study. Based on literature review , a frame of 
reference have been made to aid answering research question and for data collection purpose. 
Result of study shows that the barriers which developing countries such as Iran are dealing with 
are mostly organizational and environmental barriers. Similar to the barriers, critical success 
factors are also mostly related to organizational and environmental domains. The findings of this 
study suggest that the stage of RFID adoption in Iranian context still in infancy stage. Most  
respondents believe that the common barriers to adoption of RFID are (1) Cost of RFID 
system,(2) difficulty and lack of ROI calculation, (3)lack of RFID knowledge of hospitals,(4) 
resistance of staff, (5) lack of vendors support,(6) wireless infrastructure/connectivity problems. 
Identified critical success factors are   (1) business and dataflow analysis (2) management 
support (3) identification of performance gap and process shortcoming for the purpose of 
enhance and supporting the work process, (4) vendor support,(5) governmental support (6) 
compatibility with hospital existing system. 
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Chapter One 
Introduction 
 

1.1 Background of study 

 

RADIO Frequency Identification (RFID), is a technology which utilizes radio waves for data 
collection and transfer, with capability of sending and receiving information without human 
involvement (Yao et al., 2010). It isn’t a new technology; this technology has been around since 
1950, when Harris invented a radio transmission system (Hunt and McHale, 2007). 

However, the beginning of interest and commercialization of this technology only started in 
1984, when General Motors use RFID tags in automobiles product (Vanany and Shaharoun, 
2008). The big bang of the rapid adoption of RFID  came from the mandates by Walt-Mart, US 
Defense Department, and companies such as Metro and Tesco, which force their suppliers to use 
RFID (Ibid).According to Attaran (2007 ),Wal-Mart demands  that, its top 100 suppliers 
integrate  an RFIP chip on all the cases of items shipped to Wal-Mart by January 2005. 
 
The next 200 suppliers are recommended to perform such action by January 2006, and in 
October 2005, Wal-Mart went “RFID live” in six new distribution centers and another 900 
stores, as well as Sam’s Club stores (Attaran, 2007). Other organizations such as Target have 
also joined the race and demanded RFID tags on all cases and pallets that enter their supply 
chain (Ibid). This effective deadline has pushed RFID technology into the top, with the all 
industry reacting accordingly (Ibid). 
Until recently, the RFID technology has been extremely costly and too limited for widespread 
mass commercial implementation ,however; with drop in price of  tags, tag readers and related 
equipments, and huge number of organizations  have started RFID experience and this, in turn 
boost  the usage of the technology (Jones et al.,2004). 
 
As compare to other industries, the adoption of RFID technology in healthcare sector, despite 
great benefits of RFID, is still in its early childhood (Vanany and shaharoun, 2008).According to 
Vanany and Shaharoun (2008), market of RFID tags, readers, and systems in healthcare sector 
will increase from 85.24 million dollars in 2007 to 2.05 billion dollars in 2017. 
 
Wang et al (2006) stated, healthcare is estimated to be next home for RFID after other sectors 
such as manufacturing and retailing. Healthcare sector has been funding more budget in 
information technology to lower the operational cost and enhance patient safety (Ibid). It is 
believed that RFID is capable of achieving these goals and become critical in healthcare 
organizations (Ibid). 
 



Taking in to consideration of increasing patient’s safety, better tracking of drug supply and real 
time management of hospital equipments, RFID is quite capable of lowering operating cost and 
enhancing patient safety (Parks et al., 2010). Based on studies which calculate the financial 
benefits of RFID in retail and healthcare, $40 billion have already been claimed to have profit 
with return of investment of approximately 900 percent (Ibid). 
Impact of  RFID integration  within healthcare  has been boosted by government authorization 
(Fisher,2006).In April 2004 united states president  mandated the integration of  health 
information system (HIS) into all medical practices in country, and construction of National 
Health Information Technology Coordinator to manage the procedures (Ibid).Following such a 
change in second of May 2005, the U.S. Department of Health and Human Services, published a 
report , which  calling for government co-operation with private healthcare sector to boost the 
process of implementation of health information technology (Ibid). 
 
Some hospitals such as  Bon Secours Health System in Richmond , St. Luke Health System in 
Kansas City , and Beth Israel Medical Center in New York City  acted as pioneers, although ,not 
many studies exists in hospital about RFID application  and , that few RFID studies are small 
scale trails ( Parks et al. ,2010). 
 
At the moment, hospitals are facing difficulties regarding enhancing patient safety and lowering 
operational costs, which are mostly initiated by human and systemic errors ( Yao et 
al.,2010).Safety of patients is one of the important matters in the healthcare sector, and recently 
there is concern  regarding medical errors such as prescribing and incorrect dosage of medicines  
or mis-identification of patients (Cavoukian,2008).In  1999 , study which has been conducted by 
the United States Institute of Medicine in 1,116 hospitals, suggested that approximately more 
than 44,000 death occur each year in the United States , and 700 death per year in Canada due to 
medical errors (Ibid).According to Cavoukian (2008), in a Medical error study in 2002, from 12 
hospitals in Ontario Canada ,800 out of 4,000 errors were related to adverse drug effects. 
Inefficient operational processes which are related to lack and inability to track and finding 
medical equipments also worried healthcare sector decision makers and administrators 
(Cavoukian, 2008).In addition to that theft of medical equipments and materials, cost hospitals 
$4,000 per bed annually and ,in  975,000 staffed beds in the U.S, this amount can cause of $3.9 
billion loss each year (Ibid).With all that said, according to Wang et al (2006), statistics showed 
that implementation of IT in hospitals has not been too successful based on studies of previous 
researchers. User resistance, technological, organizational and implementation problems have 
been reported as contributor to unsuccessful implementation of IT (Wang et al., 2006). 

Therefore, it is important to start a systematic investigation to identify how the barriers and 
critical success factors of RFID adoption in healthcare can be addressed in order to facilitate the 
adoption process.  
 

 



1.2 Problem description 
 
 
RFID has already being used in a variety of settings, including animal tracking, asset 
management, document tracking and library management, payment processes, tracking baggage 
and packages   and mandates by world retail giants like Wal-Mart, Target, and Metro (Reyes et 
al.,2007).Radio frequency identification (RFID) technology adoption in healthcare industry is 
rather newer than in other industries such as libraries, retailing, manufacturing, logistics and 
supply chain (Vanany and Shaharoun,2008).Various researchers have mentioned RFID 
technology can have number of benefits in healthcare system, among  them Wang et al (2006) 
and Tzeng et al (2008) specified  that RFID technology has a great capability to considerably 
reduce cost, improve patient safety, medical service and improve business process (Ibid). 
 
RFID journals and internet articles also reported many healthcare organizations in the world such 
as United States, Netherlands, Italy and other countries are successfully implemented RFID 
technology to improve efficiency of their operations, and achieve organizations objective 
strategy. Based on researches, which have been conducted in United States, more than half of the 
United States (US) healthcare organizations, almost 10 percent of the US healthcare 
organizations surveys have adopted RFID (Vanany and Shaharoun, 2008).Result of research of 
Spyglass in United Kingdom ,also indicated interest of British hospitals and healthcare 
organizations to use RFID as a tool to solve and facilitate their problems (Ibid).In USA and 
Europe ,the main motivation behind the adoption, was to improve patient safety and efficiency 
and effectiveness (Ibid). 
 
Evidence shows growth on the human and financial costs, associated with adverse events in 
acute care (e.g surgery), prescriptions and other aspects of healthcare. Even minor disruptions or 
errors in care at the patient’s bedside can have severe consequences. The figures of yearly death 
due to adverse (drug) events, lead to increment in hospital costs  from longer patient stay, and 
preventing such events, motivate healthcare decision makers to investment in new technologies 
that can help "mistake-proof" the patient journey by automating the processes. (Van Oranje et 
al.,2009) 
 
In USA and Europe ,the main motivation behind the adoptions were improving patient safety and 
efficiency and effectiveness (Vanany and Shaharoun,2008).At RFID in Healthcare east 2010 
which was take place in Philadelphia, USA revealed that hospitals in USA already using RFID in 
their operational process (Rfidjournal,2011-a).In a conference the news was published regarding 
improvement of patient care, cost reduction and efficiency in operation of medical processes 
with help of RFID, which showed that it can provide major benefits to the health-care sector 
across USA (Rfidjournal,2011-a). 
 
In developing countries research of Edwards (2010), in Malaysian hospitals, shows that they are 
starting to adopt RFID technology to help administrators provide better patient care, despite a 
rapidly growing local population and a chronic skilled labor shortage. In the latest conference of 
RFID which was held in AbuDahabi, UAE, showed that adoption of radio frequency 
identification in middle eastern countries is way behind developed countries such as USA and 
European countries (Rfidjournal ,2011-b).However, the conference revealed that the intention is 



beginning to grow in middle east just like Malaysian hospitals but this growing intention of 
RFID in developing countries isn’t without difficulties and problems. Vanany and Shaharoun’s 
study in Malaysia and Indonesia as two samples of developing countries also reveals too many 
barriers concerning adoption of RFID in hospital as compare to developed countries such as 
USA or UK. Study of Lin and Ho (2009) in China revealed that among 50 percent of 
organizations which show interest on adoption of RFID only 10 percent actually have the 
experience of using it .Study of Li et al (2010-a) shows similar result which indicates that most 
of RFID projects in China are still small, as compared to developed countries such as USA. 
According to Brown and Russel (2007) in South Africa as one of developing country, despite 
positive sentiment, there was little evidence of pilot studies and implementation amongst the 
sample organizations. The condition is more or less the same in other developing countries. 
 
Although Iran as developing country which is moving fast toward success and improvement in 
medical and healthcare, there is no sign of adoption of RFID system in their healthcare system. 
However, it is worth to mention that such system has been implemented in other sectors such as; 
retailing, airports, libraries and, banks but not hospitals. Iranian hospitals are also dealing with 
RFID adoption issues and lag behind developed countries regarding RFID adoption. Based on 
the interview with one of the managers of Iranian hospitals, none of the hospitals in Iran has 
implemented this technology. Chief of department of “non contagious disease” of ministry of 
health in IRAN, indicated that 6% of death that occurs in hospitals are related to Hospital 
Acquired Infection (HAI) (Farsnews, 2010-a). He also admitted that 600,000 persons are 
infected with Hospital acquired infection (HAI), yearly in the hospitals (Farsnews, 2010-b). 
These statistics show that there is a huge problem regarding detecting , tracing ,cleaning the 
equipments which are in touch with patients .Such process can be solved with automation of 
process and detection of forgotten and dirty equipments,  which are needed to be cleaned and 
sterilized . The surgical instrument cycle includes procurement, assembly, packaging, 
sterilization, storage, distribution, utilization in the surgical suite and other clinical settings, and 
finally the decontamination process (Sini et al., 2008). It takes effort and time to verify that these 
processes are completed and executed, especially when we talk about gigantic hospitals, 
however, according to Azevedo & Ferriera (2010) RFID technology has this potential to verify 
that these processes have been completed efficiently. 
 
Moreover, despite the claims of hospital authorities who indicate that hospitals  are  suffering 
from drug theft, patients escape ,lack of speed in work flow process , adoption of RFID  which 
could be a solution to all these problems have been hold still and  decision makers are hesitating 
to adopt the technology. In these stages, executives and information technology (IT) managers 
should identify and analyze the barriers and critical success factors (CSFs) of RFID adoption. 
Organizations need to understand the benefits, reduce barriers, plan and manage critical success 
factors (CSFs) of RFID adoption in order to achieve full outcomes. Currently, the bulk of 
research are focusing on RFID in other sectors but there are very few studies which focused on 
investigating barriers and critical success factors of RFID in healthcare, especially in developing 
countries (Vanany and Shaharoun, 2008).This Lack of resource indicates that there is urgent 
need to start a systematic research for identifying barriers and CSFs of RFID adoption in 
healthcare. This research focuses on RFID adoption in developing countries’ hospitals based on 
previous theories, through the examination and identification of RFID barriers and critical 



success factors in four domain of organizational, environmental, technological, and 
privacy/security/ethical. 

 

 

1.3 Research questions 

RQ1: How barriers  of RFID adoption in healthcare can be described in developing countries 
(Iran)? 

Purpose of this research question is to better understanding and identifying barriers which 
developing countries are facing in the stage of adoption of RFID technology in their healthcare. 

RQ2: How Critical Success Factors (CSFs) of RFID adoption can be described in developing 
countries (Iran)? 

Purpose of current research question is for better understanding and identifying of CSFs of RFID 
adoption in healthcare sector in developing countries, which needs to be considered based on 
result of first research question. 
 

1.4 Motivation of study 

One general motivation for this study relates to the ranking of RFID as the tenth most innovative 
technology of the past 25 years (Singh et al., 2008). In terms of healthcare services and delivery, 
RFID technology can be applied to a variety of different processes and parts of a healthcare 
organization with the goal of increasing efficiency in healthcare management, saving costs, 
reducing medical errors and improving patient’ safety and quality of care. Although the 
technology has been around and have been implemented in developed and even some developing 
countries in healthcare sector, so far none of the hospitals in Iran show interest on adopting this 
technology. 
All mentioned factors motivated me to conduct this research to investigate this phenomenon and 
answer the research questions. 
 

1.5 Purpose of study 

Purpose of this study is for better understanding and identifying barriers and critical success 
factors, which are affecting the adoption of RFID technology in healthcare sector in developing 
countries such as Iran from perspective of healthcare decision makers, technical and experts of 
RFID technology. Result of this study can be helpful for managers, decision makers and 
stakeholders of hospitals in developing countries to find out about common and usual problems 



in hospitals regarding adoption of RFID and what could be the critical success factors which can 
facilitate the adoption process. 

 

1.6 Delimitation 

This study is limited to investigating barriers and critical success factors of RFID system 
adoption in healthcare .In this research the focus is on finding important barriers and critical 
success factors of RFID adoption from perspective of hospital managers and IT managers, who 
are parts of decision making groups on adoption of new technology in healthcare. Only big 
hospitals are targeted for research investigation. Hospitals are chosen based on rank,size and 
wealth of hospitals among other hospitals because the adoption of new technologies are always 
started from these types of hospitals in the Iranian context. The result of study could be more 
general if more hospitals and health centers were investigated. Moreover, this research does not 
involve technical problem details of RFID system implementation in healthcare, because 
covering this issue needs actual implementation of system in healthcare and it is out of topic of 
this master thesis. The purpose of this study is to better understanding the barriers and critical 
success factors of RFID adoption in developing countries’ healthcare due to lack of academic 
research in this field and specially in developing countries from perspective of top level 
managements and decision makers. 
 

1.7 Related works 

 

Lee and Shim (2007) explained motivation and forces which influence adoption of RFID in 
healthcare. They used a quantitative methodology and designed a survey, based on technology-
push and need-pull framework to proceed with their study. Result of study revealed that hospitals 
which have more knowledge about RFID technology and IT are more likely to adopt RFID 
technology. Importance of top manager knowledge about RFID technology and its capabilities 
are also has been identified. They identified that lack of IT knowledge and insufficient awareness 
about RFID capabilities could prevent and act as barrier to RFID adoption process. 

Li et al (2010-b) studied the barriers and motivation of RFID adoption among firms. Quantitative 
methodology and survey were their choice of investigation. Lack of business case and lack of 
understanding were the most important inhibitors of RFID adoption in surveyed firms. 
Enhancing inventory management, gaining competitive advantage and decreasing cost were top 
three reasons for adopting RFID. Uncertainty of financial investment and lack of professional 
case studies were mentioned by nearly all of the interviewees which demonstrate the criticality of 
situation. 
 
 



Based on Vanany and Shaharoun (2008), study on South-East Asian healthcare industry, they 
categorized barriers into three dimensions. Business, operational and technological were three 
dimensions which they picked to investigate and identify the barriers. In addition to that, they 
categorized critical success factors into three categories of strategic level, tactical/managemntal 
level and operational level. Their method of study was qualitative and they used semi structure 
interview as a tool to collect data from hospitals. The findings of this study showed that , lack of 
information ,insufficient budget and complexity of technology are the barriers of hospitals, and 
regarding critical success factors of RFID adoption, top management support and the 
commitment of leadership ,integrating the data collected ,coordinating among department of 
hospitals and finally starting the adoption with small RFID project are the important issues. 

Fisher and Monahan (2008) used a qualitative methodology, interview and observation, to 
investigate hospital’s staff reaction to adopting RFID system in healthcare in order to understand 
what factors prohibit the process of adoption and determine the barriers of adoption. Privacy and 
ethical issues behind adoption of RFID technology in healthcare caused tremendous amount of 
concern among nurses and doctors in hospital. In addition to that, hospital’s staff were 
experiencing labor intensification due to maintenance of system. Fisher and Monahan research 
bring up the importance of privacy and work intensification issues that need to be addressed 
prior to adoption of RFID system. 
 
Lin and Ho (2009), discussed effect of technological, organizational and environmental factors 
on adoption of RFID by firms. Based on quantitative study, questioner survey was used to collect 
data from firms to identify effective factors. This study demonstrated that explicitness and 
collection of technology, organizational motivation for innovation, quality of human resources, 
and governmental support have tremendous influences on the willingness to adopt RFID 
technology. 
 
Ngai et al (2007), case study identified some of the critical success factors and lesson learned of 
RFID adoption in aircraft industry. The study revealed eight critical success factors for the 
successful implementation of RFID systems, namely; creating strong internal and external 
motivation for improvement, instigating desired update of the latest technology for global 
competitiveness, straining for cross organizational implementation, preventing  significant  
process, challenging/limiting process changes, starting with a small RFID project scope, making 
the vendors equipment investment easier and more suitable, using reusable cost-effective RFID 
tags , facilitating equipment vendor’s investment, using cost-effectiveness reusable tags, and 
transporting  RFID skills and knowledge from university to industry. 
 
The study of Yao et al (2010), in healthcare sector is also identified the major barriers and 
benefits of RFID system in healthcare. Their studies are based on previous literature reviews 
with purpose of investigating current opportunities, potential benefits and adoption barriers. 
Among the identified barriers, important barriers to RFID adoption in healthcare consist of 
prohibitive costs, technological limitations, and privacy issues .Their study also showed that 
hospital’s staff use RFID to enhance clinical practice and there are certain requirement to 
enhance acceptance and better usage of RFID system in healthcare. 
 



Considering the adoption of RFID in developing countries, Brown and Russel (2007), 
investigated the factors that affect the adoption of RFID in South African retail organizations. 
They used both qualitative and quantitative methodology for data collection and assessing. 
Quantitative and qualitative data were gathered from a sample of leading retailers in order to 
assess accurate factors. The result of study indicated that many organizations didn’t adopt a 
RFID system; however, they are considering the implementation in the future. Technological 
factors, organizational factors such as top manager support, etc. and external factors are all 
mentioned as effective factors considering adoption of RFID system. Moreover, costs, lack of 
organizational readiness, lack of standards were mentioned as barriers to adoption. 
 
Problem of integrating RFID system into medical practice in healthcare and lack of case studies, 
were the motivation of research of Wang et al (2006). Case study was conducted to explore this 
issue in Taiwanese hospitals. Study demonstrated that in addition to the technological factors, the 
physical environment, the interference with radio waves, business practices, amount of 
knowledge and staff behaviors are all important when considering RFID adoption. The success 
of an RFID project depends on organization’s strategy, implementation process, particularity of 
the technology, organizational situation, and their stakeholders, nurses and doctors. Precise 
analysis should be conducted before any decision making and adoption plan are decided to 
secure the resistance and other adoption challenges (Wang et al., 2006). 
 
 

 

 

 

 

 

 

 

 

 

 



Chapter Two 
Literature review 
 

2.1 What is Radio Frequency Identification (RFID)? 

RFID is a contactless technology which benefits from radio frequency signals in order to send 
and receive data wirelessly, from a distance, from RFID tags or transponders to RFID readers 
(Cavoukian, 2008). According to Cavoukian (2008), purpose of RFID technology is to automate 
of identification and to trigger the processes which lead to data collection or automation of 
manual processes. 
An RFID system is generally composed of three parts. First, RFID tags, which can be Passive 
and Active. Second, RFID readers and writers, which come in different size and shapes such as 
wireless removable or fixed reader/antenna devices. Finally infrastructure that consists of 
middleware is in charge of data processing. (Cavoukian, 2008). Based on Cavoukian (2008), 
debate RFID component can be consist of: 
 

2.1.1 RFID Tags:  

RFID tags are the chips which are integrated in the products, cards or cases which send, receive 
or cache information. The material that has been used in tags are hard copper coil comprise of an 
integrated circuit (IC), connected to an antenna, then packaged into a device. RFID tags are very 
rugged, and design in variety of shapes and sizes; sometimes the size of tag can be as small as a 
grain of rice or one-third of a millimeter. Data is cached in the IC and send by its antenna to a 
reader. RFID tags can be “passive” (without a battery) or “active” (with a battery). (Ibid). 

a) Passive tag :  
Passive tags are popular and cheap, with a very long life-span and don’t have a built-in 
power supply; however, they use energy of RFID readers to send the information 
(Attaran, 2007). Passive tags generally consist of small data strings that  can be read-only 
or read-write, and physically they need to be near the reader to communicate efficiently 
(Hi-Frequency tag read-ranges are between  3” to 30”; however, Ultra-High-Frequency 
tags can be read up to 15’ to 20’ from the reader-antenna) (Cavoukian,2008). The new 
generations of passive tags use assist battery and can handle larger amounts of data and 
transmit over greater distances (Ibid). 

b) Active RFID tags, composed of a battery and can be programmed to send their data based 
on time intervals or respond to an awakening signal or event, their battery life span 
generally ranges from one to five years, based on their data transmission rate 
(Cavoukian,2008). Active tags’ price is much higher  than passive tags; however, they  
offer additional functionality ,for an example  they can be read at longer distances (e.g. 



100 to 500 feet), they can contain  higher amounts of data and they can be combined with  
sensors (e.g. temperature, motion, tamper-detection, etc. ). Moreover, some of active tags 
can offer  two-way communications using customizable buttons, LED lights or integrated  
buzzer just like real pager.(Ibid)  

 
Tags are also customized in to read-only, where cached data can be read but not changed; 
read/write, where cached data can be changed or re-written; or a mixture of these two, in which 
some data is permanently cached,  while the other memory remained available for later encoding 
and updates. In addition to that, RFID tags can offer huge quantity of additional data compared 
to barcodes which only offer between 12 and 15 information characters, while most RFID chips 
offer a 94-character protocol. (Attaran, 2007) 

2.1.2 The RFID reader 
 
RFID readers are radio frequency sender and receivers, controlled by a microprocessor or digital 
signal processor that communicates with the tags (Attaran, 2007). Readers are using their 
antenna to receive data from tags, and then pass the data to a computer for more processing. In 
passive systems, readers send an energy signal to trigger the tag and provide the source power 
for the tag to function; however, in active systems, a battery within the tag is used to provide a 
power for the effective range operation of tags. Readers have an effective range of a few 
centimeters to a few meters based on operation frequency and the type of tags. They come in a 
variety of ranges or sizes and can be stable in a stationary position, corporate into a mobile 
computer which is used for barcode scanning, or integrated in equipment such as label printers.  
Exchange of data between RFID tags and readers is comprehensive, which consist of various 
stuff, such as numeric data that summarizes the contents of goods to the small details of retailing 
products. (Ibid) 

 
2.1.3 Infrastructure: 
 
An infrastructure, which composed of middleware, that allow RFID readers and writers to 
process data between system and RFID tags, manage communications, access control and 
security, provide a link to back-office applications and execute actions (Cavoukian, 2008). It 
should be mentioned that the RFID tag and reader are only the surface and visible part of an 
RFID system, which are linked to a back-office application, databases or hospital information 
systems.(Ibid) 
 
2.1.4 Referential vs. non-referential RFID systems 
 
 
Referential RFID systems uses  tags that contain a unique “key” or semi-random data payload, 
which allows receiving relevant data from an application or database that makes the  Referential 
RFID systems the superior  type of RFID system (Cavoukian, 2008). The information on the tags 
acts just like a pointer or “reference” to a central storage and processing systems; it allows data 



retrieval from the database, files, or document existed in the back office system (Ibid).As an 
example, an RFID-enabled card can comprise a serial number that, when waved next to a 
reader’s antenna, it will activate the reader to collect and transmit the data to a computer or 
server, where the data is compared against cached values. If there is a positive match, an action 
such as unlocking the door or opening a patient’s medical record will be executed (Ibid). 
However, if the network was down or not functioning, the system may not perform an action, 
since the data existed in the tag may not be enough to activate the desired command. On the 
other hand, “non-referential” RFID systems are capable of storing all or most of the data required 
for systems operation in the tag’s memory, and might comprise logic running on mobile devices 
or the tags. This functionality let decision making rely on the data which has been cached in the 
tag, without concerning about network connection and back-end databases to work. This method 
is useful when network is down, or when there is a lack of accessibility of information. Non-
referential systems can synchronize the data to, and from the tag and a back-office database or 
application by using encryption technique to protect unauthorized access to the information. 
(Ibid) 
 
2.1.5 Closed vs. Open loop applications 
 
According to Cavoukian (2008), the most accepted type of RFID system is closed-loop RFID 
application, which is implemented entirely within a single organization and not across multiple 
organizations. Closed-loop RFID information systems may consist of standards-based or 
proprietary tags, encoding formats, transmission protocols, and processing middleware. Unlike 
closed loop RFID system, an open-loop RFID application, is required to work across multiple 
organizations and required to adopt common standards and information-sharing protocols. 
One clear example of open-loop RFID application could be in supply-chain management, which 
required item tracking across different organization. With open loop RFID application the 
authenticity of a pharmaceutical product is verified to confirm that the item is not counterfeit. 
This process can be preformed through monitoring and tracking of product across time and 
distance through periodic reading of the tag and correlation of its unique identification in a 
database. (Ibid) 
 
 
2.1.6 How does RFID system work? 
 
The reader, a handheld or a fixed device, receives information and queries from the data 
processing and distribution system via a serial interface or a network connection, and then it 
decodes the data and send the information to RFID tags positioned in the magnetic field of the 
reader via electromagnetic waves, using air interface and data protocols (Weber and Jensen, 
2007). In a situation, which the RFID tags does not have battery or their individual power supply 
was not working, the reader provides the necessary power. Both the reader and the tags are 
provided with an antenna or coil, which make them highly capable of modulating and 
demodulating radio signals. (Ibid) 
 
 



 
 

Figure 1 Typical Passive RFID system (Cavoukian, 2008) 
 
 
2.2 Developed VS. developing countries 

 
The term developing countries is widely used for representation of country with low level of 
quality of life criteria (Wikipedia,2011). Because there is no single definition of term developing 
countries in general, the state of development might be different within developing 
countries.(Ibid).Kofi Annan, former Secretary General of the United Nations, explained the term 
developed country as country which permits all its citizens to enjoy a free and healthy life in a 
safe environment (Unescap, 2000). However based on United Nations Statistics Division There is 
no established manifest for the specification of "developed" and "developing" countries in the 
system (U.N report, 2011). 

http://en.wikipedia.org/wiki/Kofi_Annan�
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The International Monetary Fund (2011) categorized countries based on following characteristics 
"(1) per capita income level, (2) export diversification—so oil exporters that have high per capita 
GDP would not make the advanced classification because around 70% of its exports are oil, and 
(3) degree of integration into the global financial system”.  

Developing countries are in general countries which have not reached a high level of 
industrialization related to their populations, and mostly have a medium to low life standard. 
(Wikipedia, 2011). Based on International Monetary Fund report which has been published in 
April 2010 ,countries were categorized in to number of categories which in developing countries 
case they are considered as emerging and developing economics section which includes 
countries such as China, South Africa, Malaysia , Iran and etc (International Monetary Fund, 
2010). 
 
 
 
2.3 How can RFID system be used in a hospital? 
 
 
 
In this section a comprehensive literature review has been done to investigate how RFID system 
can be used in healthcare domain .In this section, recent scientific articles, which have been 
published, are reviewed to help the researcher identify RFID application purpose in healthcare. 
This review leads the researcher to find out five common RFID functions that would be possible 
to see in healthcare process. These functions are:  
 
2.3.1 Tracking:  
 
RFID technologies can support tools greatly for tracing the movement of either individuals or 
objects, or both (Van Oranje et al., 2009; Yao et al., 2010).According to Van Oranje et al (2009), 
in a situation which tracking of an individual is required, RFID-enabled tracking can demonstrate 
an individual’s location in real-time, or their movement through critical choke points, such as 
entry and exit points of nominated areas. This feature is very helpful in cases of patients with 
dementia or during a special time to aware patient’s relatives about certain information   without 
asking healthcare staff to communicate the whereabouts of a patient (Ibid). 
 
 In addition to that, RFID can be used to accurately identify the location of patients and staff at 
the emergency site (Yao et al., 2010). Human tracking is more difficult than tracking of 
equipments, because it concerns patients, doctors, nurses and other organizational, privacy and 
social issues (Ibid). In pharmaceutical industry, tracking drugs production cycle is preformed 
until the product reaches its final destination, in order to decrease drug counterfeiting, theft, and 
misusing of medications (Wicks, and Visich, 2006). Bottles of medication are tapped with RFID 
tags for discovering fake medicine injection into supply chain process. Famous companies which 
are currently using these procedures are: Purdue Pharma’s pain reliever and OxyContin to 
protect drug safety (Yao et al., 2010). 
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In addition to above, RFID technologies also offer great assistance  in tracking medical 
equipments and instruments such as, surgery tools or wheelchairs, blood bags, etc. (Van Oranje 
et al.,2009). In Hartford Hospital, USA, passive RFID tags are utilized to track telemetry 
transmitter, and in acute-care hospital, active RFID tags in combination with barcode technology 
are implemented to track infusion pumps, beds and other moveable equipments. In addition to 
these two hospitals some hospitals such as Boston, manage to benefit from RFID technology to 
track commonly lost medical items (Yao et al., 2010) .Case of Wayne Memorial Hospital is a 
great example of RFID tracking capability, by applying RFID to keep tabs on location and status 
of medical assets, including infusion pumps, diagnostics machines, blood warmers, and 
computers on wheels, wheelchairs and other equipment. The result shows easiness and fast 
identification of infusion pumps location, improvement of patient care, and time of maintenance 
(Van Oranje et al., 2009). 
 
Moreover, according to Van Oranje et al (2009), RFID can enhance the inventory management 
of a hospital, when it gets integrated with a supply management software application. Some 
examples of this improvement can be:  
 

• Getting access to information of current stocks can enhance future planning and develop 
in-time supply chain management. 

• Creation of more precise investment processes, and more structured cash flow 
management. 

• Fast identification and recalling of specific equipment that may threat the safety of 
patients or cause a hazard to safety of personnel. 

• RFID applications can enhance the management of overall workflow of medical 
equipment from beginning of investment till actual usage and dismissal. (Ibid) 

 
 
2.3.2 Identification and Verification: 
 
“Identification and authentication of patients are promising areas for use of RFID” (Van Oranje 
et al., 2009, p76). Misidentification has been described as a common root of healthcare errors 
which can be decreased by the help of RFID system (Yao et al., 2010).The reason why patient 
identification can be a problem in healthcare settings is because, the primary method of patient 
identification in many hospitals depends on hand-written wristbands, which can cause a illegible 
or be prone to spelling errors, or both (Van Oranje et al., 2009). Yao et al (2010) stated, smart 
patient wristband  that, corporate with RFID tags, can help hospital’s staff  with  patient 
identifications  during RFID  scanning by  revealing  patient information such as name, date of 
birth, admitting orders, insurance data, and the surgical site . 
 
RFID can improve patient safety by decreasing incidents such as, errors in drugs, doses, times, or 
even operation, when the main reason of such harmful incidents is ‘wrong patient’ (Van Oranje 
et al., 2009).According to Van Oranje et al (2009) fortunately with help of RFID system, medical 
staff would be able to access accurate information about the patient and connect the patient to a 
specific drug or treatment with possibility of RFID usage for auto-ID enabled medication in near 
future. Moreover, improving authentication and matching among patients, for example between 



mother and new born babies to prevent cases of mismatching, is another improvement in the 
field of identification (Ibid). 
University College Hospital in Galway, Ireland,  has  implemented a  patient identification 
system with help of RFID technology in order to enhance  safety (Yao et al.,2010).In addition to 
previous capability, identification capability  can  help nursing shift exchange to take less efforts 
and newborn babies identification , confirmation and disaster victim identification, will be easier 
and safer (Ibid).According to Yao et al (2010) ,tagging humans body with RFID  for 
identification purpose, was proved practical in Thailand in early 2005 ,while combination of 
barcodes and RFID tags  were also successful in Beth Israel Deaconess Medical Center. 
 
Previous cases have also proved the power of RFID technology, particularly RFID active tags for 
stronger identification and authentication capability as compared to barcodes which only capable 
of  accepting or denying  the identification and authentication process without providing 
additional information (Van Oranje et al.,2009). 
 
2.3.3 Sensing:  
 
Sensing is another promising RFID-enabling function that has been identified. “A RFID tag can 
be applied to collecting sensor-derived data and doing computation by extending the RFID, 
including integration with physical and chemical sensors for logistic data logging, and 
integration with gas sensors for food logistics “(Yao et al., 2010, p4). According to Van Oranje 
et al (2009), sensing capability of RFID has an encouraging function in diagnosing patient 
conditions. This ability of RFID technology can be categorized as a part of e-health applications 
which gives the hospitals and other related healthcares system the potential to manage the 
devices from distance (Van Oranje et al., 2009).Moreover, these sensing functions also can be 
helpful when it comes to tracking of equipments and repairing status and general software 
patching levels (Ibid). 
Case studies have indicated that RFID sensing functions are not just dedicated to patient 
monitoring application, but also for specific issue such as compliance monitoring (Ibid). For 
example it can be used on personnel identity cards to confirm personnel compliance with basic 
hygiene rules process such as washing hands .Another function of RFID sensing is for the system 
access security purpose, for entering and exiting of staff based on their security level in the 
institution (Ibid). 
 
 
2.3.4 Automatic data collection & transfer 
 
The fourth promising application is the capability of automatic data collection and transfer. 
Automation is an important capability of RFID system, which can decrease time processing and 
related human errors, for example, there is potential to order a specific drugs and medical tools 
automatically from market, when they become low in the storage (Van Oranje et al. 
2009).However, unlike previous promising application of RFID in healthcare, using full potential 
of this application required integration of antenna and reader in to HIS system or other healthcare 
delivery system (Ibid). With this system in place, healthcare personnel don’t need to spend time 
on paperwork, filling and processing forms if all these work are done through automation system 



(Ibid). Yao et al (2010) asserted, Alfred hospital, Melbourne, Australia, has integrated RFID 
system in to its HIS system in order to establish intelligent clinical diagnosis and treatment 
support system. 

Automated care is beneficial for patients at home; a self pill-dispenser for patients to take their 
dose safely ,to be part of helping system, to assist brain damage and  short sighted patients with 
their life, improving current procedures and automate manual process in hospitals, e.g., 
calculating patient discharge time ,improving workflow efficiency of hospital by getting one step 
closer to  a long time dream of one-stop healthcare Services, to automate every step of 
registration to examination, treatment, prescription, and reservation of patients .Hospitals such as 
Regional Medical Center in Tallahassee, USA, tested this function by designing a scenarios of 
low to moderate patient load with help of RFID for data collection. (Yao et al., 2010). 
 
According to Yao et al (2010), RFID system can help blind or short sight persons for their 
movement in the indoor environment. An indoor navigation is an example of such system that 
has been deployed for more than one year. Moreover, automatic data collection and transfer of 
RFID can help hospitals during time of incidents to audit trail of medical tools and personnel by 
looking in to RFID logs (Ibid). 
RFID’s automatic data collection and transfer can help finding a solution for waste management 
problem by providing proof-of-delivery and receipt in addition to locate tracking and logging of 
data in order to guaranty that all process of hazardous waste dumping and removal have been 
done correctly (Cavoukian ,2008). 
 
 
2.3.5 Alerts and triggers: 
 
Applications involving alerts and triggers are deployed to keep patients safe from hazardous 
incidents or emergencies during the surgery, blood transfusion, drug administration, hand 
hygiene monitoring, etc (Yao,et al.,2010).It has been estimated that each year 1,500 objects are 
left inside patient body In healthcare in the U.S (Yao et al.,2010), which shows the criticality of 
this issue. In order to solve this problem, handheld band scanning were proposed and tested to 
scan patients body for tagged sponges in some hospitals, the result proved that usage of RFID 
tags in surgical operation are more beneficial and safer for patients (Ibid). 
Alerting capability of RFID system can be an advantage, when it comes to monitoring of 
personnel when dealing with sanitizing system (Cavoukian, 2008). This capability can be used to 
monitor hand washing compliance of personnel during their daily work in healthcare for 
lowering infection spread. The buzzer will be triggered and the data will be sending in to the 
system when a staff incorrectly put their hands in to machine or doing the process not in an 
appropriate order (Ibid). 
 
2.4 Benefits of RFID in healthcare system 
 
There are diverse benefits for adoption of RFID in healthcares. Number of articles that studied 
RFID adoption in healthcare domain especially hospitals, were discovered potential benefits in 
adoption of RFID. Benefit of adoption of RFID in healthcare is not limited to cost reduction or 
improvement of efficiency by tracking of individuals or items, but by decreasing the amount of 



medical error rate and enhancing patient safety (Vanany and Shaharoun, 2008). Vanany and 
Shaharoun (2008), identified, nearly all of the U.S. hospitals required to enhance patient safety to 
prevent common medical errors. As it has been indicated by Mun et al, (2007), nearly 44,000 to 
98,000 deaths have been reported each year due to medical errors and system errors. 
In below section, summery of benefits which hospitals will gain by adoption of RFID technology 
will be presented: 
 

• Anti theft and drug counterfeit  

Anti-theft/anti-counterfeit is the ultimate cause that the US FDA mandated healthcare industry to 
add RFID tags on drugs that are selling in U.S., in addition to that, the world Health 
Organization (WHO) published that pharmaceutical industry loses $40 billion each year due to 
drug counterfeiting (Vanany and Shaharoun, 2008). Many pharmaceutical companies integrated 
RFID tags on drugs packages, some of them include, Pfizer and Glaxo Smith Kline. Variety of 
organizations which make healthcare tools such as smarts shelves, refrigerators and trolleys also 
implement RFID technology for thief prevention/mitigation and automatic reordering .(Ibid) 
 

• Improve patient safety 
 
RFID system is capable of enhancing patient treatments and safety, by decreasing medical errors, 
improving the security of medicine, the environment, and enhancing patient compliance (Wicks 
et al., 2006). The FDA estimates nearly 500,000 errors, although based on the FDA estimation 
nearly 50% of drug mistakes are preventable by using information technology (Ibid). “In a 
paper-based environment, medical errors frequently approach 40%. Of those, 39% are made at 
the prescription point, 12% are caused by transcription errors, 11% in dispensing…. Equipping 
pharmacists, doctors, and bedside nurses with wireless devices that incorporate bar codes or 
RFID will nearly eliminate all those errors” (Wicks et al.,2006,p3).Based on above estimation 
RFID will be an important  component of the health information system in healthcare (Ibid). 
 
RFID can improve patient safety by speeding up patients’ information retrieval, and monitoring 
patient location in hospitals, enhancing the accuracy of patient identification procedures, 
patients’ medication taking, and identification of possible human mistakes by alerting and 
warning staff in danger situations (Yao et al., 2010). Speeding  up the process of finding medical 
tools can improve chance of saving patients life, enhancing accessing patients data in real time 
with integrating RFID in to HIS , enhancing  the process of decision making and finally 
improving safety of staff  with better access control  through tracking (Ibid). 
 

• Improved medical process 
 
Hospitals’ aims are to enhance operational process and patient workflow in order to save costs 
and increase patient satisfaction (Yao et al., 2010). With RFID’s ability to capture and store data 
automatically, all manual procedures of data capturing can be automated and can be used for 
hospital efficiency improvement (Ibid). Some example of using RFID for workflow analysis 
have been provided by Reyes (2007).In Rayes case RFID-wristbands are handed to patients at 
check-in, their movement during the patient-care delivery system is monitored, and in another 
example RFID tags automatically notify nurses about the availability of hospital beds in check-



out process and as a result, reduce the “waiting to- be-notified” cycle. By decreasing this 
preparation time, the patient’s room will be cleaned and prepared for the future patients more 
quickly (Ibid). 
 
 

• Improve patient satisfaction 
 
One of the advantages which have been pointed out by healthcare organizations is improvement 
of customer service of hospitals (Reyes, 2007). Healthcare organizations are looking to RFID as 
a way to increase medical tools usage, maximizing patient volume and fixing flaws in patient 
safety processes (Ibid). 
 

• Reducing time and cost 
 
Increasing healthcare cost and lack of funding, has become one of critical concerns of hospitals, 
in a way that, make them search a way to lower the costs (Cavoukian, 2008).According to 
Cavoukian (2008), these days lots of hospitals face a growth in issues such as, misplaced, or 
stolen medical tools, for example in Jackson Memorial Hospital in Miami, adoption of RFID was 
motivated by determination of $4 million unaccounted equipment in the organization. 
CEO of agility healthcare approximately save 200-bed’s hospital which can save around 
$600,000 and 500-bed can save $1 million each year from reducing shrinkage, renting reduction, 
suspending of purchases and improving staff productivity. Hospitals such as Advocate Good 
Shepherd in the U.S. save 10% of inventory lost due to adoption of RFID, Holy Name Hospital 
in U.S., reduced rental cost, and improved time saving by adoption of RFID and tagging the 
medical equipment on finding medical tools (Ibid). 
 
 

• Improve productivity 
 
Based on Reyes’ case study (2007), the problem of healthcare system is that, doctors and nurses 
were wasting 20-30% of their time finding their required devices, and they were losing 
approximately 10 to 15% of their equipment each year. According to Reyes (2007), RFID usage  
saves nurses’ time in finding  the devices, improves  their productivity , helps medical staff to 
dedicate more time on patients care ,and decreases the human mistakes  ( such as more precise 
billing). 
 
 

• Real time- asset management 
 
 
Management of medical devices is a serious issue in most healthcare facilities, which if wrongly 
coordinated, may lead to loss, misplaced or theft of medical equipment .It is necessary to address 
these issues by tracking medical equipments and whole process associated with them, for the 
purpose of optimizing equipment inventory, employment and patient safety. 
 



Capability of tracing and tracking of valuable assets over time, and decontamination of surgical 
instruments of RFID system, can verify specific procedures have been finished correctly. RFID 
system makes the usage of distribution and warehouse center easier, so that the products can be 
tracked and stored in most efficient way. ( Azevedo and Ferreira,2010) 
 
 

• Reliable and accurate data read as comparison to barcode  
 
 
RFID tags can be read without being dependent on environmental conditions; they can be read 
and used in offensive environments such as fire, ice, ink, noise and different temperatures (Knill, 
2002). According to Azevedo and Ferreira (2010), RFID system has great reading potential, with 
a capability of reading tags in a non-line-of-site, and with better accuracy as compared to prior 
products such as barcodes. In addition to that, manual process of data collection will be enhanced 
because they do not use optics for reading tags (Fisher, 2006). Barcodes needed to be in a direct 
line of sight and exactly in front and close to reader to be read, in addition to that, barcodes are 
highly susceptible to the conditions such as being dirty, tear or scratches (Ibid). Because of such 
reliability and  accuracy of RFID data reading capability, in industries such as manufacturing and 
distribution, implementation  of low-cost RFID technologies usually called as “smart labels” as 
compare to traditional barcodes.(Ibid) 
 
 

• Safety of electronic matchers and identification 
 
RFID have increased the safety of identification in healthcare domain. Providing RFID 
integrated bracelet to newborn babies for the purpose of preventing mix-ups and kidnapping is 
proved to be a logical and effective way (Cavoukian, 2008). 
As Cavoukian stated; assigning “matching RFID bracelet” to mothers of babies to add more 
security regarding mismatch issues in one of maternities ,have showed to be helpful and added 
value to identification process in healthcare domain. 
. 
 

• Bounding health workers to follow the implemented procedures 
 
RFID system help managers and administrators to track the way that staff follow the rules. RFID 
system has a capability to transfer database on time-interval, and report if the procedures have 
been completed perfectly, or if there is a gap or inefficiency somewhere in the process 
(Cavoukian, 2008). One of the obvious examples of tracking the procedures could be tracking 
the process of hand-washing of medical personnel for the purpose of decreasing the spread of 
infections in hospitals. Some type of automated hand-sanitizing are equipped with RFID system 
to monitor how well healthcare staff wash their hands, and following the procedures (Cavoukian, 
2008). The wash cycle automatically begins when medical staff insert their hands into the 
machine's cylindrical openings, and ends when they remove their hands from machine, during 
this interval, system updates the database and log the result (Ibid). 
 

• Improve patient monitoring 



 
Detecting the location and identifying patients can also be one of RFID benefits to healthcare 
system. U.S. Food and Drug Administration has approved that subcutaneous “chipping” is 
important solution for patients who are suffering from Alzheimer, Dementia, and for those who 
are unable to identify themselves for proper care (Cavoukian, 2008). According to Cavoukian, 
Belgian University Hospital might be one the first to use RFID system not only to locate 
patients, but to identify them by integrating RTLS (Real Time Location System) tags into 
medical equipment to send patients health information and emergency alerts. Medical staff can 
instantly access to patients current health information such as blood pressure, oxygen level, and 
even electrocardiogram images by wireless phone, equipped with RFID reader (Ibid), which can 
be a revolution in healthcare diagnoses. 
 

• Improve physical security  
 
RFID technology can also be used for enhancing the security of a hospital or healthcare center, 
by controlling who get access to the restricted environment (Wicks et al., 2006). Wicks et al 
(2006) ,stated that, RFID tags which have been provided to  employees and patients have a 
potential   to show  when and where a restricted area have been breached, by triggering the alarm 
to alert the security staff . 
 
 
 
2.5 Barriers to RFID adoption 
 
Building an RFID system in hospitals environment is quite difficult (Al Nahas and Deogun, 
2007). In addition to difficulties of building software and hardware system in hospital, RFID 
systems are utilized in safety critical settings where critical  patient’s information are at stake, 
therefore;  such conditions makes it more difficult to be adjusted in healthcare setting (Ibid). 
 
Based on literature review, not so many researchers have studied the adoption barriers of RFID 
system in healthcare setting, but finding a research which investigated this issue in developing 
countries is even scarcer.  
In this section, main challenges in adoption of RFID system in healthcare setting are presented. 

• wireless infrastructure/connectivity problem 

Wireless infrastructure and connectivity problem has been indicated in different case studies as a 
barrier to RFID system adoption (Van Oranje et al., 2009; Chun and Chung, 2009). Staff didn’t 
convince that implementing such technology can lower their medical duties and producing a 
perfect process. Because of special condition of hospitals, regarding physical infrastructure and 
the architecting of building, wireless communication wasn’t available in operation rooms and 
dead zone (Van Oranje et al., 2009). In addition to these problems, some of the windows 
applications continually are trying to gain access and reconnect to different wireless networks, 
which makes the system’s reliability low (Ibid).All these flaws in connectivity make the 
acceptance of this technology difficult. 
 



• Interference  on medical equipment 

 
Most of RFID equipments which are used in healthcare, are operating at low-end frequencies,  
but other medical equipments work  in high frequency which might down out  the lower 
frequency RFID readers (Al Nahas and Deogun,2007;Van Oranje et al.,2009) . There are two 
major types of interference which might lower the efficiency of RFID system usage on 
healthcare, first, interference with healthcare equipments and technical installation such as 
elevators, air-conditioning  etc, and second, interference between passive and active RFID 
signals , since active tag’s signals have capability to overrule the passive signals (Van Oranje et 
al.,2009). 
Many hospitals decided to reconsider the adoption, due to criticality of reading issues and topic 
of patient safety in healthcare (Van Oranje et al., 2009).As it has been mentioned, radio 
frequency electromagnetic radiation might interfere with critical healthcare and make the 
adoption of RFID system difficult, however; based on professional’s opinion, inference problem 
will be solved in a near future (Van Oranje et al., 2009). 
 
 

• Lack of system integration and Interoperability 
 
 
One of the main subjects, regarding the customizability of RFID systems which is currently 
affecting the adoption of RFID system in hospitals, is interoperability with other healthcare 
systems (Fisher and Monahan, 2008; Van Oranje et al.,2009; Vijayaraman et al.,2008; Vanany 
and Shaharoun, 2008; Cavoukian ,2008).Most RFID systems are not interoperable with current 
hospital information technology systems, which include health records, electronic “white 
boards”, and administrative systems such as patient billing, equipment rental, etc., due to  
diversity of  information systems in hospitals and  exclusivity of many of the existing systems 
with competing software companies (Fisher and Monahan). RFID vendors have decided  to 
ignore the other systems when producing their own, this lack of  interoperability put a pressure 
on healthcare personnel to start to learn multiple technology systems, and  also deal with 
multiple computer terminals devoted  to each system ,which significantly increase cost of 
hospitals, labor intensification and personnel frustration (Ibid).As one example of lack of 
integrity, in university hospital Geneva, Hong kong, labels were printed with errors ,and printer 
software didn’t  inform the staff when the errors have occurred, as a result, their trust on system 
performance was decreased during printing process. (Van Oranje et al.,2009).Other notable 
errors which were caused by lack of integrity of RFID system are: imperfect reading rate of 
RFID tags (ie not 100 percent); lack of integration of RFID chips with printing system, and lack 
of response of hardware to human contact (e.g touch-screen) (Van Oranje et al.,2009). 
 
Legacy software and hardware needs to be modified and edited to be able to integrate with RFID 
system (Cavoukian, 2008). Experts have identified many areas such as administrative, billing or 
clinical datasets might be effecting due to lack of interoperability of system (Van Oranje et al., 
2009). 
 
 



• Cost of RFID system  

The existing market of RFID technology is much more costly as compare to other devices which 
are in the market to enhance the healthcare delivery process such as barcodes (Van Oranje et al, 
2009).Cost of RFID system has been identified by number of researcher as a number one barriers 
to RFID adoption in healthcare (Van Oranje et al., 2009; Vanany and Shaharoun, 2008; Reyes, 
2007; Pedroso et al., 2009). According to Van Oranje et al (2009) the cost is a barrier to RFID 
adoption because, the system require lots of change in healthcare environment including 
integrating antenna in to walls, construction costs, running replacement services, electricity and 
continues accuracy checking of system in rooms, lacking in clearness of benefits, cost of system 
failure and finally mistakes in calculating of return of investments. 
Yao et al (2010) also identify some other reasons which can rise up the cost of RFID adoption in 
healthcare which include adding additional servers, databases, middleware and applications, cost 
of tagging of each item, integration with back-end systems and finally data synchronization 
networks are also increase the total cost of adopting of RFID. 
 

• Difficulty in calculating ROI 
 
The difficulty in quantifying the cost-benefit ROI (return on investment) is also a barrier in 
adoption of this technology (Van Oranje et al., 2009; Vanany and Shaharoun, 2008; Reyes, 
2007). According to Azevedo and Ferriera (2010), the main barrier of using RFID technology is 
its cost which requires big investment and it takes long time to return the investment. Sometimes 
Total cost of adoption of RFID is not reasonable against the potential benefits that are usually 
unquantifiable. Some of these unquantifiable benefits are; determining the improvement of 
quality of care, patient confidence, efficiency gains, etc, which is because of lack of monitoring 
information in healthcare environment (Van Oranje et al., 2009). 
Based on multiple case studies of Van Oranje et al, it is difficult and uncertain to prove that ROI 
have been achieved, because of complexity of methodological and practical environment of 
healthcare. Furthermore, they explained that the major RFID barrier is calculating the ROI, since 
hospital’s staff often have other duties than time-motion studies, and calculating quality 
improvement. Moreover, lack of any baseline data in order to compare changes in cost and other 
extra benefits which are offered by RFID adoption, make the things even more difficult. 
Investments are captured directly, while costs saving, efficiency profits, etc. are not documented 
and usually a cost baseline does not exist before implementation  of the application which  make 
it very hard to find out  the actual returns of investment .(Ibid) 
 

• Lack of RFID standards 

Based on Van Oranje et al (2009) study, some professionals pointed existence of standards and 
mandating of regulation as an important issue in implementation of RFID system in healthcare. 
Lack of worldwide tag standard has been identified as barrier for adoption of RFID in researches 
of  Vijayaraman et al (2008);Morphy (2006) ;Chun and Chung (2009); Attaran (2007) ; Yao et al 
(2010). So far;  various community of interests such as EPC global and ISO are working  to 
develop appropriate  standards (Vijayaraman et al,2008) . This lack of standards prevents RFID 
deployments in vast scale, these standards include; standards of data structure, air-interface, and 
local interface (Yao et al, 2010). Also, Health Industry Business Communication Council 



(HIBCC) is getting involved in the situation to establish a common standard for healthcare 
system (Ibid). 
 
 

• Privacy and ethical  issues 
 
According to Jones et al (2004,p4), UK’s Calcutt Committee defined privacy as “the right of an 
individual to be protected against  intrusion into his personal life or affairs, or those of his 
family, by direct physical means or by publication of information”. However, these days when 
issues of privacy comes up, it concerns data protection, which represents privacy in terms of the 
management of personal information (Jones et al., 2004). 
 
Critical uncertainty of privacy perceptions in healthcare have been shown in some hospitals 
cases such as (Chun and Chung, 2009; Fisher and Monahan,2008; Vanany and Shaharoun,2008), 
and were addressed by Delphi survey (Van Oranje et al,2009).Based on survey result ,privacy 
was one of the three most critical challenges  to RFID applications. Hospital administrators are 
worried about the privacy of patients and medical staff (Chun and Chung, 2009).  In addition to 
that, implantation of RFID chips in patients’ body also has increased various arguments and 
ethical issues, which prevent the adoption of the technology in large scale (Ibid). Chun and 
Chung (2009), argued that with RFID technology, hospital’s administrators would be capable of 
monitoring the medical staff by locating them on the real time basis, that puts pressure on staff to 
do vigorous labor and violating their privacy. There are number of surveys which have been 
investigated the privacy issues of RFID system among people, Cap Gemini Ernst & Young in 
2003, revealed  that privacy concerns are the most important matter among retail consumers in 
all investigated countries, NJIT survey in 2002,  also indicated  privacy  as the first area of 
concern with focus on possibility of governmental abuse, misusing of information by criminals 
or unauthorized access of belongings such as, ID card with the capability  of biometrics and 
RFID technology (Perakslis and Wolk,2005). 
 
Privacy concern includes inappropriate data gathering, intentional misuse and unauthorized 
disclosure of healthcare information of RFID technology (Yao et al., 2010; Cavoukian, 2008). 
Benefits of using RFID system are only accomplishable if patients trust the system and believe 
that the information will not be misused, this information may include  personal information, 
such as patient name, gender, home address, and medical history , therefore; healthcare 
organizations should insure personal and confidential information is not  transmitted with RFID 
and , to comfort  the anxiety of medical care staff and patients, it is critical to inform them the 
reason of data gathering (Yao et al.,2010). 
 
RFID’s privacy issues may negatively influence and threaten organization’s privacy and ethical 
manners and as a result slow down the RFID widespread adoption ( Pedroso et al.,2009;Yao et 
al.,2010; Chun and  Chung,2009;Fisher and Monahan,2008). Recently, vast systems of 
monitoring, identification, tracking and controlling of RFID systems may contribute to the 
increasing surveillance of people (Fisher and Monahan, 2008).These automated systems and 
databases with such a surveillance function may apply precise and powerful effect upon social 
practices (Ibid). 



Implementation of RFID chips inside human’s body has already flamed lots of arguments 
concerning ethical issues (Chun and Chung,2009).Potentiality of RFID technology, give the 
power to hospital administrators  to monitor medical staff, locating them in real-time and  put 
stress on nurses to do  exhaustive  labor which might cause ethical and social conservancy (Ibid). 
In some cases that RFID were used for staff tracking, nurses represent the situation just like a 
“big brother” is watching them when they spend  time with patients, take unofficial breaks 
between patients visit, or take official breaks during their shifts (Fisher and Monahan,2008). 
Many hospitals with strong nurses’ community prevent the adoption of RFID system in 
healthcare due to complains and uneasiness feeling of nurses with tracking issues and violation 
of privacy (Ibid).  
Therefore, it is important to realize  RFID’s  ethical  and surveillance  issues in which the 
privacy of healthcare staff may be compromised (Fisher and Monahan,2008).There is fear that 
with all these surveillance   technology human beings can be turned into robots or can be 
controlled without their free will (Bureau et al.,2008). 
 
 
 

• High amount of data generation by RFID system 
 
 
High amount of data generation and data cleansing of RFID system is also a major barrier to 
adoption of system (Wicks et al, 2006; Wang et al, 2006). Result of case studies such as Elvis 
Presley Memorial Trauma Unit, Tennessee,.U.S showed  that, significant amount of noise and 
“dirty data” are generated from an RFID-based system as challenge to implementation of system 
(Wicks et al.,2006). 
 
 

• Read accuracy and reliability of data 
 
Data captured by RFID tags need to be completely reliable for later analysis to be useful (Van 
Oranje et al., 2009). In case of Amsterdam Medical Centre, Netherlands, if the tracking of waste 
products were uncompleted due to lack of reliability of recording, or poor tag quality, then the 
result was very difficult  to be translated (Ibid). Unreliable RFID data makes final analysis and 
understanding of information difficult and will cause lack of trust in RFID system among 
healthcare personnel (Ibid).In addition to previous case, in Geneva University Hospital, China, 
lack of reliability of RFID data to find a silent tags and lost tags in the system was highlighted by 
staff as result of poor data quality and reliability (Ibid). 
Case studies revealed that reliability and accuracy are critical issues and can act as barrier to 
adoption of RFID technology in healthcare ( Van Oranje et al. ,2009;Yao et al.,2010, Cavoukian 
,2008;Vanany and Shaharoun,2008).Because achievement of full accuracy  are dependent on 
cost, and equipping more antenna and reader in hospital environment will rise up the cost and 
have direct effect on ROI (Van Oranje et al.,2009;Wang et al.,2006). 
Recent experiment on RFID system revealed that RFID system can reach to read rate of over 
99.5% which makes it dangerous and unacceptable in safety critical application which require 
100% read rate such as the ones that are working in hospital environment or Operation rooms (Al 
Nahas and Deogun, 2007). 



In addition to read rate issue of RFID, hospital environment constructs from many 
compartments, rooms and portions, with lots of walls and doors that may impact the service 
range of RFID equipment, these building layouts and materials can decrease the radio waves 
(Wang et al., 2006). 
 
 

• Lack of RFID  knowledge of organizations and case study  
 
Li et al’s study demonstrated lack of RFID knowledge as the major cause of organization’s 
hesitation to adopt RFID technology. Organizations which are suffering from lack of RFID 
knowledge are not considering RFID implementation in the near future, because   of primary 
phase of deployment can be costly and the future advantages are foggy (Ibid).Another issue 
which is also influenced and related to lack of RFID knowledge of organization is shortage of 
detailed published case studies (Li et al., 2010-b). 
Lee and Shim (2007), and Azevedo and Ferreira (2010), also discovered that hospitals which 
have more knowledge about IT are more likely to adopt RFID and in addition to that, top 
management  awareness of RFID capabilities in healthcare system  and how it can be used in 
such environment is critical in this topic. 
 
 
 

• Security issues 
 
The level of security which has been offered by RFID technology makes it another challenge for 
organization to adopt the technology (Azevedo and Ferreira, 2010). It is not difficult to gain 
access to the information which is transmitting by RFID system; it only requires radio telescope 
from close range to capture a data, therefore many organizations fear to support the RFID system 
adoption (Ibid). 
 
It is easy to discover a tag’s ID by eavesdropping the communication of tags and readers (Al 
Nahas and Deogun, 2007).Based on RSA survey, users need to have assurance that organizations 
do their best to protect their data from unauthorized access ( Perakslis and Wolk,2005).The 
concern is not limited to the who is in charge and in position of personal data but who will be 
gaining access to this information in  the future (Ibid). 
RFID is not different from any other wireless devices with regard to data security vulnerability 
(Cavoukian ,2008).For example passive tags sends their data randomly to any devices that query 
them and increase the chance of various security threats such as  data skimming, interception, 
interference, hacking, cloning, and fraud and compromising the privacy (Ibid).Direct attacks on 
RFID system could sabotage the business processes,  which are dependent on RFID system 
(Lee,2009).  
 
 
 

• Resistance of staff and Change management issues 
 



The fact that humans are creature of habit  and RFID technology is not different from other 
technological change, modification in working environment and the way of doing things will be 
reacted with resistance of personnel (Van Oranje et al.,2009;Wang et al. ,2006). 
Schmitt and Michahelles (2009), stated that, in the case of RFID adoption in organization which 
includes automation of manual process, personnel’s who believe that may lose their position due 
to lacking enough skills to operate and work with technology, may show some resistance in 
implementation of RFID system. 
According to Van Oranje et al (2009), human psychology of personnel reaction, acceptance of 
new technology and the their resistance  should be addressed prior to RFID implementation in 
hospitals, so that modification of work process can be absorbed into subconscious of personnel. 
 

• Lack of government support 
 
Shih et al. (2008), believed that, government policy/legislation is a barrier for RFID adoption. 
Government mandate can increase the wide spread RFID adoption (Alamgir and 
Quaddus,2010).In case of technology adoption, government  support, is a critical factor that can 
speed up research and development, providing incentives ,tax-breaks, building and enhancing the 
infrastructure , running pilot projects, providing  training, and offering counseling services 
(Ibid).The government should launch campaign to encourage  the RFID usage among the 
developers , private and public sectors (Kovavisaruchl and Suntharasa,2007), governmental 
regulations are also   critical  for RFID adoption in organizations ( Li et al.,2010-a).In variety of 
cases, organizations adopt technology because of  environmental pressure such as government 
regulations (Lee and Shim,2007).Without governmental action, it would be very difficult to 
adopt new technologies and processes ( Lin and Ho,2009). 
 
 
 

• Lack of vendor support 
 
As a new developing technology, RFID is still in the beginning of the way and not so many 
organizations have RFID expertise, therefore; organizations are  dependent on the service and 
support of RFID vendor and as  a result, lack of  vendor support may lead  system to fail  or even 
not adopting  the technology  at all (Li et al.,2010-a). 
 
 Many organizations may not have the internal expertise to design and implement RFID system, 
and might be dependent on external vendors (Lee and Shim 2007). RFID projects needed skilled 
IT professionals in order to address implementation difficulties (Brown and Russel, 2007). 
Vendors can supply information, design the structure, provide resources, and support them on 
troubleshooting (Alamgir and Quaddus, 2010).  
 
The RFID vendors  might be a key enabler to technology acceptance and adoption , since many 
organizations are dealing with shortage of  sufficient internal IT resources (Lee,2009).Lack of 
vendors experience  can cause a problem in adoption of RFID system, as Li et al (2010-a) ,have 
identified  RFID vendor’s support is effective  factor in adoption of RFID. 
The availability of vendors to support may be different from country to country, which might be 
affecting the rate of RFID adoption (Brown and Russel, 2007).Based on Brown and Russel 



(2007), case study consultancy and vendor support are not yet on an acceptable level, and their 
support seemed to be lacking in RFID business implication. 
 
 
2.6 Critical success factors to RFID adoption 
 
Critical success factors (CSFs) of RFID adoption are a set of factors that become the guidelines 
to successful implementation of RFID adoption in organizations (Vanany and shaharoun, 2008). 
Healthcare organizations  have to determine and analysis the critical success factors of RFID 
adoption, so that to be able to understand  the full benefits of RFID adoption (Ibid).In order to 
prevent weak organization performance ,management of organization must be interested to 
identify critical success factors to be able to perform integral measure in the system. 
Furthermore, IT managers should identify the critical success factors of RFID adoption to be 
more prepared, and understand organization’s objective/strategies for successful RFID 
adoption.(Ibid)   
 
There is very few  academic studies that investigate  the critical success factors of RFID adoption 
from successful real-life implementation of an RFID system, although , there are short cases of 
trade magazines, vendor leaflets, and white papers from RFID software and hardware vendors’ 
websites, which is hardly based on systematic research approach and mostly journalistic in 
nature (Ngai et al.,2007). There is lack of RFID studies to explore CSFs in healthcare, especially 
in developing countries. This study seeks to fill this gap. In following paragraphs some of the 
most important critical success factors which have been identified by other researcher will be 
presented: 
 
 

• Business and data flow analysis 
 
Before the organization adopts RFID technology, business process and data flow analysis should 
be conducted, and benefit evaluation should also be performed to ensure that the use of RFID 
technology can be efficient to the organization (Yue et al. ,2008).These process consist of 
analyzing the efficiency of   processes, design new process, considering the possibility of 
complexity, analyzing the current  data flow  ,such as whether unnecessary data exited ,whether 
there is data loss or whether data is accurate (Ibid).Moreover, investment evaluation and cost 
analysis  also should be performed to make sure that, implementation of RFID technology can 
bring more profit for the organization (Ibid). 
 
The goal is to compare the total costs of RFID system implementation and the amount of saving 
which have been achieved by using such a system (Ibid). This amount of saving can be produced 
from sources such as optimized workflow process, reduced medical error, and improved service 
quality, patient satisfaction and staff productivity (Ibid). 
 
Ngai et al (2007), commented, many organizations are on hold and act cautiously when it comes 
to RFID adoption ,due to lack of documented RFID advantages and complexity of technology 
(Ibid). The best way is to analyze potentiality of application with the ultimate goal of adding 
value to business and identifying the amount of possible difficulty to deal with. An RFID system 



implementation takes time, financial resources, and commitment (Ibid).  Determination of what 
practice is more efficient to integrate in to RFID system is also critical (Vanany and shaharoun, 
2007) 
 
 

• Vendor support 
 
There is a need for more customization of RFID system by technology vendors to make it more 
interoperable with existing HIS, because hospitals are different in every way from each other 
(Yao et al.,2010).Co-operation with technology vendor is counted as one of critical success 
factors to the RFID adoption (Attaran,2007). 
 
RFID equipments are still very expensive, therefore negotiating with RFID vendors and their 
involvement in the project are critical for successful adoption, and they need to be done for the 
purpose of better understanding of  project background and future plan (Ngai et al., 2007; 
Vanany and Shaharoun, 2008).One example of co-operation of vendor with organization could 
be loaning the equipment to the case company with aim of selling the equipment to the 
organization after successful implementation (Ngai et al., 2007).  
 
 

• Using cost-effectiveness and reusable tag 
 
Currently the price of RFID tags and readers are still considerably expensive (Kovavisaruchl and 
Suntharasaj, 2007). Therefore usage of cost-effectiveness and reusable tags are solution to this 
issues, as it has been done in previous case studies (Ngai et al., 2007).In one of cases, reusable 
tags were implemented in RFID system structure with capability of 100% read rate in item level 
tagging (Ibid) .Reusable tags are more costly than one time use tags, however their ability to be 
used multiple time make them more efficient as compare to others (Ibid). 
 
 

• Presence of champion 
 
 
Existence of champion was determined by Lee and Shim (2007), as most critical factor in RFID 
adoption in healthcare .Champion is defined as, person who understand the value of an idea for 
an organization and has a power to manage and fund for innovation in the organization (Ibid).In 
addition, champion needs to ease the  possible resistance  of personnel in a time of  adopting new 
technologies (Ibid).Van Oranje et al (2009), also identified in multiple case studies that 
champion’s role and his/her reputation on design and implementation of RFID is an important 
characteristic. Hospitals staff and mangers addressed a champion as person with 
power/control/influence, to drive the RFID application in hospital as one of the reasons for 
successful implementation project (Ibid).In the Birmingham Heartlands hospital, UK, adoption 
of RFID technology was an idea of a consultant surgeon whose status gather some supporter 
among the medical personnel, in similar cases in the Wayne Memorial hospital ,U.S. strong 
department director leadership supported RFID technology usage ; in University Hospital Jena 



,U.K, expertise and commitment of key personnel are mentioned as critical success factors of 
RFID adoption (Ibid). 
 

• Performance gap analysis and determination of  which practice should be 
incorporated in to RFID  system  to support and enhance the work process 

 
The innovation rate is likely to grow when changes in the work environment make current 
process unacceptable (Lee and Shim, 2007). Lee and Shim stated, one of the characteristics that 
describe the adoption of innovation is the performance gap or the perceived shortcoming of the 
organization. 
A performance gap of current system might be the effect of dissatisfaction of current information 
technology and unsatisfactory price/performance ratio of the current systems or an incompetence 
to deliver the organization’s new requirement (Lee and Shim, 2007). 
Medication session and preparation, medical device/product inventory and care working 
procedures are all activities, which mostly are documented by hands on medical charts and are 
not as complete or extensive as automated methods (Van Oranje et al., 2009).As an example in 
most UK hospitals, they still admit patients by writing on wristband for patient identification 
which is sometimes unreadable or incomplete (Ibid). Based on healthcare personnel, perspective 
RFID can improve and support the quality of documentation of patient care and deliver the 
patient data in real-time to healthcare staff (Ibid).  
 
RFID is not a silver bullet when it get implemented in an organization (Wang et al., 2006). Wang 
et al (2006) asserted that the value of an information technology investment is understandable on 
its effect on the business process, and changes are required to integrate information technology 
in to that process. Wang et al (2006), mentioned organizations need to consider how to change 
their business procedures to gain maximum benefit from RFID technology. In one of the 
examples, RFID replaced the processes of medical personnel manual patients’ temperature 
checking and data collection, and improved the process (Ibid). Based on predetermined policies 
,RFID system is capable of detection of certain events ,such as fever cases and breaking into 
restricted environment and alerting person in charge (Ibid).Therefore; determining which 
practice should be integrated in to RFID system, can be counted as critical success factor to 
RFID adoption (Vanany and Shaharoun,2008). 
A precise business principal is necessary for deploying RFID technology (Ngai et al., 2007). 
Identification of business problem is a crucial point in RFID project deployment, and project 
team should identify the business units and process for integration in to RFID implementation 
(Ibid). 
 
 

• Compatibility of RFID system with existing infrastructure 
 
Compatibility has been shown as a critical factor in innovation research studies,  to describe new 
technology  usage  by organizations (Schmitt and Michahelles,2009).Based on Rogers (2003) 
definition , compatibility is the degree to which RFID is compatible with the organization’s 
business processes, IT infrastructure, distribution channels, corporate culture and value system 
(Schmitt and Michahelles,2009). Schmitt and Michahelles (2009), identified compatibility of 
RFID with organization exciting technology, positively affect the adoption of RFID. In another 



word, the higher the compatibility of new system, the lower   the cost of implementation(Ibid). 
Attaran (2007) also mentioned Compatibility of system will increase organization’s ROI and 
enhancing supply of chain communication. RFID should be addressed as part of information 
technology infrastructure, and be completely unified with hospitals environment, so that it can 
add value to the business (Wang et al., 2006). 
 
 

• Increase technical know-how or knowledge of Staff by training 
 
Technical know-how, stands for and describe the current knowledge inside the organization 
(Schmitt and Michahelles,2009).Organizations with the knowledge about the technology can 
measure the benefits, disadvantages, costs, and requirements that should take in to consideration 
during adoption process (Ibid).Organizations without technological know-how probably consider 
the innovation as  too difficult, while  organizations with more knowledge of technological 
innovation are usually considering  more aggressive technology adoption strategy (Ibid). 
Training is another issue which directly bond with technological know-how. During the 
implementation of RFID technology, organizations require to train the personnel, in order to 
understand the potential of technology and the innovation that it provide to organization ( Yue et 
al.,2008).Morphy (2006,p5), said “ Train your staff on a different way of doing business—one 
that will lead to greater productivity”. Offensive training program is a necessity for hospitals to 
prepare the medical personnel for RFID adoption (Morphy, 2006; Attaran, 2007, Vanany and 
Shaharoun, 2008). 
 
 

• Self regulation and policy to address privacy and security issues 
 
Formal and informal policies concerning surveillance of individuals or groups have to be 
designed and distributed by hospitals (Fisher and Monahan, 2008). These policies have to be 
precise and consist of data storage and usage policies, and should include all personnel, due to 
criticality nature of operation for the organization (Ibid). 
Medical staff need to have clear idea of when they are being monitored ,who have right to access 
to their data, and how long their data will be stored in the database  before being terminated 
(Ibid).However; hospitals should be aware that just because RFID has potential to collect 
information ,it doesn’t mean it is productive in every way, for example surveillance of medical 
staff may change the working  environment in to hostile, inflexible and counterproductive 
environment,  just like in a case of Fisher and Monahan  (2008). 
  
 

• Government standards to cover privacy and security issues 
 
According to Alamgir (2009), government should be the primary supervisor to protect privacy of 
RFID users. Government standards and regulation for privacy issues are important for RFID 
adoption (Yue et al., 2008). A holistic methodology to protect and manage privacy of RFID 
usage is required (Alamgir, 2009). The government needs to issue a number of policies to protect 
and promote the RFID application (Yue et al., 2008). There was evidence of RFID data 
counterfeiting, not due to lack of security, but because of corrupted behavior of organization’s 



internal personnel and some of government officials (Alamgir, 2009). Government should design 
a policy which explained why and how the data will be gathered, how long the data will be 
remained in their systems, how and in a which way the data will be used, how the security of the 
personal data will be protected and who is in charge of collected data (Alamgir, 2009). Alamgir 
(2009) stated data needs to be protected by any necessary measures; the person/department in 
charge of information should take technical and organizational measures to assure the security 
and confidentiality of personal data in order to prevent modification, loss, unauthorized 
consultation or treatment. Only in this way we can speed up the RFID application process in the 
organizations (Yue et al., 2008). 
 
 

• Need of system customization by vendors 
 
There is an urgent need of system customization, while most of RFID systems available are 
following “one size fits all” standard (Fisher and Monahan,2008).Technology vendors have to 
consider  RFID system customization to cover hospitals needs in a way that system would be 
able to integrate to current health care information system ,due to fact that hospitals are not the 
same in the location, age, size, etc (Yao et al.,2010).For example in order to lower the general 
cost, barcodes and current wireless infrastructure, they  should be able to integrate with RFID 
technology with ability of adding and removing future services to the system (Ibid). 
Another significant issue is the lack of adjustment of RFID system with healthcare regulations 
and policies which is needed to be addressed (Fisher and Monahan,2008).According to Fisher 
and Monahan (2008), the norm in producing medical tools, technological systems, and 
organizational innovations is to be adapted with government law, regulations and standards. 
 
 

• Staff awareness 
 
 
To ease the anxiety of hospital staff, it is important to tell them the purpose of RFID data 
collection (Fisher and Monahan, 2008). A labor concern of staff, who may actually encounter 
labor intensification and greater undesired surveillance, needs to be addressed (Ibid). 
Work distribution and job responsibilities which include operation and maintenance of the RFID 
systems, should be described and negotiated in collaboration with medical personnel before 
RFID adoption (Ibid).The decision to determine how many staff members are delegated to 
RFID-related tasks and questions, regarding amount and fairness of the workload and division of 
tasks, are also need to be discussed (Ibid).Identification of person in charge of RFID decision-
making, person with responsibility of RFID maintenance and finally how labor will be managed 
and evaluated, are all critical and needed to be addressed to medical staff to rise up the support 
and more successful implementation of the systems.(Ibid) 
Addressing labor intensification is a critical issue which brought up by Fisher and Monahan 
(2008), in their case study. There are groups of medical professionals in a number of countries 
who slams the tag wearing during working hours in hospitals, because they believe it grows the 
level of surveillance in hospitals and leads to extreme labor intensification (Schindler et al., 
2009). Negotiating policies and labor concern with staff will likely create higher staff support 
and will cause a more successful incorporation of the systems (Fisher and Monahan, 2008). It is 



essential to ask for opinion of each group in hospital, regarding workload which came along with 
RFID system and surveillance issues. If hospital staff could better understand and accept the 
anxiety of surveillance issues of RFID system, then they could prevent the concern which 
developed due to RFID operation, and as a result the chance of staff support will boost up (Ibid). 
 
  
 

• Government support 
 
Government regulation can have both positive and negative effect on adoption of innovation 
(Tornatzky and Fleischer, 1990). Government can provide financial incentives, pilot projects, 
and tax breaks to motivate technological innovation for organizations (Lin and Ho,2009).Based 
on Lin and Ho’s (2009) research on adoption of RFID in logistic industry, governmental support 
positively encourage and guide logistics industries  to adopt RFID technology. Without 
government support and under normal state “the viability of technologies that are on the cutting 
edge as well as the economic consequences of using these technologies could be largely 
unknown. Without governmental action, it would be even more risky to make the decision to 
adopt new technologies and processes” (Lin and Ho, 2009, p7). According to Wicks et al (2006), 
mandating from the government and major retailers will help the adoption of RFID technology in 
healthcare, and hospitals will be forced to implement RFID systems. 
 

• Management support 
 
Top management support is necessary for adoption of RFID technology (Attaran, 2007; Reyes, 
2007; Morphy, 2006;Vanany and Shaharoun,2008). Moreover; involvement of top management 
is necessary for project success (Ngai et al.,2007).For successful technology adoption, gaining 
management and stakeholders support is the primary move, and in addition to that,  the project  
survival is dependent on management’s commitments of time, personnel and resources (Ibid).It 
is crucial for management to has faith in the implementation phase , since he is the person in 
charge of the final decisions (Ibid).In order to obtain top management support, RFID 
requirement assessment needs to be done by a multifunctional RFID team with members from 
various departments such as operations, IT, distribution, etc, with purpose of identifying the 
issues which RFID might help  to improve (Ibid).The result will be represented to top 
management  for final decision (Ibid).The presentation should  be clear and precise with explicit  
objectives and milestones of the project  , and clear picture of how RFID can bring value to the 
organization, for better understanding of  worthiness of project in order to invest the  RFID 
project  (Ibid). 
 

• Investigating technical deficiency and problems  

RFID performance in hospitals should be tested and investigated in order to rule out 
technological deficiencies (Yao et al., 2010). Number of studies demonstrated, there are 
dangerous interference between RFID signals and medical equipments, and in addition to that, 
RFID is not always reliable and 100% accurate (Ibid).After investigation of deficiency of system 
appropriate counter measure should put in places (Ibid). 
 



• Use of standard hardware and software appropriate frequency standards 
 
Usage of standard hardware and software systems and standard radio frequency for RFID 
adoption are very determining topic during adoption (Ngai et al., 2007). Organizations with 
different needs, purpose and applications have various requirements (Rfidtribe, 2011). Using 
standard hardware and software can decrease the total cost of RFID system and warranty the 
future scalability and extensibility of RFID system (Ngai et al.,2007). Picking up a hardware 
which works at specific frequency and supporting the right standard  is essential for RFID 
implementation ,for example financial payment organizations, use a short range RFID system 
which function at 13.56 MHz HF, and  organizations such as access control and healthcare using 
tags which works in high frequencies (13.56 MHz) (Rfidtribe,2011). 
 

• Starting small 
 
 
It  is a good idea to conduct a small-scale proof-of-concept testing before RFID adoption ,and 
put an effort to test the system in a working condition similar to the real operational 
environments (Ngai et al.,2007).In order to demonstrate the benefit and potential of RFID system 
,it is best to work with operational team to limit the scope of implementation for identifying how  
the system going to be beneficial (Ibid). 
 
 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 



Chapter Three 
Frame of reference  
Every study requires guideline and frame of reference to determine its path to answers. This 
study is no exception to other previous studies. One of The key words in my two research 
question is adoption, for this purpose I investigate the articles which using technology adoption 
theories to help me to identify adoption barriers and critical success factors. 

Researchers who deal with the adoption and diffusion of innovations analyzed and explained the 
reasons why individuals or organizations accept an innovation, and adopt it on a certain point of 
time. Over the last 20 years, quite a rich but also diverse body of theoretical and empirical work 
has been conducted on the adoption and diffusion of innovations. Management research has 
developed various theories, whose explanatory power was tested empirically by many qualitative 
and quantitative studies.( Schmitt and Michahelles,2009) 
 
There are number of adoption theories which are existed to help managers , decision makers and 
researchers to plan, decide , execute  and review their work when it comes to decision making  
regarding  adoption of new technology. The efforts to build theories have been rewarded, when 
managers or users can employ the theory to make the adoption/diffusion decision after 
thoroughly examining the effect of the emerging IT on their business(Chan and 
Chung,2009).Among various adoption theories it is worthy to point  some of the famous ones 
such as ,Davis’s(1989)  Technology acceptance model (TAM) and Vankatesh et al’s (2003) 
Unified theory of acceptance and technology .However, these theories are focusing on individual 
level and could not help me on investigating my research due to fact that adoption of RFID 
technology in healthcare requires  attention of all the levels of organizational, staff ,external and 
environmental factors which affect the adoption of technology in organization. Finding 
appropriate frame of reference to help me integrating all the adoption barriers and critical success 
factors of RFID adoption is necessary to discipline the work and systematize it .Unlike previous 
theories that have been pointed out, Tornatzky and Fleischer’s (1990) proposed framework, is 
focused on organizational level. This theory categorized influential adoption factors into three 
groups of organizational, environmental and technological dimension and each of these 
dimensions concentrate on factors which are affecting the adoption process in organization. 
To study adoption of general technological innovation, Tornatzky and Fleischer proposed the 
technology organization-environment (TOE) framework, which identified that firms adoption 
and implementation of technological innovations, is influenced by the technological, 
organizational, and the environmental context. The technological context includes the internal 
and external technologies that are relevant to the firm. The organizational context refers to the 
characteristics and resources of the firm including the firm size, degree of centralization, degree 
of formalization, managerial structure, human resources, amount of slack resources, and linkages 
among employees. The environmental context includes the size and structure of the industry, 
macroeconomic context, and the regulatory environment. (Li et al., 2010-a) 
 



Although TOE framework of Tornatzky & Fleischer is addressing major aspect of organizational 
adoption of technology, there are still some aspects that have been pointed out in the framework. 
These  are Privacy/Ethical/security issues. Many researchers such as ,Parks et al (2010 ), Chun 
and Chung (2009), and Fisher and Monahan (2008),  all addressing privacy, security and ethical 
factors as important issues when adopting this technology on medical environment. Therefore, in 
order to address barriers and critical success factors, when it comes to adoption of RFID in 
medical environments such as hospitals, a framework or skeleton is required to integrated ad hoc 
barriers and critical success factors into the framework, to organize the research and make it 
easier to understand difficulties and issues which require attention in each domain, and finally to 
answer the research questions systematically. To address the issues that have been left out from 
framework of Tornatzky and Fleischer, framework of Chun and Chung (2009), has been adopted 
in order to integrate the barriers and important factors of RFID adoption into framework. In 
addition to Tornatzky and Fleischer’s TOE framework which address organizational, 
environmental, and technological dimension, Chun and Chung’s framework added privacy, 
security and ethical dimension to their framework in order to identify important factors which 
affect organization’s decision regarding adoption of RFID technology. It should be mentioned 
that only the upper layer of framework of Chun and Chung has been used as skeleton for main 
framework and I omit the factors which Chun and Chung has used as body of this framework 
and instead of those factors I integrated the barriers which has found in a literature review in to 
the framework of Chun and Chung, the same procedures has been done for critical success 
factors. 
 
Although Chun and Chung’s framework originally used to identify important predetermined 
factors which affect the decision of adoption of RFID by hospitals in quantitative way, but this 
framework is still useful for propose of this research in order to integrate the barriers and critical 
success factors of RFID system in healthcare, and to organize the work of researcher in order to 
reach the goal of study. In addition to that it can help the researcher to validate the response of 
interviewees with theories to validate if their answers match the theories or not. 
 
Although I am not indicating that the barriers and critical success  factors that have been used in 
this study are 100% comprehensive , but I try to gather most of the barriers and critical success  
factors concerning RFID adoption which have been identified from previous research, from 2006 
to 2010 regarding RFID adoption from healthcare and other area of research such as  , logistic, 
supply chain and other domains .Due to fact that the number of barriers and critical success  
factors which have been identified were high and some of them are unrelated   for purpose of this 
study ,some of them which seem less relevant were cross out of the list ,with the help of 
university professor who has been researching on RFID since 2001 in Shiraz University, and an 
industry consultant who works for 5 years in the field.  
 

3.1 Conceptualization 

The aim of conceptualization is to explain graphically or in narrative form, the important issues 
that are going to be studied (Miles and Humberman ,1994).This helps the researcher to specify 
who and what will be researched, and this may precede the formulation of research question. In 
order to collect data and answer the research questions, a conceptualization of the literature 



review will be presented here. Theories that are related to research question will be presented in 
this section. 

3.2 Q1: How barriers to adoption of RFID in healthcare can be described in developing 
countries (Iran)? 

3.2.1 Organizational barriers 

• Cost of RFID system is a major barrier to adoption (Van Oranje et al., 2009, Reyes , 
2007, Azevedo et al.,2010), this cost includes obtaining tags, applying tags, purchasing 
tag readers, developing software programs and database systems, and integrating and 
maintaining the systems(Wicks et al.,2006,Wang et al.,2006). 

• Unclearness of ROI and difficulty in calculation of work process improvement influence 
the adoption (Van Oranje et al.,2009, Reyes,2007). 

• The lack of RFID knowledge of organizations, their insufficient awareness of the 
potential benefits (Lee and Shim, 2007), and lack of detailed published case studies on 
the implementation of RFID (Li et al., 2010-b), may be preventing organizations from 
adopting RFID. 

• Human beings who use the technology are creatures of habit and any change in working 
practices will be confronted with their resistance, which might lead to prevention (Van 
Oranje et al., 2009) and inhabitation of adoption. Lack of internal support specially 
physicians, has been mentioned as a major inhibitor for hospitals trying to implement IT 
(Wang et al., 2006). 

 
3.2.2 Environmental barriers 
 

• Without governmental action, it would be very difficult to adopt new technologies and 
processes (Lin and Ho, 2009).Government support can consist of variety of issues such 
tax break, regulation etc which lack of will act as barrier (Alamgir and Quaddus,2010).As  
a result, lack governmental support can act as barrier to adoption. 

• Not many organizations have RFID expertise in their organization, which make them 
dependent on the service and support of RFID vendors. Therefore; lack of vendor support 
can cause system failure or even not adopting the system in a first place (Li et al., 2010-
a). As it has been mentioned by Lee (2009) ,support of vendors may be a key enabler of   
technology acceptance. 

 
3.2.3 Privacy, ethical and security barriers 
 

• Privacy issue raised by technology is one of the factors that slows down the adoption of 
RFID ( Chun and Chung,2009,Van Oranje et a.l,2009,Vanany and Shaharoun,2008 ).The 
feeling of being watched by hospital administrators during break time, patient care,etc 
have caused many nurse union in hospital to prevent the adoption of technology (Fisher 
and Monahan,2008). RFID systems cause a major ethical concern regarding privacy 
violation because of its surveillance potential which might act as barrier to adoption of 
technology (Yao et al.,2010,Pedroso et al. ,2009;).Surveillance capability of RFID can 



put pressure on nurses to do vigorous labor and  cause privacy and social conservancy 
(Fisher and Monahan,2008). 

• The level of security of RFID system can be counted as disadvantage of system (Azevedo 
and Ferreira, 2010).There are many security threats regarding RFID adoption such as 
eavesdropping on communication of tag and reader to capture a data (Al Nahas and 
Deogun, 2007), skimming, interference, hacking, cloning, and fraud (Cavoukian, 
2008).Therefore; lack of security of systems can be serious barriers for adoption of 
technology (Vanany and Shaharoun, 2008; Yao et al., 2010). 

 
3.2.4 Technical barriers 
 

• Lack of reliability of RFID captured data can cause analysis and understanding of 
information difficult, and as a result create mistrust in the system (Van Oranje et 
al.,2009), and as result count as barrier for adoption (Van Oranje et al.,2009;Yao et 
al.,2010;Vanany and Shaharoun,2008).Lack of accuracy of RFID system in mission 
critical environment  such as OR room in hospital is also  affect  the  adoption 
(Cavoukian,2008). 

• wireless infrastructure and connectivity problem has been identified as barrier for 
adoption of technology (Van Oranje et al.,2009;Chun and Chung,2009).Due to the 
previous  fact, physical infrastructure of hospitals produce dead zones (Van Oranje et 
al.,2009), which reduce the efficiency of system. 

• Radio frequency electromagnetic radiation may interfere with sensitive medical devices 
in healthcare and might cause danger to patient safety (Van Oranje et al., 2009).As a 
result it makes the adoption decision difficult for healthcare executives (Van Oranje et al, 
2009; Al Nahas& Deogun, 2007; Yao et al., 2010). 

• One of the serious issues which hinder the adoption of RFID in hospitals is lack of 
interoperability and integration of RFID system with hospitals information system (Fisher 
and Monahan, 2008; Van Oranje et al., 2009; Cavoukian, 2008; Vanany and Shaharoun, 
2008).  

• High amount of data generation and data cleansing of RFID system is also a major barrier 
for adoption of system (Wicks et al., 2006; Wang et al., 2006). Result of case studies 
shows that significant amount of noise and “dirty data” are generated from an RFID-
based system as challenge for implementation of system (Wicks et al., 2006). 

• Lack of commonly accepted industrial standards prohibits RFID deployment in large 
scale, including standards of RFID data structure, air-interface, and local interface (Yao 
et al., 2010; Ataran, 2007; Morphy, 2006).  
 

 

 

 

 

 



 

 

 

 

 

Figure 2 Barriers of RFID adoption integrated in to Chun and Chung Framework 
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3.3 Q2: How Critical Success Factors (CSFs) of RFID adoption can be described in 
developing countries (Iran)? 
 
3.3.1 Organizational critical success factors 
 

• Performing business and dataflow analysis have been determined as one of critical 
success factor for RFID adoption process (Yue et al., 2008; Yao et al., 2010; Vanany and 
Shaharoun, 2008). These processes consist of analyzing the efficiency of processes, 
design new processes, considering the complexity possibility and analyzing the current 
data flow such as whether unnecessary data exited, whether there is data loss or whether 
data is accurate by optimization the process (Yue et al., 2008). As Ngai et al (2007, p10) 
indicated, “Any implementation effort should be driven by business values. A clear 
business rationale for deploying RFID technology is essential”. 

• Currently the price of RFID tags and readers are still considerably expensive 
(Kovavisaruchl and Suntharasaj,2007),therefore; usage of cost-effectiveness and reusable 
tags are a solution to this issues, as it has been done in previous case studies (Ngai et al. 
,2007). 

• Management support is one of the critical issues which has been identified not only in 
RFID research papers but from the papers which were investigated the adoption of other 
technologies. Top management support is a essential for success of RFID project 
(Attaran,2007; Reyes,2007;Morphy,2006;Vanany and Shaharoun,2008) and gaining 
decision makers’ support is the first step towards success (Ngai et al.,2007).In addition to 
that, management’s commitments of time, personnel and resources are critical to any 
project’s success (Ngai et al. ,2007). 

• The presence of champions has been identified as the most important factor influencing 
RFID adoption in the healthcare industry (Lee and Shim, 2007). This simply means that 
the presence of champions is an essential element for organizations to adopt RFID 
(Ibid).Existence of champion with power/control/influence to drive the RFID application 
in hospital is addressed in several hospital case studies (Van Oranje et al.,2009). 

• According to Lee and Shim (2007), one of the characteristic that is important for 
adoption of innovation is the performance gap or the perceived shortcoming of the 
organization. Gap analysis and investigation of which practice should be incorporate in to 
RFID business process, is one of the critical success factors to RFID adoption (Vanany 
and Shaharoun, 2008). Identification of business problem is a crucial point in RFID 
project application (Ngai et al., 2007). Business units and process should be identified in 
advance for integration into RFID implementation (Ibid). According to Van Oranje et al 
(2009), supporting work process was a major driver to use RFID in several healthcare 
cases. Organizations have to think carefully how to change their business processes to 
gain more benefits of RFID (Wang et al., 2006). A hospital may find itself completely 
different after adopting the technology (Ibid). 

• Staff’ need to be aware about effect of RFID system in their work place. To ease the 
anxiety of hospital’s staff, it is important to tell them the purpose of RFID data collection 
(Fisher and Monahan, 2008). Labor concern of staff who may actually encounter labor 
intensification and greater undesired surveillance needs to be addressed (Ibid). 
Negotiating policies and labor concern with staff will likely create higher staff support 
and will cause a more successful incorporation with RFID system adoption (Ibid).  



• Technical know-how factor demonstrates the existing knowledge within a company 
(Schmitt and Michahelles, 2009). Companies that already have the knowledge about a 
technology, have the power  to better analyze the benefits, disadvantages, costs, and 
requirements (Ibid).Training and increasing the technical know-how knowledge of staff 
also has been pointed out as important factor by  many researchers. (Vanany and 
Shaharoun, 2008; Attaran, 2007; Morphy, 2006). 

• Starting small in project has been identified by several researcher such as Vanany and 
Shaharoun (2008), and Ngai et al (2007), as critical success factor for RFID adoption. 
Before starting a trial version of RFID implementation, small-scale proof-of-concept 
testing should be performed (Ngai et al., 2007).Moreover; It is also important that the 
system be tested in condition which is the same as real operational environment (Ngai et 
al., 2007). 

 
3.3.2 Environmental critical success factors 
 

• Vendor support is an important factor for RFID adoption (Attaran, 2007; Vanany and 
Shaharoun, 2008; Ngai et al., 2007; Yao et al., 2010). Vendors should customize RFID 
systems for hospital needs and makes it integrated with existing information system 
structure (Yao et al.,2010).Moreover; loaning the RFID equipments to organizations is 
another example of vendor support (Ngai et al.,2007). 

• Governmental support is a critical environmental specification for technological 
innovation (Lin and Ho, 2009). Government can provide financial incentives, pilot 
projects, and tax breaks to motivate technological innovation for organizations (Ibid). 

 
3.3.3 Privacy,Ethical and security critical success factors 
 

• Formal and informal policies regarding surveillance of staff should be established by 
hospitals. Taking benefits from policies to address privacy issues are necessary in 
healthcare domain (Fisher and Monahan, 2008). Staff should be informed about when 
they will be monitored, who will have access to their data and how long the data will be 
kept before being terminated (Ibid). 

• Government standards and regulation for privacy issues are also important for RFID 
adoption (Yue et al., 2008). The government needs to issue a number of policies to 
protect and promote the RFID application (Yue et al., 2008). Government should design a 
policy which explained why and how the data will be gathered, how long the data will be 
remained in their systems, how and in  what way the data will be used , how the security 
of the personal data will be protected ,and  who is in charge of collected data (Alamgir 
,2009). Only in such an environment, firms can speed up the RFID application in the 
organizations (Yue et al., 2008). 

 
3.3.4 Technical critical success factors 
 

• Compatibility of RFID system with existing technology has been determined by 
researchers (Schmitt and Michahelles, 2009; Attaran, 2007; Wang et al., 2006), as 
influential success factor on adoption of technology. Compatibility of RFID with existing 
system, highly affect the adoption of RFID (Schmitt and Michahelles,2009).Moreover,  



appropriate integration of RFID into an organization’s existing IT architecture, may 
increase ROI and communication (Attaran,2007). 

• There is an urgent need for system customization when nearly all of the industry’s 
systems are standardized “one size fits all” packages (Fisher and Monahan, 2008). 
Vendors should try to customize RFID systems for hospital needs and design it to be 
interoperable with existing HIS, since hospitals can be different based on their location, 
age, size and purpose of usage (Yao et al., 2010). 

• RFID performance in hospitals should be tested and investigated in order to rule out 
technological deficiencies (Yao et al., 2010). Number of studies demonstrated that, there 
are dangerous interference between RFID signals and medical equipment. In addition to 
that, RFID is not always reliable and 100% accurate (Ibid).After investigation all the 
deficiencies of system, appropriate counter measure should put in places (Ibid). 

• Usage of standard hardware and software systems and standard radio frequency for RFID 
adoption is effective (Ngai et al., 2007). Using standard hardware and software can 
decrease the total cost of RFID system and warranty the future scalability and 
extensibility of RFID system (Ibid). Picking up a hardware which works at specific 
frequency and supporting the right standard is essential for RFID implementation 
(Rfidtribe, 2011). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 3.Critical success factors of RFID adoption integrated in to Chun and Chung Framework 
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Chapter Four 
Scientific Methodology 
 

 

In the following chapter, methodology of thesis is described in detail. This chapter consists of 
research purpose, research approach, research strategy, data collection, sampling, data analysis, 
validity and reliability. 

4.1 Research purpose     
 

Studies are categorized to exploratory, descriptive and explanatory, based on purpose of research 
(Yin, 2003). 

4.1.1 Explanatory research        

Studies which describe the casual relationship between variables may be termed explanatory 
studies (Saunders et al., 2007). The emphasis here is on studying a situation of problem in order 
to explain the relationship Between variables (Saunders et al., 2007).In explanatory researches 
cause and effect relationship are discussed (Yin ,2003). 

4.1.2 Descriptive research        

Descriptive researches are specifically designed to measure the characteristics described in a 
research question. It is necessary to have a clear picture of the phenomena on which researcher 
wish to collect data prior to the collection of the data (Saunders et al., 2007).According to Leedy 
and Ormrod (2003), the ultimate aim of the descriptive research is to solve the problem with the 
analysis of data which has been collected. Zikmund (2000), stated, descriptive research will 
answer who, what, where and how questions, and it does not give any explanation, why certain 
events happens. 
 

4.1.3 Exploratory research    

Exploratory research is  conducted to clarify ,and better understanding the nature of problem 
(Zikmund ,2000).For example if there is doubt in nature of problem , the major purpose of  
research study is to explore some particular phenomenon during the research process (Saunders 



et al., 2007). In exploratory research instead of following formal procedures, the researcher has 
to be open to new ideas and insights which may redirect the exploration in a new direction 
(Malhutra, 1996). There are three principal ways to conduct exploratory research (Saunders et 
al., 2007): 

a) A search of literature  
b) Interviewing “ experts “ in the subject 
c) Conducting focus group interview 

 

The method which has been chosen for this research is  exploratory due to gain more 
understanding about barriers which developing countries’ hospitals are facing regarding adoption 
of RFID system, and to identify how critical success factors can be described from perspective of 
hospital executive and decision makers of developing countries.  

4.2 Research approach    
 

4.2.1 Qualitative approach     

 

According to Leedy and Ormrod (2003), Qualitative study is preformed to answer question about 
the complex nature of the phenomena, with aim of describing and understanding the phenomena 
form the view of participants. Qualitative research is an unstructured research methodology 
based on small sample, which provides insights and helps to understand the problem settings 
(Malhutra, 1996). Qualitative research depends on four methods to collect data .First, 
participation in the setting, second, direct observation, third, in depth interviews and fourth 
analysis of document and materials (Malhutra, 1996). Focus of qualitative research is not in 
numbers but rather, on words and observation (Zikmund, 2000). According to Zikmund (2000, p 
103), “any source of information maybe informally investigated to clarify which qualities and 
characteristics are associated with object, situation or issue” 

4.2.2 Quantitative approach     

Quantitative approach is used to answer the questions about relationship among measured 
variables with purpose of explaining, predicting and controlling phenomena (Leedy and Ormrod, 
2003). Zikmund (2000, p103), stated that “The purpose of quantitative research is to determine 
the quantity or extent of some phenomenon in the form of numbers”. Quantitative methods 
transform the information to digits and numbers that later gets analyzed statistically (Holmes and 
Slovang, 1997). 



Based on above debates and purpose of study, qualitative is the best choice, since this approach 
meets study’s requirements to answer research questions. Qualitative is appropriate because data 
will be collected from those who are currently working in the healthcare environment, and are in 
position of adoption of technology and tremendously aware of problems and barriers of adoption 
of technology in healthcare system. They have been in this field for long time to understand the 
behavior and reaction of staff toward new technology in order to determine what can be the 
critical success factors in adoption of RFID system in hospital. Nature of qualitative approach 
gives the interviewees the opportunity to express their point of view, regarding research 
questions without concerning about lack of time, and describing the issues which might not be 
described in quantitative approach. 

4.3 Research strategy        
 

Research strategy contains clear objectives and should reflect why the particular strategy is 
chosen. (Saunders et al., 2007) 

Yin (2003), categorized research strategy in to five category based on form of research question, 
control over behavioral events and focus on contemporary events. 

 

 

Strategy Form of research 
question 

Requires control over 
Behavioral events? 

Focuses on 
Contemporary events? 

Experiment How , Why  Yes  Yes  

Survey Who , What, Where, 
How many, How much 

No  Yes  

Archival Analysis Who , What, Where, 
How many, How much 

No  Yes /No 

History How , Why No  No  

Case Study How , Why No  Yes  

Table 1 Relevant Situations for Different Research Strategies  Source: Yin (2003) 

 



Case study approach is the best method for gathering data, when a “how” or “why” question is 
being asked about a contemporary set of events over which the researchers have little if any 
control , moreover; case study approach helps researchers to correct their data gathering plan by 
considering data content and methodology of data gathering (Yin ,2003). 

Sometimes researcher concentrates on a single case ,because it has unique or exceptional  
qualities to build knowledge on certain situation ,this type of case study is called “single case 
study” ,however; there is another type of case study which  studies two or more cases to build a 
theory or make comparison or propose generalization , these types of case studies  are called 
“multiple cases” or “collective case study” (Leedy and Ormrod,2003). 

The survey strategy usually used in business and management research studies, and answers 
who, what, where, how much and how many (Saunders et al., 2007).  Surveys are helpful due to 
they are economical and provide the possibility to gather data from certain groups of people, and 
prepare an easy way of data comparison (Saunders et al., 2007). Surveys allow the researcher to 
gather quantitative data by using questioners which can be analyzed numerically using 
descriptive and inferential statistics to draw a possible relationship among variables or to build a 
model; on the other hand they are not as flexible as other types of data collection methodologies 
(Saunders et al., 2007). 
 
Case study has been chosen as research strategy, because the purpose of this study is to get 
deeper knowledge regarding the barriers of RFID adoption and critical success factors which can 
facilitate the adoption in healthcare environment in developing countries. For this purpose 
multiple large hospitals has been chosen for investigation to determine what could be the barrier 
for adoption of RFID system and how critical success factors can be described from perspective 
of hospital executive and IT managers. Gathering data from each of these hospitals could be a 
clue to answer research questions and reveal the purpose of study. 

4.4 Data collection methodology      
 

When appropriate research strategy is chosen, it is necessary to decide how to collect the data. 
According to Eriksson et al (2001), two types of data are used for data collection, primary and 
secondary data. Secondary data is data that already has been gathered by other researchers with 
different purposes in mind, while primary data is data that a person gathers by his/her self with a 
specific purpose in mind. 

For the purpose of this study, I will use both primary and secondary data. Secondary data for 
building my research model, based on what others have identified, and primary data, directly 
from respondents .Primary data is crucial in this study since, what I get from respondents is 
based on their experience in healthcare environment, and from adoption of different technologies 
and their impact on healthcare process and staff within the organization. 



Yin (2003), identified six kinds of data collection for case studies: documentation, archival 
records, interviews (by filling questionnaires), direct observations, participant-observation, and 
physical artifacts 

Six Sources of Evidence: Strengths and Weaknesses 

Source of Evidence Strengths Weaknesses 

Documentation  
 

• stable, can be reviewed 
repeatedly  

• unobtrusive , not created as 
result of case study  

• exact , contain exact names , 
reference and details of event  

• broad coverage , long span of 
time, many events and many 
setting 

• retrievability, can be 
low  

• biased selectivity , if 
collection is incomplete 

• reporting biased , 
reflects (unknown)bias 
of author   

• access, may be 
deliberately blocked 

Archival Records • (same as above for 
documentation)  

• precise and quantitative 

• (same as above for 
documentation)  

• accessibility due to 
privacy reasons 

Interviews • targeted, focuses directly on case 
study topic  

• insightful, provides perceived 
casual inference 

• bias, due to poorly 
constructed questions  

• response bias  
• inaccuracies due to poor 

recall  
• reflexivity, interviewee 

gives what interviewer 
wants to hear 

Direct Observations • reality, covers events in real time  
• contextual, covers context of 

event 

• time consuming  
• selectivity, unless broad 

coverage  
• reflexivity, event may 

proceed differently 
because it is being 
observed  

• cost, hours needed by 
human observers 

Participant 
Observations 

• (same as above for direct 
observation)  

• insightful into interpersonal 
behavior and motives 

• (same as above for 
direct observation)  

• bias due to 
investigator’s 



manipulation of events 

Physical Artifacts • insightful into cultural features  
• insightful into technical 

operations 

• selectivity  
• availability 

Table 2. Six source of evidence (Yin, 2003) 

According to Yin (2003), interview is One of the most important sources of case study 
information. 

Question Structure 

Structured interview A fixed series of unalterable questions or 
questions with prompts enable the interviewer to 
obtain more detailed answers 

Semi-structured interview A series of issues that the interviewer wants to 
address which can be in any order depending on 
the flow of the conversation 

Unstructured interview An open-ended interview with no protocol 

Table 3 Source: Based on Hunt, N. and McHale, S. (1997, pp.1416) 

The most commonly method of interview is the open-ended, where the researcher asks the 
respondent unstructured questions, thus allowing the interview to be more of a discussion 
(Saunders et al., 2007). The semi structured interviews help to let the respondent speak without 
boundary and provide detailed information on the subject (Denscombe, 2000). Due to above 
reasons Semi-structured has been used to conduct the research. 

4.5 Sampling 
 
When conducting research, data needs to be collected from one or multiple sources to answer the 
research questions (Saunders et al., 2007). According to Saunders et al (2007), based on research 
questions it is very difficult and sometimes impossible to collect data from all sources to answer 
the research questions, mostly due to lack of time, money and access restrictions. In order to 
lower the amount of data , various methods and technique have been purposed to help researcher 
to collect data from a sub group rather than all possible cases or elements.(Ibid) 
 
 
Saunders et al (2007) stated that data that have been collected from small number of cases are 
more detailed and accurate and it can help the researcher for better understanding and analyzing 
of captured data as compared to large amount of data and samples. Generally qualitative 
researchers use small samples which are appropriate for purpose of research (Miles and 
Huberman, 1994). According to Yin (2003), there are various ways to choose sample for case 



study. Among various types of sampling,  judgment sampling makes it easier to select cases that 
will enable to answer the research question and fulfill the requirements for researches such as 
case studies or for cases which are particularly informative (Saunders et al., 2007). However 
according to Graziano and  Raulin (1997) because the samples aren’t completely demonstrate the 
whole population, the researcher can’t be totally sure that the conclusion will be generalize the 
whole population 
The sample selection criteria will be based on three hospitals and University of  Olom Pezeshki 
organization which is in a certain way supervise the public hospitals’ technology adoption 
process. From these four cases, six respondents are chosen based on their position on hospitals’ 
organizational hierarchy ,RFID knowledge and their influence and power regarding adoption of 
new technologies in hospitals. The respondents titles are: internal mangers of hospitals, head of 
IT department, IT mangers, IT manager assistants and IT professionals who are working in 
healthcare environments for a long times.  
process of sampling are based on judgmental sampling because I believe all of respondents have 
been in this field for so long and totally aware of problems and possible barriers which hospitals 
are facing at the moment regarding adoption of new technologies and RFID system. In addition 
to that because all of the respondents have managerial background in their carrier and they have 
experienced previous technology adoption in hospitals, therefore their suggesting critical success 
factors could be very determining. 

4.6 Data Analysis               
 

When all data are collected, process of data analyzing will be started. Data analysis consists of 
examining, categorizing, tabulating, testing and recombining of both quantitative and qualitative 
data to achieve the purpose of study (Yin, 2003). According to Yin (2003), analytical strategy 
should help the researcher to choose a method that completes the analysis of the research. 
Analyzing data gives meaning to simple raw data by categorizing them in to proper classes that 
are related. Collecting data systematically help the researcher during analysis phase, because the 
researcher can identify patterns from the collected data and be able to do further 
explorations.(Saunders et al., 2007).   

In qualitative data analyzing, there is not a standardized approach and the analyzing will most 
likely start in a smaller extent during the collection of data (Saunders et al., 2007). Yin (2003), 
mentioned two categories for analytic strategy for analyzing qualitative research. The first one is 
theoretical or descriptive framework for analyzing qualitative data and the second one is 
exploring qualitative data without a predetermined theoretical or descriptive framework. Using 
theoretical descriptive framework helps researcher to formulate the research questions and 
objectives based on existing theory (Saunders et al., 2007). 

According to Yin (2003), there are four analyzing techniques when conducting case study 
research: 
 
Pattern matching: comparing empirically based pattern with a predicted one. 



Explanation building: A type of pattern matching, where the goal is to analyze the case study 
data by stipulating a set of casual links about it. 
Times- series analysis: multiple measures of the dependent variable in order to look at changes 
over time. 
Program logic models: combination of pattern-matching and time-series analysis, where the 
complex chain of patterns over time is being stipulated 
 
 
The research started first by reviewing the previous work and literature review, next a frame of 
reference will be built to be a guide for the researcher to make interview guide and questions and 
finally based on that data will be collected from hospitals executive and IT managers, because 
performing in depth interview with executive and IT managers of hospitals help the researcher to 
understand how barriers and critical success factors can be described in developing countries 
environment. After that data will be analyzed based on frame of reference. Collecting data 
systematically help the researcher during analysis phase, since the researcher can identify 
patterns from the collected data and do further explorations. For this study Pattern, matching is 
more suitable as compare to other methodologies, since the method give the researcher the 
ability to compare and match the answers and sentences with previous and frame of reference of 
research, to indentify the similarities and differences of barriers and critical success factors of 
developing countries with the developed ones. 

4.7 Validity  
 
 
According to Zinkmund (2000, pp.281-283) validity is defined as “The ability of a scale or 
measuring instrument to measure what is intended to be measured”. Using of multiple sources of 
evidence during conducting the case study improves the validity (Yin, 2003).Yin (2003) stated, 
multiple sources can be consist of observations, interviews or any other data collection 
methodology. Maintaining the chain of evidence enhance the validity of research (Ibid). Yin 
(2003) claimed, the principle is to give permission to an external observer, the reader of the case 
study, for example, to follow the derivation of any evidence from primary research questions till 
end of case study and conclusions. Overall quality of study can be increased through use of 
informants (Ibid).The propose is to allow the individuals to review and comment the draft report, 
they are allowed to be against the researcher conclusion, however they are not permitted to be 
against the truth and facts of study, and if they do, it is researchers duty to make a move and 
provide more precise fact by conducting future study (Ibid) 
 
In this study more than one source of evidence have been provided during data gathering phase, 
which include documentation and interviews in order to complement each other. Documentation 
that has been used includes journals and books of theories to demonstrate the valid picture of 
theory and interviews to collect the fresh and recent data from investigated cases.  Data was 
collected with in-depth interviews. Questions in the interview were open ended. Moreover, I had 
informed the interviewees prior to the interviews. Interview guide has been sent to interviewees 
in advance for the purpose of preparation, better understanding the aim of research and more 



importantly to make them calm in a day of interview. During the interview session, if respondent 
did not have an answer to a question this question was left out for the interviewee, because 
pressuring the interviewee to come up with something he/she doesn’t know can influence the 
validity of research. This is what has been done to increase the validity of this research. 
Moreover to increase the validity and generality of this research three different hospital are 
chosen for the interviews. 

4.8 Reliability          
 

According to Yin (2003), reliability, is how reliable and accurate the method to collect the data.  
Yin (2003) claimed the purpose of reliability is to reduce the errors and biases in a Study and If a 
next researcher pursued exactly the same procedures as explained by an first researcher and 
conducted the same case study all over again, the next researcher should come up with the same 
findings and conclusions. The case study protocol is a method of enhancing the reliability of the 
case study (Ibid). Case study protocol consists of both the instruments and the procedure, 
moreover, general rules need to be applied in using the case study protocol (Yin, 2003). 
 
The interviewees have been informed before the interview and therefore; they were more 
prepared for the questions. All the interview session has been recorded with permission of 
interviewees, in order to improve analysis of research process and prevention of missing a word 
or falsification. This made it possible to focus on the interview and afterwards, go back for 
further review to prevent misunderstandings. After listening to the recorded files several times, 
the recorded files have been transferred in to written form so that, the exact words which were 
being spoken are transferred to gain higher degree of reliability. During the interviews session, 
the interviewees aren’t interrupted so that, they would use their own words rather than getting 
influenced by researcher words or saying whatever researcher wants to hear because, this could 
create a misleading situation. In the interview, guide questions were made clear and also a hint 
was given to the interviewees about the questions so that, they could understand the questions 
easily and reply with confidence. The interviews have been conducted in Persian and then 
translated in to English. When the answers were put together each interview has been sent back 
to the respondent to get an approval, which everything is understood correctly and nothing is 
falsified. All the interviewees have been treated in a same manner with the same questions and 
interview guide.  All these efforts have been done to try to make this research as reliable as 
possible. 
Each step of research has been defined. Each chapter has been explained regarding what it will 
bring up and why. Case study protocol has been provided and followed in whole thesis from first 
chapter till the appendix part. I have explained the research questions and problem description in 
Chapter 1 to give the reader a clear picture of what the research is about. In second chapter, 
RFID and theories which are related to RFID and topic of master thesis have been described. In 
third chapter, the whole picture of the research has been described by gathering the relevant 
theories and building a frame of reference. In this chapter the methodology which has been used 
by researcher for data collection and data analysis are described. In fifth chapter, the result and 
analysis of empirical data will be demonstrated. Finally in conclusion chapter the research 
question will be answered. Complete interview with respondent, Interview guides and questions 
are all provided in appendix to follow the case protocol and increase the reliability of research. 
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Chapter Five 
Empirical Data and Analysis 
 

 

In this chapter, the empirical data has been analyzed and compared to the frame of reference 
which is presented in frame of reference chapter. First, case analysis has been conducted for 
three hospitals and one organization and then, cross-case analysis has been made to compare all 
the four cases. 
 
After the interviews and the theory reviews, I have come up with some relevant data which I had 
arranged into two main groups and four sub groups for each main group. Healthcare barriers 
group which consist of technological barriers, environmental barriers, organizational barriers and 
privacy, ethical and security barriers. And second group which consist of healthcare critical 
success factors group which include technological CSFs, organizational CSFs, environmental 
CSFs and privacy, ethical and security CSFs. These variables which we have chosen are directly 
related to theoretical framework. After that all the relevant data will be categorized and will be 
followed by within and cross case analysis. At first, case analysis of four cases will be presented, 
and after that cross case analysis will be executed to compare and analysis the four cases with 
frame of reference to come up with conclusion. Due to confidentiality agreement names of 
interviewees were not included in the thesis and they will be replaced with alphabets. 
 
 

5.1 Within Case Analysis 

 

5.1.1 Case 1 Olom Pezeshki  

Case1a: Dr.F          Title: Head of IT department 

In 1994 ministry of health passed a bill  to combine a shiraz university of medicine with  regional 
sanitation  and treatment organization  to form a new organization  by the name of university of 
medical science , sanitarian and service of Fars province which is called an Olom Pezeshki  
university organization in Persian language for the purpose of enhancing  the education ,usage of 
medical equipment ,treatment and medical science .Olom Pezeshki university  organization is 
multipurpose organization which has been worked in   educational domain  , medical science , 



investigation health and sanitation issues  in State of Fars and neighbor cities . (Olom Pezeshki 
website,2011).In addition to that, one of its important criteria’s  is ,its influence over regional 
hospitals regarding  introducing new technologies to enhance the quality of care and safety of 
patients. 
 
Head of IT department of Olom Pezeshki university organization is a chief in charge of all IT 
activities and communications which happens within Olom Pezeshki and one of the main 
decision makers for adoption of new technologies for hospitals under supervision of Olom 
Pezeshki when new technologies come in to market. 

He has the knowledge of how the RFID works, and where are the promising points of usage of 
this technology. He pointed the authentication and identification usage of RFID at the beginning 
without hesitation and said, he worked with it before. As head of IT department of Olom 
Pezeshki organization, who is responsible for decision making and suggesting of new 
technologies to public hospitals. He described the plans to provide each member of hospitals 
with RFID card for authentication and identification during their movement in their hospitals, 
and any other hospitals within the city. Automation of process, warehouse item management, 
theft prevention and tracing of equipment inside hospitals are the facilities which have been 
identified by Dr. F. According to him, identification and authentication of personnel and 
warehouse items management are two main futures that are going to be implemented in public 
hospitals. 

• Organizational barriers 

Cost of RFID system and lack of ROI calculation, resistance of personnel, changing management 
and finally lack of RFID knowledge of hospitals and case studies are the four barriers that have 
been identified by Dr.F. According to him, public hospitals are low in budget and it is difficult 
for them to use their budget for such technology instead of buying their primary required medical 
tools. In addition to that, performing and calculation of ROI is weak in hospitals, therefore; 
coming into conclusion for adoption is difficult. According to him resistance of personnel and 
change management issues are happening in Shiraz hospitals whenever new technology comes in 
to action, but this habit is only within lazy and playful staff who are looking for excuse for not 
being efficient in a hospitals. Lack of knowledge and awareness of hospitals and managers about 
RFID and lack of investigation of IT department about benefit and usage of RFID in hospitals and 
hesitation of RFID seller to advertise for this system are other reasons why the knowledge of 
RFID in Shiraz hospitals are lacking and poor. 

It shows that the main problem of hospitals are budget and absence of ROI calculation during 
adoption process, because he didn’t mention any ROI calculation to indicate that hospitals don’t 
know much about the benefit that may cause by such system as compare to traditional way of 
doing medical process. In addition to previous reasons, lack of IT knowledge of personnel in IT 



departments, will be the cause of unawareness of top managers, regarding existence of such 
technology in market. 

• Environmental barriers 

According to him lack of vendor support can be the barrier, because there aren’t that much of 
firms that sell or implement such systems as RFID in Shiraz. In addition to that, firms are not 
investing in advertising their product for hospitals, so hospitals authorities will not be aware of 
existence of such systems. 

 

• Privacy, ethical and security barriers 

Surprisingly based on Dr.F’s claim, none of the privacy, ethical and security issues can be 
counted as barrier in IRAN. According to him, hospitals don’t want to use this technology for 
mission critical purposes and store high value information in to the tags. According to him, in 
IRAN it is not common for the hackers to go after patient’s medical information or hospital’s 
staff information, because they believe that the data doesn’t have any financial value. There is no 
such thing as “work intensification” in here and hearing such a phrase is uncommon in IRAN.  

 

• Technological barrier 

Dr.F indicated that, wireless infrastructure or connectivity problem can be the technological 
barrier in Shiraz hospitals. Other barriers are not the issue in hospitals. He believes, it more 
depends on executives and decision makers to decide if such technology is needed for hospitals 
or not, therefore; technological factors play little role on their decisions. 

 

• Organizational critical success factors 

Performing Business and dataflow analysis, Usage of reusable tags and management support are 
top three critical success factors in adoption of RFID system in healthcare. According to Dr.F, 
performing business and dataflow analysis is very crucial, and can be considered as critical 
success factors, because these processes should be preformed first, and after that documented 
evidence which indicates enhancement of business should be demonstrated to executive to gain 
their attention due to the fact that they are trying to evade any action that increases the cost of 
hospitals. Usages of reusable tags are also important, because they can reduce the cost, which is 
in alignment with hospital executive higher purpose. Management support is also important for 
this process since, he/she is the one with all the power and resource. According to him all the 
other factors are important but they are not critical to the decision making. 



 

• Environmental critical success factors 

Vendor support is important form the beginning of adoption till the end of it. Because they are 
providing the equipment, finishing the project, training the hospital personnel and maintaining 
the system during and after the implementation. The other environmental factor doesn’t play 
important role for decision making and adoption process of RFID from perspective of Dr.F. 
Importance of vendor support have been addressed perfectly however governmental support was 
missed which shows that , such help have been counted out from perspective of head of IT 
department because of their past cases which were not supported by government.  

• Privacy, ethical and security critical success factors 

Dr.F stated that, at current stage of adoption process, existence or absence of these critical 
success factors don’t change anything in adoption process. They (managers) still don’t feel that 
these factors can impact the process or not, therefore; we can count them out for now.  

These comments show lack of appreciation or awareness of managers of hospitals or even IT 
managers to such issues, that is needed to be addressed immediately. 

• Technological critical success factors 

Compatibility and integration of RFID system with current hospitals’ equipments and 
information system is very important for the process because it directly relates to cost of system. 
Since every factor that cause an extra cost for hospital may act as barrier for adoption, as a result, 
it is critical for management to know that the system might not cause them more trouble and 
cost. Other three factors are not as determinate as compatibility of system with hospital current 
information system. 

In addition to what have been identified, Dr.F added, hospitals’ competition is a factor that may 
encourage a hospital to adopt the system. Because they look into other hospitals and they don’t 
want to be behind them. Regarding the barriers for adoption of system, in public hospitals due to 
strong support of government and insurance companies, it is very difficult to fire personnel from 
hospitals therefore; when it comes to resistance of personnel, lack of co-operation of staff, 
become very troubling. Moreover; lack of professional IT personnel in hospitals to manage the 
technical part and maintain the system is also a problem. 

 

Case1b: Mr.K           Title: IT professional 

 



IT professional of Olom Pezeshki organization, is technical person, who has responsibility of 
researching for new technology relating to medical care and implementing them within Olom 
Pezeshki organization and other hospitals which are under supervision of organization. 

He is an RFID experience; during system description questions he has complete knowledge 
about RFID components, structure and even the prices. According to him, RFID can be used as 
bracelet or ID card for patient for the purpose of identification and automation in reception areas. 
According to him, it is very effective method for hospital warehouse, item management and theft 
prevention. He stated that, tracing of objects and personnel is another capability of RFID system 
which is very useful for our hospitals. Capability of paging certain persons without calling them 
from pager or speakers of hospitals is another benefit which is very helpful in areas where 
required to be quite. Finally, monitoring doctors and nurses is a very efficient way for checking 
the functionality of the staff. For the moment he believes that the system should be used in 
hospital warehouses to prevent theft and also in chokepoints and reception area to analyze the 
work process and solve the problem of busy areas. 

• Organizational barriers 

Resistance of staff and change management issue, lack of RFID knowledge of IT department 
staff, cost of system and lack of ROI calculation is the four barriers which were identified by 
Mr.K. Lack of IT knowledge of staff is always leaded to resistance, therefore we always deal 
with staff resistance. Lack of RFID and technological knowledge of IT department personnel in 
hospitals is another issue that hinder the adoption. Mostly the IT staff in hospital don’t have 
required skills to step up and control the new technologies and are not aware of new system 
which come in to markets .Cost of RFID system is always the problem in hospitals especially in 
public hospitals. Some of the hospitals still facing difficulties to provide basic medical surgery 
equipments for their doctors, these types of hospitals look at RFID technology as fancy 
technology and not as a requirement for the hospital. In addition to that, absence of valid ROI 
calculation is also a huge problem, covering and hiding valid statistics of some personnel to save 
themselves from possible punishment causes misunderstanding regarding truth about efficiency 
of medical process which affects the calculation of ROI and understanding the real benefits of 
RFID in healthcare and as result lead to hesitation on performing change and adopting  new 
technologies.   

• Environmental  barriers 

Strangely, Mr.K doesn’t see any of environmental barriers as real barrier to adoption of RFID 
technology in hospitals. He believes that the main decision makers are hospitals’ managers and 
board of hospital, they were the only ones with power to make the decisions, and it is very rare 
that their decision get effected by   any environmental barriers. 

• Privacy,ethical and security barriers 



Similar to previous paragraph Mr.K doesn’t see any of privacy, ethical and security barriers as 
real barriers for adoption because he believes RFID’s main purpose is to trace objects in hospital 
warehouse and nobody’s privacy is going to be threaten. Even for security matters, he believes 
that, hospitals are not going to integrate their important data or patient’s critical data in to the 
tags. Therefore; security issues aren’t the real barrier for delay in adoption of this technology. 
There are no “work intensification” issues in Shiraz hospitals.  

Based on his view, it is assumed that, managers or decision makers in Iranians hospitals don’t 
have any clear understanding about what privacy is, when it comes to personnel and patients. 
Similarly, to previous interview these factors are not counted as barrier. 

• Technological barriers 

According to him for the moment, because the real implementation isn’t in process and 
hospitals’ IT department and managers are not aware of technological barriers, it is hard to name 
the barriers. However; based on the investigation that he was conducted, hospitals are suffering 
from wireless infrastructure and connectivity problem which threat or delay the adoption 
process. 

• Organizational critical success factors 

Performing business and dataflow analysis, identifying performance gap and shortcoming of 
work process with purpose to enhancing work process, support of top manager and starting 
small, are the four critical success factors that have been identified by Mr.K. Performing 
business and dataflow analysis is the important one, since every manager first considers how 
adopting a certain technology is going to be beneficial for the hospital. Identifying performance 
gap and shortcoming of process with purpose of enhancing and supporting the hospitals work 
process is also crucial when it comes to decision making. In addition to these two factors, 
support of top manager always comes first in top critical factors of adoption, because he is the 
one with a money and power to start the project and  previous critical success factors are pre-
requirements to get top management’s support. Starting small is also important to see how the 
project goes on before spending unnecessary budget to cover more areas. 

• Environmental critical success factors 

Vendor support is the most important factor as compare to the other one. At first, IT departments 
and management need to understand and sense the technology to adopt it. According to him 
“Unfortunately in IRAN we don’t have culture to pay for consultation, that’s why vendors and 
RFID sellers showing less interest to go to hospitals to advertise for their products.”In  Mr.K 
perspective the other factors were not as bold as vendors support. 

• Privacy, ethical and security critical success factors 



He doesn’t mention any of privacy, ethical and security critical factors as determinate factors for 
RFID adoption. 

• Technological critical success factors 

No technological critical success factor has been identified by IT professional. Based on Mr.K 
claims, technological critical success factors are secondary matters as compare to organizational 
critical success factors. In Iran, first, primary matters need to be executed and being handled, and 
then when managers decided that this technology is beneficial for hospitals all the rest are 
vendors’ responsibility. According to him for example integration of hospital HIS system will be 
delegated to vendors and not the hospitals staff , and it’s their responsibility to do their best to 
make the system running. 

The important matter is funding, that need to be prepared for adoption by managers. 

Beside the barriers which was identified in the interview, Mr.K added lack of co-operation and 
consultation between IT department and management as reason that top manager is not aware of 
such technologies. Lacks of valid statistics in hospitals make the decision making very difficult. 
People hide the truth to save themselves from being punished or replaced and there is no single 
responsible authority to investigate and determine the precise result 

• Where in hospital it would be more beneficial to use RFID? 

Identification and authentication of personnel, warehouse item management and implementation 
in some areas of hospitals (busy areas) for evaluation and analysis of work process of personnel 
are the practical futures that have been identified by Olom Pezeshki organization members, as 
promising areas that RFID could be beneficial for hospitals. 

 

5.1.2 Case 2 :Namazi Hospital 

Case2a: Mr.M            Title: internal manager of hospital 

Namazi hospital is a medical and educational hospital. While this hospital performs patient care 
and other routine medical services, it also provides educational service to medical science 
students such as nurses and doctors . Yearly there are 24,000 patients hospitalized in the Namazi 
hospital and 16,000 surgery operations performs in the hospital. Hospital has 2000 personnel in 
variety of jobs and duties. Namazi hospital is the first hospital to implant body part in the 
country. Implanting heart, kidney, etc are examples of operation which preformed in this 
hospital. (Namazi hospital website,2011) 
 
Internal manager  of Namazi hospital , is a person with power  to evaluate the efficiency of 
proposed technology  and a decision maker who participate  in decision making sessions of 



board of Namazi  hospital’s stakeholders when it comes to deciding whether  to adopt a new 
technology or not.  

He has basic knowledge about what RFID is, and how it can be efficient in hospitals. His 
knowledge about RFID was limited to IT magazines advertisement. He mentioned that RFID can 
be used for authentication and identification of personnel, patients and their followers during 
entry and exit doors of hospitals, for tracing objects inside building and  finally for better 
execution of hospital policies. He plans to use RFID for the purpose of facilitating the process of 
access control and identifying staff  who walk in to certain areas by giving them an integrated 
RFID card which can be used for multiple purpose such as; obtaining lunch during working 
hours, access control and security reasons for accessing in to certain restricted areas. In addition 
to that, for the next phase, he decides to implement RFID in the hospital warehouse for purpose 
of item management and theft prevention. 

• Organizational barriers 

Lack of IT knowledge of staff, cost and absence of ROI calculation and lack of RFID 
investigation and research of IT department are identified by internal manager of Namazi 
hospital. Lack of IT knowledge of staff who have been contracted for long time as compare to 
new ones, makes it difficult to unanimously implement new technologies. Cost and absence of 
ROI calculation are the problems in Namazi hospital. Mr.M stated that other barriers are lack of 
RFID knowledge and lack of investigation and research of IT department which hasn’t suggested 
this technology to the management and delayed the process. 

• Environmental barriers 

According to Mr.M lack of vendor support was the issue in their hospital. He added “ no one 
comes to our hospital for advertisement or suggestion of this technology, if we had the support of 
vendors from the beginning, we would have start the process earlier”. The other barrier wasn’t 
the issue for our delay in adoption of RFID. 

• Privacy, ethical and security barriers 

None of Privacy, ethical and security barriers were the barriers in Namazi hospital case. Internal 
manager of Namazi stated that, board of decision making hasn’t think about these issues so far, 
however, he mentioned after the implementation when staff know about the potential of this 
technology, issues such as “work intensification” and privacy matters might be revealed, but for 
the moment RFID‘s monitoring capability is the factor which is supported by manager of 
hospital as an element which can ease the process of evaluation of personnel work process and 
not as the barrier. 

• Technological barriers 



Based on Mr.M’s comments, wireless infrastructure and connectivity problem is their biggest 
technological barrier in hospital. Width and dispersal of buildings makes it very difficult to cover 
the structure of hospital. In addition to first barrier, interference of RFID with other medical tools 
is also very important when it comes to full adoption, and can halt the whole process. However; 
according to him they didn’t think about such barriers so far. The rest of barriers are not the 
barrier in Namazi hospital. 

• Organizational critical success factors 

Identifying performance gap and process shortcoming to support the work process, management 
support, and existence of champion are the three critical success factors which have been chosen 
by internal manager of Namazi hospital. He explained that, all the procedures and medical 
methodologies of hospitals are based on manager’s view. In addition to previous factor   when 
the process get the support of manager there is higher chance that it will be implemented without 
a problem. Existence of champion to design and plan the project and finally implement it on time 
is also crucial to adoption. 

• Environmental critical success factors 

Vendor’s support from the beginning of project is very crucial. He added they can encourage the 
hospital authorities by introducing the technology to hospital and facilitate the adoption by 
helping, maintaining and continually updating the system. In his point of view, governmental 
support is also critical in the current state of adoption, however; as he mentioned “we haven’t 
seen it so far”. 

• Privacy, ethical and security critical  success factors 

According to Mr.M , “these factors can be important only when the system is in place to be able 
to investigate problem of user resistance , privacy violation and work intensification issues , 
however; these issues can be solved in time”. Internal manager of Namazi Hospitals doesn’t see 
the privacy, ethical and security critical success factors as much important as other critical 
success factors in the beginning of adoption process, and postpones them for after adoption of 
system. 

• Technological critical success factors 

Compatibility of RFID with existing hospital system and investigating technical deficiency of 
RIFD system, are the most two important critical success factors of RFID adoption, which has 
been picked by internal manager of hospital. He stated that, every technical aspects of system 
should be taken in to consideration prior to adoption of system, otherwise; system may become 
unacceptable or remain unused in hospital environment. Moreover; compatibility of system is 
also important, because otherwise it will increase the cost of hospital which can delay or halt the 
project. 



 

Case2b: Mr.R           Title: IT manager assistant  

 

IT manager assistant of Namazi hospitals is responsible for managing the IT problems and 
administration of technical problems in Namazi hospital. He is introduced on behalf of IT 
manager of Namazi hospital, who is one of the persons which evaluate and suggest the new 
technologies to the top manager of hospital. The reason which IT manager didn’t participated in 
the interview was lack of time. 

Mr. R is the IT manager assistant of Namazi hospital and he is considerably aware of RFID 
system and its capabilities. He mentioned that, the system is not new to the IRAN environment, 
however; it is new to the hospitals. He had researched on RFID technology when he was a 
student in Shiraz University and knows about the system, problems and its benefits. He 
addressed most of promising usage of RFID in hospital immediately and revealed their plan on 
usage of RFID in their hospital. He mentioned in 3 months, they are implementing it for 
identification and authorization of personnel in all doors and indoor sections of hospital and for 
tracing objects in hospital warehouses. 

• Organizational barriers   

Lack of RFID and IT knowledge of hospitals and successful case study in IRAN, staff resistance 
and change management issues are the most important barriers which have been identified by 
Mr.R. According to him “IT knowledge of hospital staff is very low and because of lack of 
interest of management of hospital in information technology and ineffective consultation of 
board of management, IT knowledge of staff remain unchanged since their first arrival” Which 
may  lead to resistance of staff. Moreover; unawareness of management and decision makers 
about existence of RFID technology and lack of case studies in IRAN, make the adoption 
process difficult. Due to lack of RFID knowledge and understanding, the ROI won’t be 
calculated and prepared in the hospital to identify the amount of benefits which comes from 
adoption of such technology. According to him when “there is no research there is no cost 
allocation for technology”. The interview revealed that the command should be come from top 
manager in order for IT department to start research about new technologies. 

• Environmental barriers 

Lack of government and vendor support is the environmental barriers in Namazi hospital. It has 
been identified that Namazi hospital is part of hospitals that should pay its revenue to Olom 
Pezeshki organization, therefore; they need government to help them with cost issue, as a result, 
the lack of governmental support delays the adoption. In addition to that, lack of vendor support 
is also crucial, because vendors usually don’t come to hospitals for advertising and awareness 



purposes. The other reason which is related to lack of vendor support is geographical situation of 
Shiraz from capital and distance issues. Most of the huge firms and vendors are located in capital 
and it is difficult for them to deliver appropriate service to hospitals. The other reason which 
plays a role in this barrier is small number of vendors who sell the product. Because this 
technology imported from outside in to country and no Iranian company produces such 
technology, therefore number of vendors which sells the product are very small. 

• Privacy ,ethical and security barriers 

None of the Privacy, ethical and security barriers specifically have been named by IT manager 
assistant of Namazi hospital. However; he mentioned that, if surveillance issue and monitoring 
cases changed the environment of hospital into hostile or uneasy environment it could be counted 
as barrier, but so far, the hospital managers didn’t consider this factor as barrier for adoption of 
RFID. Regarding the security barrier, they believe because of low percentage of security risks in 
hospitals, they (managers) don’t see it as barrier and they believe the information which is stored 
in the tags doesn’t have enough value for anyone to steal or sabotage it  

• Technological barriers 

First, wireless infrastructure and connectivity problem and second, lack of reliability of RFID 
captured data and system mistrust are the two barriers which has been identified by Mr.R. 
Wireless infrastructure in such a huge hospital as Namazi is the main barrier because of size of 
hospital and difficulty to cover all or main parts of hospital. Implementing more access point to 
cover dead zones, will add to the cost of whole system, because it requires more antenna to 
receive signal from tags. Lack of trust in system and to some extent unreliability of captured 
data, will make the interpretation of data difficult. Solving the issue of trust will lead to easier 
acceptance of system by managers and staff. 

• Organizational critical success factors 

Management support, identification of performance gap and process shortcoming with purpose 
of enhancing and supporting the work process, informing staff about the purpose of RFID 
adoption and starting small, were the critical success factors that have been identified by IT 
manager assistant. Management support is proved to be the critical success factor in adoption of 
technology in Namazi hospital. Mr.R added, there were previous cases which were abandoned 
due to management change or resignation of top manger. Unlike other respondents who were 
against informing the staff regarding capability of RFID system and the change that will be 
caused by adoption of such technology in hospital, Mr.R completely supports this action and 
believes, it will ease the resistance of staff, and staff awareness should be done in adoption 
process. Starting small is also critical because in huge hospitals with lots of dispersal buildings 
with separate managers, it is better to be adopted in single department, to be an example for 



system functionality or be a case study for other departments. Other factors are not as critical as 
these with regard to adoption of RFID. 

• Environmental critical success factors 

Governmental support is the critical success factor in RFID adoption from perspective of Mr.R. 
Because budget of public hospitals comes from government, and they are heavily rely on the 
government to invest in such areas (RFID adoption).According to him “Government has power 
to invest on project, suggest the technology, purpose the official and trusted vendors and publish 
a policy regarding usage of system”. The other factor is not as bold as governmental supports. 

• Privacy, ethical and security critical success factors 

The IT manager assistance of Namazi hospital was the only person to address publishing formal 
and informal policies regarding surveillance and privacy issues of RFID as critical for adoption. 
Existence of such policies in hospitals will make the staff feel much more comfortable and allow 
the staff to work without tension in hospital because they will be aware that, their data are safe 
and it will be protected. 

• Technological critical success factors 

Compatibility of RFID with exiting information system and usage of standard software, 
hardware and radio frequency during adoption phase, are the two most critical factors in 
technological dimension. Based on Mr.R’s comment, compatibility of RFID with exiting 
information system will lower the cost of RFID system because when RFID system is 
compatible with hospital information system; there is no need to change hospital’s information 
system. Using standard equipments and frequencies in a hospital will lower the chance of 
changing the equipment in the future and directly lower the additional cost. In addition to that, 
building the dream of unanimous healthcare will be much easier when the standards exited from 
the beginning. 

In addition to the barriers which was identified by Mr.R, political sanction also seems to be 
playing a major role as barrier of adoption. There are difficulties regarding buying equipment 
and accessories because of the sanctions which has been forced by U.S and other countries. 
Hospitals have to pay more and allocate extra budget to pay for differences between real price 
and the black market price.  
 
As an additional critical success factor, Mr.R mentioned, government and ministry of health 
should start awareness programs and establish policies and official documents for hospitals 
regarding new systems with capabilities of facilitating healthcare process, to boost up the 
awareness among the managers and staff. 

• Where in hospitals it would be more beneficial to use RFID? 



Based on Namazi’s executive decisions , RFID identification card for personnel is going to be 
used for multiple purpose such as  access control and identifying staff  who walk in to certain 
areas or obtaining lunch during working hours and security matters. They also plan to implement 
it in hospital warehouse for purpose of IT management and theft prevention in the next phase 
after evaluation of functionality of system. 

 

5.1.3 Case 3 :Kowsar Hospital 

Case3:Mr.G             Title: IT manager 

Kowsar hospital has been built in 1997 and has more than 300 equipped beds to serve patents. It 
is located in a more than 20.000 square meter which is divided in two sections of 6 and 9 stories 
building. Hospital is consist of emergency rooms, CCU, laboratory, Operation room, MRI,etc. 
The hospitals consist of 8 huge operation rooms, conference rooms, libraries, VIP rooms and 
many more. Almost every type of surgery and operation from any kind such as heart surgery to 
plastic surgery execute in Kowsar hospital which makes it one of wealthy and popular private 
hospitals in Shiraz. (Kowsar hospital website,2011) 
 
Mr.G is a head of IT department of Kowsar hospital. He is a knowledgeable person in 
information technology field and has total awareness about RFID functionality and capabilities. 
He pointed the capabilities of item management in hospitals warehouses and authentication and 
identification of RFID to trace the personnel and patients. According to him, they were planning 
to adopt this technology when it passes the management board decision very soon. So far; they 
are willing to use RFID in hospital warehouse for item management and theft prevention, 
however; he said, when it’s necessary they are going to apply it for other purposes. 

• Organizational barriers 

He described that, lack of job security in IRAN causes every person to do whatever he/she can  
to keep his/her job,  even for the cost of sabotaging the system. According to him “there are 
huge number of staff who don’t know how to work with computers, this lack of knowledge or fear 
of replacement may cause a personnel resistance in process of adoption”. In this hospital only 
resistance of personnel was mentioned as organizational barriers for RFID adoption. 

• Environmental barriers 

Just like previous cases, lack of vendor support was mentioned in the interview as one of barriers 
which has delayed the adoption process .Mr.G stated, he wasn’t aware of existence of such 
technology until he saw it during his trip in overseas. This   demonstrates that vendors in Iran 
don’t show effort for advertising in hospitals, and advertising information technologies are very 
weak in Iran. He was complaining that not even technological magazine have advertized for such 
a system. He stated that, the other barriers aren’t that important to affect the adoption process. 



• Privacy, ethical and security barriers 

None of privacy, ethical and security barriers seem barrier to management of IT department. 
First of all he was totally against the staff ‘s work intensification issues which may come up with 
the adoption of RFID and he believed that whoever work in hospitals should dedicated his/her 
time completely to the hospitals and perform his/her personal matters when  he/she is outside of 
hospital. Regarding security risk he also described that, it isn’t an important risk to hospital 
because. He mentioned based on risk management procedures, the threat availability is very low, 
if even existed as a result the risk doesn’t exist. 

• Technological barriers 

 Wireless infrastructure and connectivity problem is the barrier for Kowsar hospital. In addition 
to that, interference of RFID system with other devices is also identified as the barrier which 
delayed the implementation of RFID. Based on Mr.G’s comments, in the hospitals there are 
places which massicot walls were used for prevention of hazardous ray spread, that can prevent 
or weaken the RFID signal. Moreover; some devices such as strong pagers are existed in the 
hospitals that heavily interfere with RFID’s radio waves .It can be concluded that wireless 
infrastructure /connectivity problem and interference with other medical tools are the barriers in 
Kowsar hospital. 

• Organizational critical success factors 

Performing business and dataflow analysis for identification of bushiness, top manager support, 
identification of performance gap and process shortcoming to enhance the process and presence 
of champion, are the main critical success factors which can precede the RFID adoption. 
Performing business and dataflow analysis and identification of performance gap and process 
shortcoming, are the two primary factors that need to be performed as soon as possible. He 
believed that, support of top manager is crucial because he is the one that inject a project with 
money and human resources and without his support project will be unsuccessful. He also named 
presence of champion to lead the process of adoption as a critical success factor. 

• Environmental critical success factors 

“Vendor support is the most important environmental factor in this dimension”, said Mr.G. He 
stated that most of well known vendors are geographically located in capital and getting good 
support from them after the implementation is difficult due to their distance from Shiraz, 
therefore; existence of good local vendors  and providing quick support can be plus point for 
hospitals when considering adoption of  certain technologies .Support of government is also very 
determinate when it comes to adoption of  new technology, but according to the head of IT 
department ,so  far no helps that facilitate the adoption of technology comes from government. 



• Privacy, ethical and security critical success factors 

It is assume that Mr.G believed that existence of formal and informal policies can help and 
facilitate the process of adoption but with current conditions of hospitals in Iran, which no one 
cares about privacy or security policies it is very difficult. Existence of solid policy can decrease 
or prohibit resistance to the technology and solve various privacy issues. Overall speaking, these 
factors don’t seem to be as important as other factors in other dimensions (organizational, 
technological. and environmental). 

• Technological critical success factors 

Compatibility of RFID with current information system in hospitals is critical success factor 
from perspective of IT manger of Kowasr hospital. Based on his comment, existence of 
compatibility in hospitals systems (HIS etc.), can encourage the staff and increases their interest 
regarding adoption of new technology. The other critical success factor which has been 
mentioned is usage of standard hardware and software, because he believes that hospitals should 
consider future expansion and change their mind when considering adoption of new technology. 

According to  Mr.G ,existence of professional local vendor can ease the adoption of RFID for 
hospital ,because when hospitals know that vendors are nearby and any possible problem or flaw 
will be solved by them in short time they feel more secure to adopt  unknown technologies such 
as RFID  in healthcare environment. 

 

• Where in hospital it would be more beneficial to use RFID? 

Based on his perspective, item management and theft prevention in hospital warehouse is the 
promising area for Kowsar hospital. 

 

5.1.4 Case 4 :Chamran Hospital 

Case4: Mr.A             Title: IT manager 

Chamran hospital has been built in 1952 in a very good location in Shiraz. Chamran hospital is a 
modern hospital which also offers medical courses and training for medical students and doctors 
under supervision of Olom Pezeshki university organization. Recently numbers of various 
department and neurology, hearts and brains have been added to this hospital which enhances the 
quality of care and rank of hospital in province. Regarding the size of hospital it can be counted 
after Namazi hospital.(Chamran hospital website,2011) 



IT manager of hospital is responsible for managing the IT department and is the voice of hospital 
when dealing with vendors. In addition to that he is one of the decision makers during the 
adoption of new technologies in hospital, due to his knowledge about technological matters and 
atmosphere of Chamran hospital. 

Mr.A is the head of IT department of Chamran hospital. He has average knowledge about RFID 
system and the way that system works. His knowledge about RFID was limited to what he has 
heard in RFID seminars. Regarding usage of RFID in hospitals, he pointed authentication and 
identification of objects and human as RFID’s main job. From his point of view, RFID system 
should be used in the hospital for purpose of authentication and tracing of staff in order to 
monitor work process and identify bottleneck in hospital’s medical process. The other applicable 
area is in hospital’s warehouse for purpose of item management and automation of process, 
because at the moment documentation of items in big warehouses are very difficult and more 
importantly, it can ease the process of item management. 

• Organizational barriers 

Based on Mr.A’s point of view, cost of RFID system, lack of ROI calculation and resistance of 
staff are the major organizational barriers for adoption of system. According to him, staff don’t 
trust new technologies, because they believe they are going to be replaced by it. The other reason 
is mistrust of RFID system, because they assume they have to do single task 2 times, one time in 
a usual way and the other time with new technology, therefore; they see it as extra weight on 
their shoulders. According to him “cost of RFID system and absence of precise calculation of 
ROI are also an issue”. Based on his claim, manager of hospital always looking for precise 
calculation of ROI, before he decides that there is a need to adopt this technology or not. 
However; Mr.A didn’t mention why there isn’t such ROI calculation, and who is responsible for 
such an action. 

• Environmental barriers 

Regarding environmental barriers, head of IT department addressed lack of vendor support as 
barrier for adoption of RFID. He explained that, hospital authorities weren’t inform about 
existence and capability of RFID in healthcare because no vendor or selling firms come in to 
hospitals for presentation, advertising and not even  sending a brochure trough fax. Therefore 
awareness was not enough for decision makers to adopt the technology. According to Mr.A other 
barrier wasn’t the reason for not adoption of RFID so far. 

• Privacy, ethical and security barriers  

Head of IT department wasn’t completely aware of some phrases such as “work intensification” 
or didn’t know that when the staff were monitored, how will they react. He didn’t mention any of 
privacy ethical and security barriers as determinate barriers, however; he mentioned if the 



monitoring of staff will lead to uneasiness or causing extra mental stress on staff, the project 
maybe be postponed. Moreover; strangely he stated that, most of our patients and staff don’t 
know about word “Privacy” and their rights. According to him it isn’t necessary to inform them 
about such thing; however he stated that, hospitals are ethically responsible for protection of 
privacy right of personnel. He didn’t mention anything about security issues. 

• Technological barriers 

Head of IT department stated ,lack of  interoperability and  integration of RFID with other 
hospital’s IT system, and  lack of reliability of RFID’s captured data and trust issues as 
technological  barriers for adoption of RFID system in their hospitals. According to him “We 
want everything to be unanimous for better optimization therefore; one of the reasons which 
might affect the adoption or delay the project is lack of integration of system”. Mr.A noted that 
because there wasn’t any actual case study in Iranian hospitals which implanted that technology 
for medical process, there is lack of trust in reliability of captured data existed and we cannot 
take that risk. He doesn’t mention any other barrier in technological domain. 

• Organizational critical success factors 

Performing business and dataflow analysis, usage of reusable and cost effective tags, identifying 
performance gap and process shortcoming with purpose of enhancing and supporting the work 
process and, management support were the critical success factors for adoption of RFID system 
which has been identified by the head of IT department. To Mr.A all of these factors are 
important and existences of all of them are crucial for  hospital to adopt the system. However; 
regarding the factors of business and dataflow analysis and identifying performance gap and 
process shortcoming, IT departments are too busy with its daily routines jobs and doesn’t have 
time to do extra jobs and these tasks should be done and delegated to vendors as part of contract 
and support. 

 

• Environmental critical success factors 

Vendor support and governmental support were identified as environmental critical success 
factors by head of IT department. Vendor support is necessary to raise the awareness in the 
beginning phases to advance the project. Similar to vendor support, government support is also 
crucial because it can catalyze the process of adoption by providing budget to hospitals and 
advertising awareness, regarding how it can enhance medical process and publishing policies 
.Mr.A showed that, he is aware of the criticality of vendors help and governmental support when 
it comes to adoption of technologies. 

• Privacy, ethical and security critical success factors 



Unlike the majority of interviewees, head of IT department of Chamran hospital indicated design 
and implement formal and informal policies regarding surveillance of staff, and violation of 
policy, are very important. Due to fact that when such policies are created in a system, every 
person knows how much he/she should work to pass the baseline of hospital. Hospital 
administrator will know that he is the one that should be responsible for the protection of patients 
and personnel data. According to him when such policies were designed in hospitals everything 
has guideline and structure to follow, and there is no reason for excuses for anyone. 

• Technological critical success factors 

Integration and compatibility of system with current healthcare IT systems and customization of 
RFID system by vendors based on hospitals needs are the two critical success factors that have 
been identified by Mr.A. According to him, RFID system needs to be integrated with other 
hospital information system otherwise; it will increase the workload of staff and lower their 
performance. Some futures of RFID aren’t required in hospitals and there are some futures that 
need to be added to system, therefore; it is more acceptable for hospitals to have system which 
were designed for them to solve their problems. 

• Where in hospital it would be more beneficial to use RFID? 

Based on Chamran’s IT manager comments, they are willing to use RFID for the purpose of 
authentication and tracing of staff for work process evaluation. In addition to that, the other 
applicable areas are hospital’s warehouse for purpose of item management and automation of 
process to enhance the functionality or personnel and work process. 

 

5.2 Cross case analysis 

 

Cross analysis has been done on the basis of case analysis. The result will show the similarities 
and differences of these four cases and shows more general picture of hospitals’ conditions, 
barriers and critical success factors of RFID adoption and helps the author to understand which 
of these barriers are more common on hospitals and the same procedures are followed for 
identifying critical success factors. After that, these differences and similarities are shown in 
table forms to provide clearer picture. 
 
5.2.1 RQ1: How barriers to adoption of RFID in healthcare can be described in developing 
countries (Iran)? 

 
Barriers to adoption of RFID in healthcare (developing countries) 
 



Summary of Organizational barriers 

Variable Case1a Case1b Case2a Case2b Case 3 Case 4 Theory 
cost Cost is the 

barrier. 
Public 
hospitals 
are low in 
budget 
and it is 
difficult 
for them  
use their 
budget for 
such 
technolog
y instead 
of buying 
their 
primary 
required 
medical 
tools 

Cost of 
RFID 
system is 
always the 
problem in 
hospitals 
especially 
in public 
hospitals 

Cost is the 
barrier to 
adoption 

no no Cost of 
RFID 
system is 
the barrier 

Cost of 
RFID 
system is a 
major barrier 
to adoption 

ROI 
calculati
on 

Lack of 
ROI 
calculatio
n is the 
barrier 
because 
the 
calculatio
n of ROI 
is weak in 
hospitals 
,therefore 
coming in 
to 
conclusio
n is 
difficult 

absence of 
valid ROI 
calculation 
is a huge 
problem 
,because 
no one is 
revealing 
the real 
statistic to 
jeopardize 
his/her 
position in 
hospitals 

ROI does 
not 
existed 

Due to lack 
of 
knowledge 
and 
understandi
ng about 
this 
technology 
,the ROI 
won’t be 
calculated 
and 
prepared to 
identify 
RFID 
benefits 

no Absence 
of ROI 
calculatio
n is the 
barrier 

Absence of 
ROI and 
difficulty of 
calculation 
of 
improvemen
t of work 
process , 
influence the 
adoption 

RFID 
knowled
ge 

Lack of 
RFID 
knowledg
e of 
hospitals 
due to 
lack of 
investigati
on of IT 
departmen

Lack of 
RFID and 
technologi
cal 
knowledge 
of IT 
department 
staff in 
hospitals  
and  

Lack of 
RFID 
knowledg
e and lack 
of 
investigati
on and 
research 
of IT 
departmen

Lack of 
RFID and 
IT 
knowledge 
of hospitals 
and 
successful 
case study 
in IRAN is 
the 

no no Insufficient 
awareness of 
the potential 
benefits (Lee 
and 
shim.,2007)  
and lack of 
detailed 
published 



t about 
benefit 
and usage 
of RFID 
in 
hospitals 

unawarene
ss about 
new 
system 
which 
came in to 
markets  is 
an issue 
that causes 
the 
problem 
for 
adoption  

t which 
hasn’t 
suggest 
this 
technolog
y to the 
manageme
nt and 
delayed 
the 
process 

problem 
because of 
lack of 
interest of 
manageme
nt & board 
of 
manageme
nt in IT 

case studies 
on the 
implementat
ion of RFID 
can act as 
barrier to 
adoption 

Resistan
ce of 
staff 

Resistance 
of staff 
and 
change 
managem
ent issues 
are 
happening 
in Shiraz 
hospitals 
whenever 
new 
technolog
y comes 
in to 
action in 
hospitals 

lack of IT 
knowledge 
of staff is 
always 
lead to 
resistance  
therefore 
we always 
see 
resistance 
to the 
technology 

Resistance 
of staff 
and 
change 
manageme
nt issues 
is the 
barrier to 
adoption 

no lack of 
job 
security 
in IRAN 
,lack of 
knowledg
e or fear 
of 
replacem
ent may 
cause a 
personnel 
resistance 
in process 
of 
adoption 

staff don’t  
trust new 
technologi
es 
because 
they 
believe 
they are 
going to 
be 
replaced 
by it or 
doing 
extra 
work 
because 
of it 

Human being 
who use the 
technology 
are creatures 
of habit and 
any change to 
working 
practices will 
be confronted 
with their 
resistance 
,which might 
lead to 
prevention 
(Van 
Oranje.,2009) 
and 
inhabitation  
of adoption   

Table 4 

5.2.1.1 Description and comparison of organizational barriers 

 

Cost of RFID system is the barrier for 2 out 3 hospitals and Olom Pezeshki organization. The 
only hospital which counted out cost from the barrier list was Kowsar hospital, which is a private 
hospital. Unlike other public hospitals, Kowsar hospital doesn’t have to give what hospital earns 
to Olom Pezeshki for further assessment and doesn’t rely on government and Olom Pezeshki 
organization to get budget, however; the rest of public hospitals are dealing with budget issue to 
buy the equipments. 

Just similar to cost, absence of ROI calculation and difficulty of such a process was showed in 
most of Shiraz hospitals and indicated by 5 out 6 respondents, which shows the criticality and 
difficulty of ROI calculation when it comes to adopt  RFID in healthcare. Various reasons  play 



role in this process, for example Olom Pezeshi  supervisors  noted , one of the reasons is related 
to hiding real statistics which is needed for decision making and evaluating and enhancing 
medical process. The reason is, because the person in charge of providing such statistics believes 
that by showing the real statistics he/she will lose the job or will get fined if the result was 
unacceptable. The other reason is, because these processes are rarely conduced in hospitals. IT 
manager assistant of Namazi hospital also indicate, because of lack of knowledge about such 
technology in hospitals they don’t know about capability of this technology therefore; calculation 
of ROI for RFID become very difficult. 

Members of Olom Pezeshki as independent respondents who don’t relate to any hospitals , 
internal manager and IT manager assistant of Namazi hospitals describe lack of RFID and IT 
knowledge of hospitals as one of barriers to RFID adoption. However IT managers of Chamran 
and Kowsar hospitals don’t see lack of RFID knowledge as barrier, which I believe their answers 
were little affected by their positions, because otherwise their lack of knowledge on such 
technology will be revealed and they don’t want be counted responsible for that. Members of 
Olom Pezeshki and internal manager of Namazi identified IT department of hospitals as 
responsible department for not researching and investigating on existence and capabilities of 
such technology for healthcare. However IT manager assistant of Namazi hospital indicated that, 
lack of interest of management and board of hospital for adoption of IT technology and their 
hesitation for suggesting the technology to IT department as barrier to adoption of RFID. 

Resistance of staff and change management issues have been identified by all hospitals and 
Olom Pezeshki organization .The important reasons which have been addressed by respondents  
are, first, the lack of IT knowledge of staff (nurses, doctors, etc) and second, absence of job 
security in IRAN, which makes staff to resist and even sabotaging the system to keep their job or 
prevent possible replacement. The last reason is lack of trust on system because they believe 
RFID system might increase their workload instead of decreasing it. 

 

 

 Summary of Environmental barriers 

 

Variable Case1a Case
1b 

Case2a Case2b Case3 Case4 Theory 

Lack of 
vendor 
support 

Lack of 
vendors 
support 
could be 

the 
barrier, 
due to 

no Lack of 
vendors 
support 
is the 

barrier 
due to 
lack of 

Lack of 
vendor 

support is 
barrier, 
due to 

absence of 
advertising 

Lack of 
vendor 

support is 
barrier 
,due to 
lack of 

advertisem

Lack of 
vendor 

support is 
barrier, 

due to lack 
of 

advertisem

Lack of vendor 
support can cause 
system failure or 

even not 
adopting the 

system  in a  first 



limitation 
of 

professio
nal 

vendors 
in city 

advertisi
ng and 
absence 

of 
awarene

ss 

and 
awareness 
from them, 

distance 
from 

capital and 
limitation 

of 
profession
al vendors 

in city 

ent & 
absence of 
awareness 

from 
vendors 

ent & 
absence of 
awareness 

from 
vendors 

place (Li et 
al.,2010-a).due to 

lack expertise  
make the 

organizations 
dependent (Li et 

al.,2010-a) 

Lack of 
governme

ntal 
support 

no no no Lack of 
governme

ntal 
support 

delays the 
adoption 
process. 

Governme
nt can 

facilitate 
the 

process by 
investing 
on project 

no no Without 
governmental 

action, it would 
be very difficult 

to adopt new 
technologies and 
processes ( Lin 

and 
Ho,2009).govern
ment  support can 
consist of variety 
of issues such tax 
break, regulation 
etc which lack of 
will act as barrier 

Kovavisaruchl  
and 

Suntharasa,2007) 
Table 5 

 

5.2.1.2 Description and comparison of environmental barriers  

 

Lack of vendor support has been identified by all hospitals and 5 out 6 respondents. By 
comparing to the theory, it shows that hospitals in Shiraz  suffering more from absence of 
vendors advertisement and  lack of existence of professional  RFID vendors , than the support 
which comes from vendors after the implementation due to lack of IT expertise of  hospitals. 
Nearly all the respondents describe lack of knowledge about new IT technology and RFID 
unawareness as their main problem due to lack of vendor support and advertising .Based on 
respondents comments, vendors do not invest on advertisement in hospitals to sell their product, 
one of respondents indicated, Iranian hospitals don’t pay for technology consultation, therefore;  
their medical technology knowledge is weak. In addition to that, 2 of respondents addressed, 



distance of Shiraz from capital city, and lack of professional vendors to support the system in the 
city are the main reasons which hospitals are hesitating to adopt the RFID system. 

Comparing with theory, lack of government support can be consist of variety of issues such as 
tax breaking, regulation etc, which has identified by only one of the respondents (IT management 
assistant of Namazi hospital).According to him because public hospitals’ budget comes from 
government, they are highly rely on governmental support to adopt the technology specially 
about the cost issue. However; the rest of respondents totally count out government support 
because they believe it is not going to happen and government didn’t help them before regarding 
adoption of technology. 

 

Summary of Privacy, ethical and security barriers 

Variable Case1a Case1b Case2a Case2b Case3 Case4 theory 
Privacy 

and 
ethical 

no no no no no no RFID systems 
cause a major 

ethical concern 
regarding privacy 

violation because of 
its surveillance 
potential which 

might act as barrier 
to adoption of 

technology (Yao et 
al.,2010) 

Security no no no no no no Without 
governmental action, 

it would be very 
difficult to adopt new 

technologies and 
processes ( Lin and 

Ho,2009).government  
support can consist of 
variety of issues such 
tax break, regulation 
etc which lack of will 

act as barrier 
(Alamgir and 

Quaddus,2010) 
Table 5.3 

5.2.1.3 Description and comparison privacy, ethical and security barriers  

Strangely, none of respondents chose privacy, ethical and security barriers as barriers to RFID 
adoption. Mostly, their explanations show that, they aren’t aware of “work intensification” and 



privacy issues and they didn’t believe that such things even existed. One of the respondents said 
that the main purpose of RFID is to trace objects and humans, therefore; it can’t be a barrier, and 
staff need to dedicate their working hours to hospitals and not for personal matters. Such 
comments show that the subject of privacy and ethical matters are not completely define among 
personnel and decision makers of the Iranian hospitals, because all of them have foggy 
description of what is privacy, and how this privacy can be threaten by technology .Addressing 
this issue is a huge problem in the Iranian healthcare system and needs to be defined and 
addressed soon. 

Regarding security barriers, the reaction was same among respondents. They mentioned that if 
we wanted to use the RFID system for personnel tracing, authentication purpose or tagging 
patients, we are not going to fill the tags with important information. They didn’t believe 
someone is interested on capturing patients and personnel data which is in the tags. These 
comments show lack of knowledge of hospital authorities regarding what kind of information is 
valuable to others, that opens the discussion of data classification which is out of scope of this 
master thesis. The other reason which makes hospital authorities careless about security issues of 
RFID is, feeling of invisibility to hacking attempts and stealing by criminals. Because of novelty 
of usage of RFID for data gathering purpose in hospital not everyone knows about the system to 
hack, steal or do harm to the system. Moreover they believe such risk is very rare, therefore; they 
don’t consider security matters as barrier to adoption. 

 

Summary of Technological barriers 

Variable Case1a Case1b Case2a Case2b Case3 Case4 Theory 
Wireless 

infrastructure/con
nectivity issue 

wireless 
infrastru
cture or 
connecti

vity 
problem 
could be 

the 
technolo

gical 
barrier in 

Shiraz 
hospitals 

wireless 
infrastru

cture 
and 

connecti
vity 

problem 
delay the 
adoption 

wireless 
infrastru
cture and 
connecti

vity 
problem 
is their 
biggest 

technolo
gical 

barrier in 
hospital, 
due to 

width of 
hospital 

wireless 
infrastru
cture & 
connecti

vity 
Problem 
are the 
barrier 

because 
of size 

of 
hospital 

& 
getting 

appropri
ate cover 
increases 

cost 

wireless 
infrastruct

ure and 
connectivi

ty 
problem is 
the barrier 
because of 

special 
condition 
of some 

places like 
OR rooms 

in 
hospitals 

no wireless 
infrastruct

ure and 
connectivi
ty problem 

is the 
barrier 

,because 
of special 
condition 

of 
hospitals 
& dead 
zones 
(Van 

Oranje et 
al.,2009) 

Reliability of no no no unreliabi no Lack of Lack of 



captured data lity of 
captured 
data & 
Lack of 
trust in 
system 

will 
make the 
interpret
ation of 

data 
difficult 
and can 

be a 
barrier 

reliability 
of 

captured 
data is the 

barrier 
because 
there is 
lack of 
trust in 

reliability 
of 

captured 
data 

existed 
and we 
cannot 

take that 
risk 

reliability 
of RFID 
captured 
data can 

cause 
analysis 

and 
understan

ding of 
informatio
n difficult 
& create 
mistrust 
therefore 
count as 

barriers to 
adoption 

(Van 
Oranje et 
al.,2009) 

Radio frequency 
interference 

no no no no interferen
ce of 
RFID 

system 
with other 

devices 
such as 

pager, etc  
is the 

barrier 
and  

delayed 
the 

implement
ation of 
RFID 

no RF 
electroma

gnetic 
radiation 

may 
interfere 

with 
sensitive 
medical 

devices in 
healthcare 
& might 

cause 
danger to 

patient 
safety 
(Van 

Oranje et 
al,2009) 

Interoperability/in
tegration with 
other system 

no no no no no Lack of 
interopera
bility of 
RFID  

with other 
system is 

the 
barrier, 

Lack of 
interopera
bility and 

integration 
of RFID 
system 
with 



due to 
otherwise 

it will 
increase 

the 
workload 
and lower 

the 
performan

ce 

hospitals 
informatio
n system 
(Fisher 

and 
Monahan,

2008) 

High amount of 
data generation 

no no no no no no High 
amount of 

data 
generation 
and data 
cleansing 
of RFID 
system is 
a major 

barrier to 
adoption 
of system 
(Wang et 
al,2006) 

standards no no no no no no 
 
 
 
 
 
 

Lack of 
commonly 
accepted 
industrial 
standards 
prohibits 

RFID 
deployme
nt in large 

scale, 
including 
standards 
of RFID 

data 
structure, 

air-
interface, 
and local 
interface(

Yao et 
al,2010) 

Table 7 



5.2.1.4 Description and comparison technological barriers  

Wireless infrastructure of hospitals and connectivity problems are the barriers of 2 out 3 
hospitals and Olom Pezeshki organization. Because of special condition and infrastructure of 
hospitals, there is connectivity problem in certain areas such as operation rooms or MRI rooms, 
which can cause problem regarding getting signal from tags. Both members of Olom Pezeshki, 
consider this issue a problem based on their professional view and knowledge about Shiraz 
hospitals. Kowasr hospital’s IT management has also addressed this barrier as one of 
technological barriers in hospital. However in Namazi hospital due to size of hospital it is kind of 
difficult and expensive to cover most or even main part of hospital buildings. 

Reliability of captured data is the barriers of 2 out 3 hospitals and only 2 respondents have 
mentioned it as barrier. Comparing to theory, IT manager assistant of Namazi hospital and IT 
manager of Chamran hospital mentioned lack of reliability of data, can cause system mistrust 
among staff and make the interpretation of data difficult which is similar to the theory. Although 
reliability of captured data is very important in adoption process, only 2 respondents addressing 
this issue. 

Radio frequency interference with other medical equipment has been mentioned by IT manager 
of Kowsar hospital as barrier for adoption of this system. Comparing to theory, he mentioned, 
there are some equipments in Kowsar hospital which cause interference with RFID and vice 
versa, such as pager system which highly affect other foreign signals. However; this barrier is 
specific to some hospitals and not all of them, therefore; it is only identified by one respondent. 

Lack of interoperability and integration of RFID system with other hospital systems has been 
identified by one hospital as barrier to adoption of RFID system. Comparing  Chamran’s IT 
manager’s  comments with theory shows that lack of interoperability of RFID system with 
hospital IT system will increase the workload and bring down the performance of staff which is 
very close to theory. I believe pointing lack of Interoperability as barrier by only one respondent 
doesn’t mean that the others count this barrier out of technological barriers, but it means they 
consider other barriers more important as compare to lack of interoperability. 

High amount of data generation was not consider by any interviewee as barrier to RFID 
adoption, the reason could be, due to lack of implementation of RFID system  in any hospital, 
and lack of technical experience of respondents,  therefore; they didn’t focus on this aspect of 
technological barrier. 

Lack of common industrial standards is also not counted by any respondent as barrier to adoption 
of RFID. One reason could be because the hospitals are not similar to retailing stores which 
needed to trace their items when they come from their branches or other co-partners. Because of 
existence of such a chain among retailer, they are required to use similar standard for tracing 
purpose. Hospitals are independent from each other therefore; using different standards might 



not harm the adoption process. The other reason for their answers could be, because they believe 
that using non standards RF signal can still work in hospitals without affecting other devices.  

 

5.2.2 RQ2: How Critical Success Factors (CSFs) of RFID adoption can be described in 
developing countries (Iran)? 

Summary of Organizational critical success factors 

Variable Case1a Case1b Case2a Case2b Case3 Case4 Theory 
Business 

& 
dataflow 
analysis 

Performin
g 

business 
& 

dataflow 
analysis 
is critical 
success 
factor 

because 
document

ed 
evidence 

of 
performin

g these 
actions 

are 
required 
to get the 
support 

of 
hospital 

executive 
on RFID 
project 

Performin
g 

business 
& 

dataflow 
analysis 
is critical 
because 
every 

manager 
first 

consider 
how 

adopting 
a certain 

technolog
y going to 

be 
beneficial 

for the 
hospital 

no no performin
g business 
and data 

flow 
analysis 

for 
identificat

ion of  
bushiness 
is critical 

for 
business 

Performin
g business 
and data 

flow 
analysis is 

critical 
success 
factor 

Performing 
business & 
data flow 
analysis is 

critical 
success factor 

for RFID 
adoption 

process (Yue 
et al.,2008). 

Any 
implementatio
n effort should 
be driven by 

business 
values. Clear 

business 
rationale for 
deploying 

RFID 
technology is 

essential 
(Ngai et 
al.,2007) 

Cost 
effective 

& 
reusable 

tags 

Usage of 
cost 

effective 
or 

reusable 
tags are 
crucial 
due to 

they can 
lower the 

cost 

no no no no Using 
cost 

effective 
& 

reusable 
tags are 
helping 

the 
hospital 
to lower 
the cost 

usage of cost-
effectiveness 
and reusable 

tags are 
solution to 

issue of cost 
(Ngai et 
al.,2007) 

Managem
ent 

managem
ent 

support 
of top 

Managem
ent 

managem support of 
top 

Managem
ent 

Top 



support support is 
important 

for this 
process 
because 
he is the 
one with 

all the 
power 

and 
resource 

manager 
always 
the first 
critical 

factor of 
adoption, 
because 
he is the 
one with 
a money 

and 
power to 
start the 
project 

support is 
critical 
because 
all the 

procedure
s and 

medical 
methodol

ogy of 
hospitals 

are all 
based on 

manager’s 
view 

ent 
support is 
proved to 

be the 
critical 
success 
factor in 
adoption 

of 
technolog
y because 
previous 

cases 
were 

abandone
d due to 

managem
ent 

change or 
resignatio

n 

manager 
is crucial 
because 
he is the 
one that 
inject a 
project 
with 

money 
and 

human 
resources 

and 
without 

his 
support 
project 
will be 

unsuccess
ful 

support is 
always 

determina
nt factor 

for 
adoption 

management 
support is a 
essential for 
success of 

RFID project 
(Attaran, 
2007). 

Management’s 
commitments 

of time, 
personnel and 
resources are 
critical to any 

project’s 
success (Ngai 
et al., 2007). 

Presence 
of 

champion 

no no Existence 
of 

champion 
to design, 
plan and 
finally 

implemen
t the 

project on 
time is 
crucial. 

No Presence 
of 

champion 
is critical 
success 

factor for 
RFID 

adoption 

no Presence of 
champions is 
an essential 
element for 

organizations 
to adopt RFID 

(Lee and 
Shim,2007). 
Champion 

with power/ 
control/influen
ce to drive the 

RFID 
application in 
hospital. This 

factor is 
addressed in 

several 
hospital case 
studies (Van 
Oranje et al., 

2009). 
Identifyin

g 
performa
nce gap & 

process 

no Identifyin
g 

performa
nce gap 

and 

Identifyin
g 

performan
ce gap 

and 

Identifyin
g 

performan
ce gap 

and 

Identificat
ion of 

performan
ce gap and 

process 

Identifyin
g 

performa
nce gap & 

process 

Identification 
of business 
problem is a 
crucial point 



shortcomi
ng to 

support 
work 

process 

shortcomi
ng of 

process 
with 

purpose 
of 

enhancin
g & 

support 
of 

hospitals 
process is 

critical 
success 
factor 

because  
when it 

comes to 
decision 
making 
of top 

managem
ent and 
board of 
hospital 

look in to 
these 

document
s and 

process 

process 
shortcomi

ng  to 
support 

the work 
process is 
critical to 

RFID 
adoption 

process 
shortcomi

ng  to 
support 

the work 
process is 
critical to 

RFID 
adoption 

shortcomi
ng to 

enhance 
the 

process is 
very 

important 
for RFID 
adoption 

shortcomi
ng to 

support 
work 

process is 
crucial for 
adoption 

in RFID 
project 

application, 
and business 

units and 
process should 
be identified 

prior to 
integration to 

RFID 
implementatio
n (Ngai et al 

,2007). 
Supporting 

work process 
is major driver 
to use RFID in 

healthcare 
(van Oranje et 

al, 2009). 
Organizations 
have to think 
carefully how 
to change their 

business 
processes to 
gain more 
benefits of 

RFID (Wang 
et al,2006) 

Staff 
awareness 

no no no Staff 
awarenes

s will 
ease the 

resistance 
of 

personnel 
and 

should be 
done in 

adoption 
phase 

no no To ease the 
anxiety of 

hospital staff 
& labor 

concern it is 
critical to tell 

them the 
purpose of 
RFID data 
collection 

(Fisher 
&Monahan, 

2008) 
Starting 

small 
no Starting 

small is 
also 

important 

no Starting 
small is 
critical 

no no Starting small 
in project has 

been 



to see 
how the 
project 
goes on 
before 

spending 
unnecessa
ry budget 
to cover 

more 
areas 

because 
in huge 

hospitals 
with lots 

of 
dispersal 
buildings 

with 
separate 

managers 
it is better 

to be 
adopted 
in single 
area ,to 
be an 

example 
of system 
functional

ity for 
others 

identified in 
several case 
studies as 

critical 
success factor 

(Vanany & 
Shaharoun 
2008). It is 

important that 
the system be 

tested in 
condition 

which is the 
same as real 
operational 

environment 
(Ngai et al, 

2007) 

Increasin
g 

technical 
know-

how and 
training 

no no no no no no Training and 
increasing the 

technical 
know-how 

knowledge of 
staff is critical 
success  factor 

(Vanany & 
Shaharoun,20

08). 
Companies 

with 
knowledge 

about a 
technology, 

have the 
power  to 

better analyze 
the benefits, 

disadvantages, 
costs, and 

requirements 
(Schmitt and 
Michahelles,2

009) 
Table 8 



 

5.2.2.1 Description and comparison organizational critical success factors 

Performing business & dataflow analysis has been identified as critical success factors by 4 out 
of 6 and 2 out of 3 hospitals in addition to Olom Pezeshki organization, which shows that most 
of hospitals and managers agree with this critical success factor. Comparing with theory, two of 
respondents’ answers are very close to theory and the other two, just specified it as critical factor 
without mentioning the reasons. Theory indicates, any implementation effort which should be 
driven by business values and clear business rationale for deploying RFID technology, is 
essential (Ngai et al., 2007). Analyses of the efficiency of   processes, designing new processes, 
considering the complexity and analysis of the current data flow have to be done for propose of 
optimization.  

Using cost effective and reusable tags are determined by the head of IT department of Olom 
Pezeshki organization and IT manager of Chamran hospital as critical success factors for RFID 
adoption. Identifying this critical success factor by 2 out of 6 respondents  doesn’t mean that the 
others were against this critical success factor ,but they didn’t consider it as an important factor 
as compare to other respondents. Although in Ngai et al’s (2007) case study, it was identified as 
a very important factor. 

Interestingly, management support has been identified by all the respondents and all the hospitals 
in addition to Olom Pezeshki organization as critical success factor. Comparing with theory, it 
indicates that, management support is a critical success factor for RFID adoption, and 
management’s commitments of time, personnel and resources are critical to any project’s success 
(Ngai et al. ,2007), and all the respondents explain it well. This unanimous choice reveals that in 
all hospitals (Public and private), management support is crucial and adoption of technology is 
highly dependent on management support which is similar to other developed countries. 

One third of respondents addressed existence of champion as critical success factor for adoption 
of RFID in healthcare .Comparing theory with their comments shows that, meaning of champion 
form perspective of interviewees are more close to professional from vendors team to design and 
finish the project, however; in theory the person is someone among hospital staff or maybe even 
top manger to support and advance the project. Considering this factor, I believe maybe because 
the interviewees has chosen management support as critical success factor they didn’t mention 
existence of champion due to similarity with management support factor. 

Identifying performance gap and process shortcoming to support and enhance work process is 
critical success factor which has been identified by five out of six respondents and all hospitals 
including Olom Pezeshki organization. Comparing to theory, none of respondents describe or 
pointed the reasons behind their choice as critical success factor. 



Surprisingly, only IT manager assistant of Namazi hospital addressed staff awareness as critical 
success factor for RFID adoption. Comparing to theory, he explained himself regarding his 
choice by saying staff awareness will ease the resistance of personnel and should be addressed. 
The rest of interviewees don’t consider it as critical success factor, even some of them were 
against informing staff about capability of human monitoring and believe that only informing the 
staff about the capabilities, which benefit staff are enough , and no need to explain the restrictive 
part of RFID. 

Starting small has been identified by two out of six respondents as critical success factor for 
RFID adoption. Comparing with theory, respondents explained the benefits of starting small 
during RFID adoption and mentioned it can forecast the success or failure of project before 
spending unnecessary budget on project. In addition to that, for the hospitals with decentralize 
management or for the hospitals with separate “island like” departments it can be a perfect case 
study to evaluate the success of project and make an example out of it for other departments. 
This factor which has identified only by one member of Olom Pezeshki organization and only a 
hospital as critical success factor shows that the rest of hospitals don’t value this factor as 
important as the rest of critical success factors. 

Strangely, none of managers and IT managers of hospitals didn’t count training and increasing 
technical know-how of staff as critical success factor for RFID adoption. Based on theory, 
companies with knowledge about a technology, have the power  to better analyze and understand 
the benefits, disadvantages, costs, requirements (Schmitt and  Michahelles,2009), and describe 
this factor as  critical success factor (Vanany and Shaharoun,2008).This lack of interest of 
authorities in Shiraz hospitals shows that they are highly relying on vendors to keep up and 
maintain the project as part of support contract and they didn’t show that much of interest on 
staff training and increasing technical know-how in hospitals.  

 

Summary of Environmental critical success factors 

Variable Case1a Case1b Case2a Case2b Case3 Case4 Theory 
Vendor 
support 

Vendor 
support 

is 
importa
nt form 

the 
beginni
ng  of 

adoptio
n till the 
end of 

it. 
Because 

Vendor 
support  is 
the most 
important 
environme

ntal  
critical 
success 
factor, 

because 
they have 

responsibil
ity to 

Vendor 
support 
from the 

beginning 
of project 

is very 
crucial. 
Vendors 

can 
encourage 
the project 

by 
introducin

no Vendor 
support is 
the most 
important 
environme
ntal factor 

in this 
dimension. 
Existence 
of good 

local 
vendors, 

and 

support 
is 

necessar
y to 

boost up 
the 

awarenes
s in the 

beginnin
g phases 

to 
advance 

the 

Vendor 
support is an 

important 
factor to 

RFID 
adoption 
(Ngai et 
al,2007). 
Vendors 
should 

customize 
RFID 



it 
require 
providi
ng the 

equipm
ent 

,finishin
g the 

project, 
training 

the 
hospital 
personn
el and 

maintai
n the 

system 
afterwar

d 

increase 
technologi

cal 
awareness 
in hospital 

g the 
technology 
to hospital 

and 
facilitate 

the 
adoption 

by helping 
, 

maintainin
g and 

continually 
updating 

the system 

providing 
support 

can be plus 
point for 
hospitals 

when 
considerin
g adoption 
of  certain 
technologi

es 

project systems for 
hospital 

needs (Yao 
et al,2010) 
and loaning 

the 
equipment(
Ngai ,2007) 

Governme
ntal 

support 

no no Governme
ntal 

support is 
critical 
success 
factor 

Governme
ntal 

support is 
the critical 

success 
factor. 

Governme
nt has a 
power to 
invest on 
project , 

suggest the 
technology
, purpose 

the official 
and trusted 

vendors 
and 

publish a 
policy 

regarding 
usage of 
system 

no governm
ent 

support 
is also 
crucial 
because 
it can 

catalyze 
the 

process 
of 

adoption 
by 

providin
g budget 

to 
hospitals 

and 
advertisi

ng 
awarenes

s 
regardin
g how it 

can 
enhance 
medical 
process 

and 
publishin

g 
policies 

Governmenta
l support is 

critical 
success factor 
to adoption, 

due to 
government 
can provide 

financial 
incentives, 

pilot 
projects, and 
tax breaks to 

motivate 
technologica
l innovation 

for 
organization 

(Lin and 
Ho,2009) 



Table 9 

5.2.2.2 Description and comparison environmental critical success factors 

Vendor support has been identified by five out of six and all hospitals in addition to Olom 
Pezeshki organization as a critical success factor of RFID adoption. Theory counted vendor 
support as critical success factor (Ngai et al.,2007), and indicated that, vendors should customize 
RFID systems for hospital needs (Yao et al.,2010).Additionally loaning the equipment to 
advance the project is also can be helpful (Ngai et al.,2007).As compare to theory most of 
respondents pointed rising the awareness among hospital authorities and advertisement as first 
duty of vendors and some of them also mentioned maintaining the project and lending a support 
during whole process as duties of vendor in adoption process. Based on analysis, it shows that 
hospitals highly rely on vendors support specially the part which needed to raise awareness about 
technology and its benefit for medical processes. 

Governmental support has been identified by two hospitals and three respondents as critical 
success factor for RFID adoption. IT assistant manager of Namazi hospital and IT manager of 
Chamran hospital has perfectly explain how government can support the RFID adoption in 
hospitals by investing on project, suggesting the technology, purposing the official and trusted 
vendors and publishing a policy regarding usage of system. It shows that, most of respondents 
who didn’t see lack of government support as barrier in previous research question, believe that 
support of government can be critical success factor for RFID adoption and highly increase the 
rate of implementation of this technology in hospitals. 

 

Summary of Privacy,ethical and security critical success factors 

Variable Case1a Case1b Case2a Case2b Case3 Case4 Theory 
Formal and 

informal 
regulation 

by hospitals 

no no no Existence 
of such 

policies in 
hospitals 
will make 
the staff 

feel much 
more 

comfortable 
and allow 
the staff to 

work 
without 

tension in 
hospital 

Existence 
of formal 

and 
informal 
policies 
can help 

and 
facilitate 

the 
process of 
adoption. 
Policy can 
decrease 

or prohibit  
resistance 

to the 
technology 

no Taking benefits 
from policies to 
address privacy 

issues, are 
necessary in 

healthcare domain 
.Staff should be 
informed about 

when they will be 
monitored, who 
will have access 
to their data and 

how long the data 
will be kept 
before being 

terminated(Fisher  



and solve 
various 
privacy 
issues 

and 
Monahan,2008) 

Government 
standard 

and 
regulation 
for privacy 
and security 

issues 

no no no no no no The government 
needs to issue a 

number of 
policies to protect 
and promote the 

RFID application. 
Only in such an 
environment, 

firms can speed 
up the RFID 

application in the 
organizations(Yue 

et al,2008) 
Table 10 

5.2.2.3 Description and comparison privacy, ethical and security critical success 
factors 

Establishing formal and informal policies by hospitals have been mentioned by only two 
interviewees as critical success factor for RFID adoption. Comparing theory with respondents 
comments, revealed that respondents approximately have addressed what the theory has 
mentioned with less emphasis on privacy issues and more on better understanding the duties and 
responsibility of hospital staff and increasing their knowledge. It is assume that some of hospitals 
are consider existence of such formal and informal policy important for adoption, however; they 
are still not taking privacy and security issue as important as it should be in developed countries. 

Government standards and regulation for privacy and security issues have not been defined by 
any of respondents as critical success factor for RFID adoption. Based on theory, the government 
needs to issue a number of policies to protect and promote the RFID application so that, firms 
can speed up the RFID application in the organizations (Yue et al,2008).Iranian hospitals 
authorities’ response to this critical success factor, showed ,they don’t see existence of such 
policies as help or critical success factor to RFID adoption and based on their response regarding 
identifying privacy, ethical and security barriers in previous research question, they don’t see 
these factors as determinant factors that affect their decision making regarding adoption of RFID. 

 

 

Summary of Technological critical success factors 



Variable Case1a Case1b Case2a Case2b Case3 Case4 Theory 
Compatibil

ity of 
RFID 

system 

Compatibili
ty and 

integration 
of RFID 

system with 
current 

hospitals 
equipment 

& 
Interoperab
ility system 

is very 
critical for 
the process 
because it 
is directly 
related to 
cost and 

every factor 
that cause a 
extra cost 

for hospital 
will be a 
barrier 

no compatibi
lity of 

system is 
important 
, because 
otherwise 

it will 
increase 
the cost 

of 
hospital 
and as 
result 
might 

delay or 
halt the 
project 

compatibi
lity of 
RFID 
with 

exiting 
system 

will lower 
the cost 
of RFID 
system 
because 
when 
RFID 

system is 
compatibl

e with 
hospital 
current 
system 
there  is 
no need 

for 
change in 
hospital’s 
IT system 

existence 
of 

compatibi
lity in 

hospitals 
systems 

(HIS 
etc.)& 
RFID 

system  
can 

encourage 
the staff 

and 
increases 

their 
interest 

regarding 
adoption 
of new 

technolog
y 

RFID 
system 

needs to 
be 

integrate
d with 
other 

hospital 
IT 

system 
otherwise 

it will 
increase 

the 
workload 
of staff 

and 
lower 
their 

performa
nce 

Compatibilit
y of RFID 

with 
existing 
system 

highly affect 
the adoption 

of RFID 
(Schmitt and 
Michahelles 

,2009).   
Appropriate 
integration 
of RFID 
into an 

organization
’s existing 

IT 
architecture 

may 
increase 
ROI & 

communicat
ion 

(Attaran,200
7). 

Customiza
tion of 

RFID by 
vendors 

no no no no no The 
system 
gains 
more 

acceptanc
e when 

the 
system 
which 
were 

designed 
for them 
to solve 

their 
problems 

There is a 
need for 
system 

customizatio
n packages, 
(Fisher and 
Monahan,20
08). System 
need to be 
customized 
to answer 
hospital 

needs and 
be designed 

to be 
Interoperabl

e with 
existing 

HIS, 



because 
hospitals 
can be 

different 
based on 

their 
location, 

age, size and 
purpose of 
usage (Yao 
et al,2010 

Investigati
on 

technical 
deficiency 

no investigati
ng 

technical 
deficiency 
of RIFD 
system is 
crucial 
due to  
every  

technical 
aspects of 

system 
should be 
taken in 

to 
considerat
ion prior 

to 
adoption 
of system 
otherwise 

system 
maybe 

unaccepta
ble or 
remain 
unused 

no no no no performance 
in hospitals 
should be 
tested and 

investigated 
in order to 

rule out 
technologica

l 
deficiencies 

(Yao et 
al,2010) 
such as 

checking for 
connectivity 
or reliability 

of RFID 
data 

Usage of 
standard 

hardware, 
software 
and radio 
frequency 

no no no Using 
standard 

equipmen
ts and 

frequency  
in a 

hospital 
will lower 

the 
chance of 
changing 

the 

usage of 
standard 
hardware 

and 
software 
because , 
hospitals 
should 

consider 
future 

expansion 
and 

no Usage of 
standard 

hardware and 
software 

systems and 
standard 

radio 
frequency for 

RFID 
adoption is 
effective 
(Ngai et 



equipmen
t in the 

future and 
directly 

lower the 
additional 
cost in the 

future 

change 
when 

consideri
ng 

adoption 
of new 

technolog
y 

al,2007) . 
Using 

standard 
hardware and 
software can 
decrease the 
total cost of 

RFID system 
and warranty 

the future 
scalability 

and 
extensibility 

of RFID 
system 

Table 11 

5.2.2.4 Description and comparison technological critical success factors 

Compatibility and integration of RFID with existing system has been identified by five out six 
respondents and all hospitals including Olom Pezeshki organization as a critical success factor 
for RFID adoption in healthcare. Most of respondents believe compatibility of RFID with other 
hospital information system will lower the cost of adoption, which is one of the important issues 
when it comes to technology adoption. The other respondent indicates compatibility of RFID can 
encourage the hospital authorities and increases their interest regarding adoption of new 
technology and lower the amount of workload of staff and increase their performance. 

Customizations of RFID by vendors were determined by only one respondent as critical success 
factor for RFID adoption. By comparing answers of IT manger of Chamran hospital to theory, it 
raveled that Mr.A’s answers and explanations are very close to the theory, which shows that he is 
aware of importance of customizability of RFID with other IT systems of hospitals. However; 
the rest of respondents didn’t mention it as critical success factor, some of them mentioned it as 
secondary problems which can be solved after the implementation and not very determinant 
critical success factor. These answers showed that hospitals in Shiraz don’t count customization 
of RFID system by vendors as critical success factor for adoption of this technology. 

Surprisingly, investigation technical deficiency has been identified by only one respondent as 
critical success factor for RFID adoption. Based on theory, performance in hospitals should be 
tested and investigated in order to rule out technological deficiencies (Yao et al, 2010), such as 
checking for connectivity or reliability of RFID data, etc .Internal manager of Namazi hospital 
noted that, investigating technical deficiency of RIFD system is crucial because every technical 
aspects of system should be taken in to consideration prior to adoption of system otherwise; 
system may become unacceptable or remain unused. Although, Investigation of technical 
deficiency is one of critical success factors in developed countries and it is very important in 



adoption of RFID in Iranian hospitals, this factor didn’t count as important as it should be by 
Iranian authorities. 

Usage of standard hardware, software and radio frequency were picked by two out six 
respondents and two out three hospitals as critical success factor. Comparing with theory, 
respondents indicated that, choosing standard hardware, software and RF can help hospital for 
their future expansion and lower the cost of hospital in the future. Considering only two response 
from respondents it seems this critical success factor is also not important as the other ones when 
considering adoption of RFID. 

 

• Where in hospitals it would be more beneficial to use RFID? 

Based on current and future plan of hospitals authorities, it has been identified that three 
promising areas that RFID can be more beneficial in context of the Iranian hospital environment 
are; first, for the purpose of identification and authentication of staff, second, item management 
in hospital’s warehouses to facilitate the process and theft prevention and finally, to evaluate 
staff functionality and work process in hospitals. 

Theft, difficulty of managing gigantic warehouses and facilitating the process of item 
management were the reasons which have been identified by respondents for adoption of RFID 
in hospitals warehouses. Leaving post without informing supervisors, doing personal matters and 
enhancing physical security are the main reasons that hospital willing to use authentication and 
identifications of staff by RFJD usage. Finally, identifying bottleneck and crowded areas of 
hospitals and work process evaluation are the main reasons for evaluation of staff functionality. 

 

 

 

 

 

 

 

 

 



 
Chapter Six 
Conclusion 
 

In healthcare context, RFID technology has proven its efficiency because of the tremendous 
potential that it represents. RFID technology also got a great attention from academics and 
medical scientists because of its potential in diverse fields of use in healthcare such as item and 
patients tracking, workflow evaluation, sensing capabilities, alarming, automation of processes 
and telemedicine. The increase use of RFID has been pointed out by several western hospitals 
due to the advantages gained by its use. 
The author conducted a study on the Iranian hospitals to investigate and identify the barriers 
which prevent hospitals from adopting of RFID technology and identify the critical success 
factors of RFID adoption based of perspective of hospital managers and IT managers in 
developing countries. 
This study tries to explore the barriers and critical success factors of RFID adoption in 
developing countries’ hospitals which is quiet unexplored. In practice, the finding would be 
helpful for hospital decision makers, managers and those countries which are dealing with lack 
of interest or lack of knowledge of RFID adoption in healthcare such as Iran and other 
developing countries.  
 
This research has unique contributions for researchers and hospital decision makers in 
developing countries, to understand the common barriers behind hesitation of hospital in 
adopting RFID technology and understand which critical success factors seem more determinate 
and effective to facilitate the adoption process. In addition to that, this study investigates barriers 
and critical success factors of RFID adoption in four dimensions of technological, 
environmental, organizational and privacy, ethical and security, which are more comprehensive 
as compare to previous research on developing countries. 
 
7.1 RQ1: How barriers of RFID adoption in healthcare can be described in 
developing countries (Iran)? 

 
This study has identified the cost of RFID system as an issue for most of Iranian hospitals, the 
difficulty and lack of ROI calculation, the lack of RFID knowledge of hospitals, the resistance of 
staff, the lack of vendors support and the wireless infrastructure/connectivity problems, as being 
the most indicated barriers of RFID adoption. The result of this study shows alignment with a 
previous study of Vanany and Shaharoun (2008), in developing countries’ hospitals which 
defined cost and lack of RFID knowledge of hospitals as barriers for adoption. Hospitals, 
especially public hospitals are very dependent on the government regarding budget allocation for 
their equipments upgrade. They also need to pay their benefits to a governmental organization 



which is responsible for hospitals supervision, therefore; they have very limited power regarding 
budget allocation to adopt newer technology. However; the decision making power is still within 
the hospitals and the top manager is the one who makes the decisions. In developing countries 
such as Iran, because of absence of job security, staff try to keep their job at any cost, which 
include hiding the real statistics and reports which are needed for determining the efficiency or 
faulty medical processes. As a result, determining the ROI calculation becomes very difficult 
based on wrong statistics. In addition to that, because of documentation and calculation of most 
medical processes such as the amount of time which nurses spend with patients, patients’ visits, 
etc are all manual, therefore the calculation of ROI very will become difficult. 
 
The lack of hospitals’ RFID knowledge and their unawareness about this technology is the 
mother of all barriers in developing countries as; it has been identified in the case of Brown and 
Russel (2007), in South Africa and the Vanay and Shaharoun case (2008), in Malaysia and 
Indonesia. This study shows that nearly all the hospitals and supervising organizations are 
suffering from lack of RFID knowledge, which prevents them from considering the adoption of 
this technology in hospitals. According to Vanany and Shaharoun (2008,p6),” in the RFID 
initiation stages, the executives and managers shall make serious active or passive efforts to seek 
information solution that can be used to solve hospitals problem, increasing competitive 
advantage or realize hospitals strategy using RFID technology” and this only happens when the 
justification process of RFID investment will be performed with sufficient knowledge about 
technology and the managers have the comprehensive knowledge about capabilities and potential 
of RFID technology. This study shows that this lack of knowledge and awareness about RFID 
technology directly and indirectly affect the ROI calculation and staff resistance.  
 
The reason behind resistance of staff in Iran as one of developing countries are, lack of IT 
knowledge of staff (nurses, doctors, etc) which hinder the process of technology adoption, 
absence of job security which make personnel to resist and even sabotaging the system, and lack 
of trust on system because they believe RFID system might increase their workload instead of 
decreasing it. The support of vendors is the most important environmental barrier in Iranian 
hospitals. Almost all respondents believe that the lack of RFID knowledge and unawareness of 
hospitals are due to lack of vendor support especially in a beginning phase, and a lack of 
advertisement in hospitals. In addition to that, absence of professional vendors and being situated 
at a distance from the center of technology and the professional vendors in the capital are all 
related to lack of vendors support. Wireless infrastructure/connectivity issues are the 
technological barriers in Iranian hospitals. The signal is disappearing sometimes or even 
prevented to enter or exit in OR rooms or MRI room because of the structure of these types of 
rooms, prevent entering or exiting signals or rays from the room, and as a result it will lower the 
trust of personnel on the functionality of the system. In conclusion, in Iran as an example of one 
of developing countries, main issues are lack of RFID knowledge and information about this 
technology. These barriers which relate to lack of RFID knowledge can be overcome with 
enhancing the hospitals RFID knowledge and increase of their awareness regarding these issues.  
 
7.2 RQ2: How Critical Success Factors (CSFs) of RFID adoption can be described 
in developing countries (Iran)? 
 



This study has identified business and dataflow analysis, management support, identification of 
performance gap and process shortcoming for the purpose of enhancing and supporting the work 
process, vendor support, governmental support and compatibility with hospital existing system 
as six critical success factors which facilitate the adoption of RFID technology in the Iranian 
context. Business and dataflow analysis is necessary to determine the efficiency of process. 
Support of the top manager just like other previous studies in developed and developing 
countries are always critical for adoption of technology. In the Iranian context, due to 
significance size of some hospitals and independence of some departments and their managers, 
sometimes it is difficult to adopt the technologies such as RFID in all hospital sections. 
However; in hospitals under management of a single person it is critical to have the top 
management support because the successful adoption of RFID system is dependent on 
management’s commitments of time, personnel and resources. Performing the work process 
analysis to determine the flaw in process and addressing the flaws by integrating RFID system in 
to the hospitals system is also the process that can facilitate the adoption of RFID in healthcare 
and make the adoption process rational.  
 
Vendor and governmental support are the two environmental critical success factors which have 
been identified by Iranian hospitals. Governmental support is required for adoption of RFID 
technology in the Iranian context, because the hospitals specially the public ones, are highly 
relying on government support such as allocating budget ,recommending reliable and 
professional  vendors and designing a RFID policy. Usage of policy for hospitals are all part of 
government support which can facilitate the adoption. Vendor and governmental support are the 
critical success factors which are  in alignment with other previous research in developed and 
developing countries  (Vanany and Shaharoun,2008;Alamgir and Quaduss,2010;Lin and 
Ho,2009). Compatibility of RFID system with other hospitals information system is the only 
critical success factor which has been identified by Iranian hospitals in technological domain. 
Compatibility of RFID with other hospital information system will lower the cost of adoption, 
encourage the authorities, and increases their interest regarding adoption of new technology and 
lower the amount of workload of staff and increase their performance. In general, this study 
shows that in developing countries such as Iran, critical success factors are more focused on 
organizational dimensions and environmental dimensions than the other two dimensions. In Iran, 
hospitals believe that all the technological parts of adoption are vendor’s responsibility and have 
to be covered during their contracts, therefore; they didn’t count them as CSFs for adoption. 
 
7.3 Other finding 
 
In addition to the barriers which has been identified so far ,other barriers also mentioned in some 
of the cases , such as political sanction, difficulty of firing inadaptable personnel, over relying on 
vendors, lack of consultation of IT department with top manager and hiding the true result of  
efficiency of  medical process statistics. Political sanctions cause difficulty and problem 
regarding buying equipments and accessories, because these equipments needs to be provided 
from black market instead of legitimate vendors therefore it will increase the cost and 
accessibility of technology. Difficulty in firing of  personnel ,who are sabotaging and showing 
resistance to implementation of RFID system ,due to  restrict governmental policy and insurance 
companies, cause a problem for  hospitals during an adoption phase and delay the medical 
processes. Over relying on vendors to maintain and run the technologies is also problematic. 



Lack of co-operation and consultation between IT department and management is the reason that 
top manager is not aware of such technologies. Covering and hiding valid statistics by some 
personnel for the purpose of saving themselves from possible punishment, causes 
misunderstanding regarding efficiency of medical process and as result leads to hesitation on 
performing change and adopting  a new technology. 
 
Critical success factors which are also discovered in this research includes, starting awareness 
programs and choice of local vendors among other vendors for adoption of RFID.  Starting 
awareness programs and establishing policies by ministry of health and other governmental 
agencies regarding new systems and the systems with capability of facilitating healthcare process 
can boost the awareness of hospitals about RFID and similar technologies. Moreover existence 
of professional local vendors can ease the adoption of RFID for hospital, because when hospitals 
know that vendors are nearby and any possible problem or flaw will be solved by them in short 
time they feel more secure to adopt an unknown technology like RFID in healthcare 
environment. 
 
Beside identification of barriers and critical success factors in Iranian hospitals, one of the 
significance discoveries regarding RFID adoption is a lack of interest and unawareness of Iranian 
hospitals authorities on privacy, ethical and security issues. During the investigation, some 
issues came up in consideration in some questions regarding the importance of privacy and 
security of medical data among healthcare organizations and how they are willing to protect the 
data during movement. None of the hospitals pointed out privacy or security matters as barriers 
or considered their protection as critical success factors. This study shows that their basic 
knowledge regarding the importance of this issue is very weak and some of them don’t believe in 
the word “Privacy” regarding staff and patients. From their perspective the data that is going to 
be integrated into tags are not important information which can harm or violate the privacy of 
anyone including patients or staff. In addition to that from hospital authorities’ view, the security 
risk of compromising the information inside tags is very scarce. The result shows that the 
perspective of the Iranian authorities, as example of developing countries, regarding barriers and 
critical success factors are different as compare to developed countries such as USA , where 
executing and following the HIPAA rules are crucial  to protect the privacy and security of 
patients and staff data.   
 
The results also show three promising areas that RFID can be more beneficial in context of 
Iranian hospital environment. These areas are, for of identification and authentication of staff, 
item management in hospital’s warehouses to facilitate the process and theft prevention and 
finally, evaluation of staff functionality and work process in hospitals. 
 
 
7.4 Suggestions 
 
Some suggestions have been proposed to solve the barriers of RFID adoption of developing 
countries based on findings of this study. 
 

• In developing countries such as Iran where the budget comes from government and most 
of the hospitals are public hospitals, government and ministry of health should take steps 



and play a more active role regarding identifying hospital needs, and discovering new 
technologies such as RFID which could enhance the medical process and increase 
efficiency of hospitals. The other option could be speeding up the process of privatization 
of hospitals by the government, which has already started to increase the competiveness 
of rival hospitals to attract more patients. In general, government support can solve the 
cost issue of hospitals by lowering the tax of imported technologies and paying attention 
to enhancing medical process quality.  

• Documentation of the medical process and improvement of the reliability of medical 
process statistics under restrict supervision during data collection, can improve reliability 
of medical statistics. The result can facilitate the ROI analysis of RFID system for 
adoption and decision making. In addition to that, the person or groups which are 
responsible for calculation of ROI of RFID adoption should have a complete knowledge 
about RFID system and its capabilities in healthcare environment in order to better 
evaluate the cost beneficial analysis (CBA) of system adoption. 

• In developing countries such as Iran, that hospitals are suffering from lack of IT 
expertise, therefore investing and equipping IT department of hospital, recruiting staff 
with higher technological background, and increasing  the knowledge of IT department, 
can boost the adoption of RFID. Such activities will increase the functionality of 
department to search for newer technologies in developing countries’ healthcare. In 
addition to that the chances that a top management will propose and initiate the RFID 
technology will increase with a more active IT staff. Moreover; advertisement of vendors 
through various media such as visiting the hospitals, magazines, newspapers and TV, can 
increase the knowledge of hospitals about RFID technology. 

• Awareness of staff with aim of easing their mind regarding their job security and 
potentiality of RFID technology  in healthcare ,in addition to training the ones with lower 
technical skills and knowledge, could decrease future resistance to technology. In another 
words, human psychology of people’s resistance to change must be addressed before 
RFID can be integrated in healthcare, where work practices can be especially implanted 
in the subconscious of staff as a matter of medical training before adoption of RFID 
technology. In addition to that ,precise analysis and forecast of  business and the medical 
processes of hospitals should be performed before and after the adoption of RFID, to 
make sure that staff don’t have to do their duties twice or more, due to lack of trust on the 
reliability of medical work process. 

• Increasing the competiveness among vendors to get the job in hospitals and increasing 
the hospital managers’ awareness to the newer technologies can extremely change these 
delay policies which hospitals are considering when it comes to adopting a new 
technology such an RFID. As it has been addressed in previous studies, vendors, 
especially in developing countries, where hospitals are suffering from lack of budget as 
compared to wealthy developed countries, need to support and facilitate the process of 
adoption by loaning the equipment to hospitals with a possibility for the hospital to buy 
the equipment later on. Moreover; vendors need to facilitate the adoption process by 
customizing the RFID system especially for hospitals and make them compatible with 
current healthcare IT systems to increase the functionality of technology in view of 
healthcare decision makers and staff. In developing countries, not all the cities have 
access to professional and competent vendors to support them during the process of 
adoption ,therefore; vendors still need to look upon  these cities as great potential 



customers for their products and enhance their capabilities regarding reasonable primary 
advertisement  and giving them the appropriate support.  

 
7.5 Critics 
 
There are several different ways to approach a scientific problem. The qualitative approach in 
this thesis has proven to be quite comfortable to work with. However there are some issues worth 
mentioning here that are not fully satisfying. 
 

• Some of the barriers and critical success factors which were used in literature review and 
for the  development of the  frame of reference  were from other sectors such as retailing 
and aviation industries etc because the published case studies on adoption of RFID in 
healthcare and specially developing countries are very few. The result would be more 
realistic and credible if all the barriers and critical success factors had come from 
healthcare sector, especially from developing countries to increase the 
comprehensiveness of framework.  

 
• For the purpose of identification of barriers and critical success factors I used a 

qualitative methodology and case study of some the Iranian hospitals, however using this 
approach  makes it very difficult to generalize the result of study ,although  the purpose 
of this study was not to generalize the barriers and critical success factors. I believe the 
Result of the study would have become more general if the study was conducted in a 
quantitative way and with higher numbers of hospitals with similar barriers and critical 
success factors. 

 
• One of the flaws which might influence the result of this study is a lack of an existing 

actual implementation of RFID in hospitals. None of the managers have implemented 
RFID system in their hospitals, therefore mostly their answers regarding critical success 
factors are based on their previous experience from other technology adoption and not 
from the RFID system. To come up with more solid results, I believe it had been better if 
I have had the opportunity to interview respondents from the hospitals which actually 
implanted RFID systems. It is worth to state that so far none of the hospitals in IRAN 
adopted this technology based on my information. 

 
 
7.6 Future research 
 
This study opens up several avenues for further research. One interesting aspect could be 
conducting a similar  study in another developing country with different research methodologies 
such as; survey with higher samples to get more confirmation regarding results  of the study. 
Another promising area for future research could be an investigation of methods of protection of 
privacy and security of RFID data in hospitals by hospital authorities and their views regarding 
these issues and comparing it between developed and developing countries. 
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Appendix 1 
 
 

Interview guide and questions  to Barriers 
and critical success factors in adoption of 
RFID in healthcare sector (case studies of 

Iranian hospitals) 
 

 

 

 

 

 

 

 

 

 



 

 

 

What is RFID? 
 

RFID is a contactless technology which benefit from radio frequency signals in order to send and 
receive data wirelessly, from a distance, from RFID tags or transponders to RFID readers 
(Cavoukian, 2008).Purpose of RFID technology is to automation of identification and to trigger 
processes which leads to data collection or automation of manual processes. 

An RFID system is generally composed of three parts. RFID tags, which can be Passive, and 
Active which is typically carrying a unique identifying data string and probably payload of data. 
RFID readers and writers, which come in different size and shapes, can be wireless removable or 
fixed reader/antenna devices. An infrastructure, that consist of middleware is in charge of data 
processing 

RFID Tags: RFID tags are the chips which are integrated in the products, cards or cases which 
send, receive or cache information of the specific entity. The material which has been used in 
tags are hard copper coil comprise of an integrated circuit (IC) connected to an antenna, then 
packaged into a device. RFID tags are very rugged and design in variety of shapes and sizes, as 
an example the size of tag can be as small as a grain of rice or one-third of a millimeter. Data is 
cached in the IC and send by its antenna to a reader. RFID tags can be “passive” (without a 
battery) or “active” (with a battery 

RFID Reader: RFID readers are radio frequency sender and receivers which controlled by a 
microprocessor or digital signal processor that communicates with the tags (Attaran, 2007). 
Readers using its antenna to receive data from tags then pass the data to a computer for more 
processing. In passive systems, readers send an energy signal to trigger the tag and provides the 
power source for the tag to function, however in active systems, a battery within the tag is used 
to provide a power for the effective operating range of the tag 

Infrastructure :An infrastructure, which composed of  middleware, that allow RFID readers and 
writers to process data between system and  RFID tags, manage communications, access control 
and security, provide a link to back-office applications, and execute actions on the basis of that 
data 

Sample of RFID Tags 



 

Figure 5  Sample of RFID tags (Google image) 

Sample of RFID READERs 

 

Figure 5  Sample of RFID Readers (Google image)

 

Figure 7 Demonstration of reading and writing from and into RFID TAGS (Google Image) 



RFID application in healthcare 
 

• Tracking 

RFID technologies can be great supporting tool for tracing the movement of either individuals or 
objects, or both. RFID-enabled tracking can demonstrate an individual’s location in real-time or 
their movement through critical choke points such as entry and exit points of nominated areas. 
This feature is very helpful in cases of patients with dementia. In addition to that, RFID can be 
used to accurately identify the location of patients and staff at the emergency site. In addition to 
above application of RFID regarding tracking of individuals or supply chain ,RFID technologies 
also offer great assistance in tracking medical equipment and instruments such as, surgery tools 
or wheelchairs, blood bags,etc. 

 
• Identification and Verification  

 
Identification and authentication of patients are promising areas for use of RFID. The reason 
why patient identification can be a problem in healthcare settings is because of the primary 
method of patient identification in many hospitals depends on hand-written wristbands ,which 
can cause a illegible or be prone to spelling errors, or both. smart patient wristband that corporate 
with RFID tags can help hospital staff regarding patient identifications during RFID scanning by 
revealing patient information such as name, date of birth, admitting orders, insurance data, and 
the surgical site. Improving authentication and matching among patients, for example between 
mother and new born babies to prevent potential cases of mismatching are another improvement 
in the field of identification. 
 

• Sensing  
 
Sensing capability of RFID has a encouraging functionality in diagnosing patient conditions due 
to RFID data collection future that can offer real-time information on individual health condition. 
compliance monitoring, for example it can be used on personnel identity cards to confirm 
personnel compliance with basic hygiene rules process such as washing hands .Another 
functionality of RFID sensing is for the system access security purpose, for entering and exiting 
of staff based on their security level in the institution 
 

• Automatic data collection & transfer  
 
Automation is an important capability of RFID system which can decrease time processing and 
related human errors, for example, there is potential to order a specific drugs and medical tools 
automatically from market when they become low in the store. With this system in place, 
healthcare personnel don’t need to spend time on paperwork, filling and processing forms if all 
these work is done through automation system. RFID’s automatic data collection and transfer 



can help finding a solution for waste management problem by providing proof-of-delivery and 
receipt in addition to location tracking and logging of data in order to guaranty that all process of 
hazardous waste dumping and removal have been done correctly. 
 
 

• Alerts and triggers  
 
Applications involving alerts and triggers are deployed to keep patients safe from hazardous 
incidents or emergencies during the surgery, blood transfusion, drug administration, hand 
hygiene monitoring, etc. This capability can be used to monitor hand washing compliance of 
personnel during their daily work in healthcare for reduction of spread of infection. The buzzer 
will be triggered and the data will be send in to the system when a staff incorrectly put their 
hands in to machine or doing the process not in an appropriate order 
 

Barriers 
Organizational barriers 

 
• Difficulty and lack of ROI calculation 
• Cost of RFID system is a major barrier to adoption 
• Lack of IT knowledge and successful case studies 
• Resistance of staff and change management issues 

 
Environmental barriers 
 

 
• Lack of governmental support for adoption 
• Lack of vendor support 

 
Privacy, security and ethical barriers 
 

• Privacy ,ethical issues which is threaten employees and patients 
• Security attacks like stealing, skimiing etc on RFID system 

 
Technical Barriers 
 

• Lack of reliability of RFID captured data can cause analysis and understanding difficult 
and as result create mistrust in the system  

• wireless infrastructure and connectivity problem  
• Radio frequency Interference with other medical devices 
• Lack of interoperability and integration with other healthcare systems and application 
• High amount of data generation and data cleansing 



• Lack of commonly accepted standard 
 
 

Critical success factors 
 
Organizational critical success factors 
 

• Performing business and data flow analysis to identify  business needs 
• Using cost effective and reusable RFID tags 
• Management support 
• Presence of champion to lead the RFID adoption 
• Identifying performance gap and process shortcoming which enhance and support the 

work process  
• Staff awareness 
• Starting small when considering adoption of RFID 
• Training and increasing the technical know-how knowledge of staff 

 
Environmental critical success factors 
 

• Vendors support 
• Government support 

 
Privacy, Ethical and security critical success factors 
 

• Formal and informal policies regarding surveillance of staff and violation of privacy 
should be established  

• Government standard and regulation for privacy and security issues 
 
Technical critical success factors 
 

• Compatibility of RFID system with existing technology 
• Customization of RFID system by vendors for hospital usage 
• Investigating technical deficiency  
• Usage of standard hardware and software systems and standard radio frequency for RFID 

adoption  
 
 
 

 

 



Questions 
 

Healthcare professionals back ground knowledge of RFID 

• Do you know what is RFID and how you informed about it? 
• Are you aware of capability of RFID for healthcare and how it is going to enhance the 

quality of healthcare process? what capabilities of RFID do you think more suitable  for 
healthcare practices? 

• Do u believe adopting of RFID for your hospitals going to be beneficial? 

Defining Barriers  

• How do you define the organizational barriers to adopting of RFID in healthcare? And 
why do you consider them as barriers in such context 

• How do you define the environmental barriers to adopting of RFID in healthcare? And 
why do you consider them as barriers in such context? 

• How do you define the technological barriers to adopting of RFID in healthcare? And 
why do you consider them as barriers in such context? 

• How do you define the privacy, ethical, security barriers to adopting of RFID in 
healthcare? And why do you consider them as barriers in such context? 

• What other barriers do you believe can prevent the adoption of RFID in healthcare? 

Defining Critical success factors 

• How do you define the organizational critical success factors of RFID adoption in 
healthcare? 

• How do you define environmental critical success factors of RFID adoption in 
healthcare? 

• How do you define the technological critical success factorss of RFID adoption in 
healthcare? 

• How do you define the Privacy, ethical, security critical success factor of RFID adoption 
in healthcare? 

• What other critical success factors do you believe can facilitate the adoption of RFID in 
healthcare, based on your experience? Why? 

 

 
 
 



 
 
 
 
 
 

Appendix 2 
 
Answers of respondents 
 
DR F     Title: IT manager of Olom Pezeshki Organization 

 

1) RFID Is technology with capability of reading and writing from tag and sending the data 
to central computers for analysis. I have known RFID from article and journals and saw it 
in other firms and retailing. 

2) Yes I know about the capability of RFID in healthcare domain, although I haven’t seen it 
in any healthcare in IRAN. Regarding its capability, I believe it can be used as 
authentication factor and as security tool to authenticate personnel during entry and exit 
gates. Authentication of healthcare staff between Shiraz or even Iran hospitals when for 
example a person enter in to another hospital , all of his/her information can be validated 
by host hospital. RFID can be used in warehouses to collect information from hospitals 
current goods and tools and prevention of item lost. Usage in hospitals pharmacy for 
identification of drug expiry date and automation of healthcare process by providing each 
patient with RFID bracelet with capability of storing patient primary information. 

3)  For the moment since it is new to the Iranian hospital’s culture and environment it can be 
used to identify personnel presence in hospital and check if they are in their posts or not. 
In addition to that another promising and helpful place to use this technology is in the 
hospitals warehouses for checking the availability of item and theft prevention due 
growth of medical equipment theft. It is too early to apply and think about implementing 
RFID in other areas. 

4) Cost  and lack of identifying ROI is the main issue in all shiraz or even Iran hospitals. 
Cost is always the problem , due to lack of any example of already working RFID system 
in hospitals , administrators are hesitating to build a first stone of the process. Lack of 
Internal support is not an issues for the moment since Hospital top manager and his 
consultant are the main part in this process  and if they decide it is beneficial for the 
hospital , they will implement in whatever cause. Lack Of IT knowledge  and case studies 
may cause problem for the adoption  of RFID but not at the moment since nearly all 
hospitals  are challenging the budget issue  and prefer to spend their cash in more realistic 
way such as expanding on their operational and patient rooms and buy more modern 



medical tools. Regarding the resistance of personnel, only the ones who fear that their 
playfulness during working hours may reveal will resist to the adoption and 
implementation of the system but the rest of hospital staff will follow the orders just like 
previous technologies. Lack of knowledge and awareness of hospitals and managers 
about RFID system could be one of major reasons that prevent adoption of such system 
in IRAN so far. Lack of investigation of IT department about benefit and usage of RFID 
in hospitals and hesitation of RFID seller and vendors to advertise for this system is 
another reason why the knowledge of RFID in Shiraz hospitals are lacking and poor. 

5) Lack of government support is not an issue because hospitals always looking for their 
own interest and not influence by government, specially the private ones. Even if the 
government pushes them to do adopt a technology or change the procedures   , they 
always follow what best suite them, for example there are some policies that made by 
government to follow but still hospitals hesitating to accept it. Lack of common standard 
is also not act as barrier for the adoption because first managers have to feel the need for 
the change in process to adopt it therefore considering the common standard is not the 
barrier. Lack of vendor support could be the barrier because there are not much of firms 
and organization to have or implement such systems as RFID and they are not investing 
in advertising their product for hospitals, as result hospitals authorities won’t be aware of 
existence of such systems. 

6) None of Privacy, security and ethical factors in this domain act as barrier to adoption of 
RFID in hospitals. First of all the information which is existed in the RFID tags doesn’t 
value for outsider to steal it and second ,hospitals do not place important information in 
to tags. Hospitals don’t require information which may be critical for person such as 
credit card number etc; therefore no one is after such basic information in Iran. Regarding 
the security matters, it is also not count as barrier in here because of lack of value of 
patient or personnel’s information for the hacker and it is not common to perform such 
actions in this country as far as I aware. Privacy matters and work intensification are also 
not a barrier in shiraz hospitals, because hospitals personnel accepted to follow the 
hospitals rules and what best for the hospitals and patients therefore complaining about 
privacy violation and such matters will not be accepted for the favor of higher goals 
which is hospital’s goal. 

7) Wireless infrastructure and connectivity problem is much bolder as compare to other 
barriers although, hospitals decision makers haven’t think of those barriers so far .None 
of technological barriers is the problem of not considering RFID adoption in healthcare 
domain. Although all of these barriers might be the case in western countries but when 
they (hospital executives) believe implementation of RFID might help them enhance their 
medical process or increase their benefit in any way they will consider it with all these 
barriers. 

8) Regarding the barriers it should be mentioned that in Iranian hospitals it is very hard to 
fire a personnel, because of strong government support and insurance companies, 



therefore in that case when it comes to resistance of personnel , they  even may sabotage 
the system to delay the medical process and the other barriers is lack of professional  IT 
personnel in hospitals to manage the technical part and maintaining the system. 

9) Perfuming business and data flow analysis business needs are important issue to solve 
this gap in Iranian hospitals. This is critical because when such process is preformed , it 
will aware the executive  and make them aware that for example there is need in for 
example operation room to have such system to detect surgery tools in patient body and 
etc. Cost  is always an issue and is the first thing that comes to mind of executives 
therefore lowering the cost  will increase the applicability of system .Using of reusable 
tags and less expensive tags will also increase the percentage of adoption of RFID since it 
directly related to cost of system. Without management support nothing happens in 
hospitals since all the power and budget are in his/her hands. If He/she come in to 
decision that RFID is beneficial for the hospital ,increase the profit , patient satisfaction 
or make the process easier for personnel , he/she use all his/her power to make it happen. 
Therefore business and data flow analysis should come first in this process. Other factors 
such as presence of champion, identification of performance gap and shortcoming of 
hospitals are important but not critical that can alter the decisions of management board. 

10) Vendor support is important form the beginning of adoption till the end of it, because it 
requires providing the equipment, finishing the project, training the hospital personnel 
and maintains the system afterward. Unfortunately finding vendors that can provide all 
these actions are difficult. Other critical success factor is not important in Iranians 
hospitals. Privacy issues and government support are not the case. As I have mentioned, 
even the budget comes from the government are dedicated to adoption of RFID system, 
the system will not be adopted unless top management wants it. 

11) For the moment and because the reasons which I have mentioned in previous questions 
privacy, security and ethical issues are not important for this process. Maybe in  future 
they will become important but not at the moment 

12) The only factor that might come in to place is compatibility and integration of RFID 
system with current hospitals equipments and information system because it is directly 
related to cost of system. Since every factor that cause an extra cost for hospital may act 
as barriers to adoption. As result it is critical for management to know that the system 
might not cause them more trouble and cost. Other factors which have been mentioned in 
the guideline such as customization of system by vendors for the hospitals, performing a 
pilot test of system before wide adoption and using of standard hardware and don’t play 
important role in adoption process. Because in Iran hospitals goes for the lower prices 
and providing an standard software and hardware is not an issue to concern. 

13) In addition to other critical success factors, hospitals competiveness is the factor that may 
encourage a hospital to adopt the system, because they look for the other hospitals and 
they don’t want to be behind them. 

 



 

Mr.K     Title: IT Professional of Olom Pezeshki Organization  

1. RFID is a system with capability of tracing things and human. RFID consist of tags , 
reader and processing consol to analysis the data. RFID can use for security purposes 
such as authentication and identification. In addition to that for automation of manual 
procedures and logging could also be beneficial. I saw the RFID system through  
seminars  and I saw the usage of it in shopping malls and retailing stores and university  
library 

2. Yes, I am aware that it could be used as bracelet or ID card for patient for the purpose of 
identification and automation of visiting in choke point and reception areas. Hospitals 
warehouses are targets of theft for so long and with RFID system we can lower this 
amount of theft and have precise monitoring on functionality of warehouse personnel 
during night shifts. Tagging medical equipments sometimes very critical because size is 
too small and the price is very high, therefore tagging them is necessary to know the 
amount and location of certain products. Tracing of personnel is also important since with 
this capability RFID can act as pager and can inform the person that he/she is needed, 
instead of calling or paging him/her through speakers in the hospitals. Monitoring doctors 
and nurses is also important to know that if they performing their duty based on hospitals 
policies and code of conduct or they are busy with their personal matters in hospital. 
Moreover as I said for authentication purposes some doors can only be open to certain 
peoples with specific tags which improve the security of hospitals. Hospital warehouse 
management, identification and authentication of hospital’s staff would be the first steps. 
However when the structure gets stable other application is very easy to reach. 

3. It is new to Iranian healthcare, I think it is better to be used in hospital warehouses to 
prevent theft and also in chokepoints and reception area to analyze work process and 
lower the crowded area , because both of these areas require change and improvement in 
Iranian hospitals. You can see people are waiting in a long queue and sometimes the 
queue is disappear and after that everything goes crazy near reception  desks 

4.  Resistance of personnel is always an issue when it come to adopting a new technology in 
Shiraz hospitals ,because of lack IT knowledge of hospital personnel and distinction these 
to subject with each other (IT and healthcare).Resistance happens because nurses or 
medical staff believe if certain system is introduced to hospitals it means they are going 
to lose their job and replaced by machine therefore they try their best to sabotage the 
system and demonstrate that it is something unnecessary for hospital, while all process 
were ok before the new system comes. The other reason is, because they used to do their 
duties in old fashion way and they don’t want to start learning new things in addition to 
their daily responsibilities. Lack of technological knowledge of IT department staff in 
hospitals is another issue. Mostly the IT staff in hospital does not have required skill to 
step up and control the new technologies and are not aware of new system which comes 



in to markets. All they do, is performing their routine duties every day. This lack of RFID 
knowledge of IT staff directly influencing recommending new technologies to upper 
layers such as management therefore adoption of RFID technology will not be taking in 
to consideration at all. However the most important barrier is cost when it come to 
adopting a new technology in hospital especially in public hospitals. Some big hospitals 
still lacking primary surgery equipments that need to be covered , therefore even if they 
aware of benefits of such system they can’t afford to buy it.ROI is also an issue because 
no one is revealing the real statistic or show it in a manager that does not jeopardize 
his/her position in hospitals. As a result without valid statistic it isn’t possible to identify 
the benefit which comes from prevention of process improvement. 

5. Government support is not as important as hospital board decisions when it comes to 
adopting technology; however it is good to have support (investment, advertisement, 
human resource) from government. Vendor support also isn’t important as hospital local 
decision when it comes to adopting of technology. First manager needs to be convinced 
or see the technology somewhere to show the green light for adoption of technology, I 
don’t think lack of advertisement or offering a test from vendors can be counted as 
barrier to adoption of technology at the moment. 

6. Regarding the privacy matters none of mentioned factors can be counted  as barrier to 
adoption of RFID, since in the beginning it is expected to be used in warehouse of 
hospitals and no such information which endanger privacy of something  is existed  and 
even if sometime in the future they decided to use it for personnel I don’t think any 
critical information that value for someone to steal will be integrated in to RFID tags 
.Regarding the surveillance part I have to say that  at moment cameras are placed in some 
populated areas and  hospital’s rooms to keep an eye on personnel’s behavior during 
working hours and so far no resistance and any type of dissatisfaction have been shown.  

7. Regarding technological barriers , so far they don’t see it as barrier . they are in the first 
step of adoption and looking for real local case (hospital) which has adopted the 
technology, therefore none of mentioned technological  barriers are important at the 
moment. However the only barriers that might halt the adoption is wireless infrastructure 
of hospitals and connectivity problem of radio frequency waves. 

8. Yes. There are lack of co-operation and consultation between IT department and 
management .This is the main reason that management of hospitals are not aware of 
existence of such systems. In addition to that lacks of valid statistics in hospitals make the 
decision making to adoption very difficult. People hide the truth to save themselves from 
being punished or replacement and there is no single responsible authority to investigate 
and determine the precise result. For example when they being asked regarding number 
of theft from hospital warehouse, three completely different result will be published from 
warehouse manager, investigation authority and management of supplies , which is very 
confusing . 



9. Performing business and data flow analysis is the important one since every manager first 
consider how adopting a certain technology going to be beneficial for the hospital and 
business. Identifying performance gap and shortcoming of process with purpose to 
enhance and support the hospitals process is also crucial when it comes to decision 
making of top management and board of hospital. However this explanation and fact 
should be presented to manager with scientific facts and existed case studies. In addition 
to these two factors support of top manager always come first in top critical success 
factors of adoption, because he is the one with a money and power to start the project 
however previous critical success factor are requirement to get top management support. 
Starting small is also important to see how the project goes on before spending 
unnecessary budget to cover more areas. 

10. Considering environmental critical success factors, Support of vendors are the most 
important factor as compare to other one. First IT departments and management needs to 
understand and sense the technology to adopt it. Unfortunately in IRAN we don’t have 
culture to pay for consultation, that’s why vendors and RFID sellers showing less interest 
to go to hospitals to advertise for their products. I believe involvement of vendors in this 
case can help the adoption of RFID.I don’t believe government support can do anything 
to facilitate the adoption of RFID in hospital , since we didn’t see any support so far. 

11. I don’t see any of privacy, ethical and security critical success factors as determining  
factors to adoption of this technology 

12. Just like the previous dimension, technological critical success factors are not as 
determinant as organizational critical success factors. I believe, they are secondary 
matters as compare to organizational primary matters. First in our country the primary 
ones need to be executed and being tacking cared. When they decided that this 
technology is beneficial for hospitals all the rest will be taking cared by vendors, for 
example integration of system with HIS hospital will be delegated to vendors and not 
hospitals, the first issue is money that needs to be prepared for adoption. 

13. I think you cover all the critical success factors. 

 

 

Mr. M ,            Title : Internal Management of Namazi Hospital 

 

1. RFID is a system to trace objects and persons automatically through wireless. 
Technological magazines and advertisement on these magazines and medical stuff was 
the number one source of my information about this technology. 

2. This technology can be use by patients and patients’ family or friends who take the 
patient to hospital for purpose of identification of people who are wondering in hospitals 



rooms or getting access to them during entering and exiting the rooms. It is very helpful 
for the purpose of checking and identification of personnel by logging their entry and 
exit. Controlling who is entering in to certain or prohibiting places, checking and 
counting hospitals ambulances and vehicles which are entering and exiting the hospitals 
and finally executing hospital policy with help of RFID. Our main purpose for adoption 
of RFID is to implement and facilitate the process of access control and identification of 
personnel who walks in to certain areas by giving them an integrated RFID card which 
can be used for multiple purpose such as using for obtaining lunch during working hours, 
authentication and security reason regarding accessing in to certain restricted areas .By 
designing such plan we can also monitor staff’s work process during their shift in 
hospitals. In addition to that we decided to provide patients and their followers with 
RFID bracelets for purpose of identification and administration when they registering by 
reception personnel. In the second phase we are planning to implement it in hospital 
warehouse and for tracing medical objects within hospital environment. 

3. Yes, it will make the identification of personnel much easier and perform multiple 
processes with single sign-in 

4. Unfortunately  one of the problems that we are dealing with in the hospital is lack of IT 
knowledge of staff especially the staff who have been working in hospitals for long time 
because they aren’t as update as the personnel which has been  recently contracted. the 
other issue is lack of RFID knowledge of  IT department which hasn’t  suggest this 
technology to the management since they are the ones that should investigate and 
evaluate the beneficially of new technologies for the hospitals not us. Cost is always the 
problem. This technology is new to IRAN and to the hospitals, therefore investing in such 
technology and waiting for it to return the investment in short time  has hinder the 
adoption of technology until now. 

5. In my point of view lack of vendor support was the issue in our case; no one comes to our 
hospital for advertisement or suggesting this technology and specifies the benefits of it. 
We analyze the benefits of this technology and decided to go look for such technology by 
ourselves. As an example if we had the support of vendors from the beginning we would 
have start the process earlier. Other barriers are such as lack of government support and 
lack of common standards are not the case in this hospital. I believe the first thing that 
should be specified is awareness  of hospital executive regarding existence of this 
technology. 

6. Privacy issues and barriers which has been identified does not count as barriers in 
decision making of executive board or management, however they might be barriers 
when it comes to implementation of system .This ethical problems and work 
intensification issues can be the barrier in the future when personnel get aware of 
capabilities of the system but right now management will support this future and see it as 
benefit and not the barrier. 



7. Wireless infrastructure and connectivity problem are the problems of this hospital and 
every other big hospital such as ours. Because the building and structure of this hospitals 
is old and it grows from width and not from length, which increases our cost to cover the 
environment of hospitals. Covering new and modern hospitals having less problems with 
this issue. Regarding other barriers we haven’t think about the issue of interference with 
other hospital equipments but yeah considering its effect on other medical equipment this 
can even stop the process of adoption if we can’t solve it. The other barriers which were 
identified are not count as barrier for us because they will be overcomed easily in the 
time of implementation.  

8. no 
9. Identifying performance gap and process shortcoming to support the work process is the 

main critical factor for adoption in our hospitals .After that, management support is the 
most important factor because all the procedures of hospitals are all based on his view. 
When the process get the support of manager, existence of champion to design and plan 
the project and finally implement it on time is crucial. In my point of view these three 
critical success factors are necessary for successful adoption of RFID system in hospitals. 

10. As I mentioned in previous question support of vendor from the beginning of project and 
even before is important. They have the responsibility of introducing the system to 
hospitals, continually updating and maintaining system after the adoption. Government 
support is good but we didn’t see it so far, I don’t think could be as crucial as vendor 
support in current stage of adoption. 

11. For the moment none of these factors can be counted as critical success factor of adoption 
of this system for hospitals. These factors can be important only when the system is 
implemented, to be able to investigate problem of user resistance, privacy violation and 
work intensification issues, however these issue can be solved in time and they are not 
the problem in here. 

12. Compatibility of RFID with existing system of hospitals and investigating technical 
deficiency and problems of RIFD system is the most two important critical success 
factors of RFID adoption. Because every technical aspects of system should be taken in 
to consideration prior to adoption of system otherwise system maybe unacceptable or 
remain unused in hospital environment. Compatibility of system is also important, 
because otherwise it will increase the cost of hospital which can delay or halt the project. 

13. No I think you mentioned all of them 

 

 

 

 



Mr. G      Title: IT manager of Kowsar Hospital 

 

1. RFID is a wireless system with the capability of identifying and tracing objects which 
uses radio frequency waves to contact tagged objects. First time I saw this technology in 
overseas super markets couple of years ago when I realized it could be used in hospital’s 
warehouse to keep track on items. 

2. I know that it could be used for authentication of staff and issues similar to that and 
tracing objects in warehouse environments. Keeping track of number and location of 
objects in warehouse .By using it I think we can prevent theft and have knowledge about 
hospitals warehouse in automated way. We were only thinking about using it in  hospital 
warehouse , because the vendors told us due to lack frequency range of RFID signal we 
cannot cover wide areas of hospital or use it for other purposes. However if sometimes an 
stronger system comes in to market we sure have other plan to modernize the hospital 
and work process 

3. It isn’t a technology to change the hospital’s workplace; however it can make the process 
easier and be beneficial in warehouses. 

4. The only barrier which we are facing at the moment is resistance of personnel and change 
management issues. Because due to lack of job security in IRAN every person tries to 
keep his/her job even if for the cost of sabotaging the system in adoption process. There 
is huge number of staff who don’t know how to work with computers, this lack of 
knowledge or fear of replacement may cause a personnel resistance in process of 
adoption which isn’t new to the hospital. The other reason that may lead to resistance is 
adoption of staff to current hospital work process and working in a manual way, they not 
use to automation, and sometimes it is strange to them when they see nobody in 
warehouse which is equipped with cameras. None of other mentioned barriers are our 
barriers in this case. Fortunately unlike other hospitals cost are not an issue for us, it only 
require convincing the top manager regarding efficiency of system for hospital’s work 
process. The other two barriers are also not an issue in here 

5. Lack of vendor support is the case in our hospital, I didn’t know about this technology 
until I saw it overseas, not even one vendors come to our hospital and tell us about such 
technology .They are not even advertisement in technological magazine, because I am 
looking for these type of equipments which are relevant to my professional and we prefer 
to work with vendors which are located here not a distance because after that we have 
problem with maintaining and support. Government support is not the case in here 
because we are private hospitals and so far government doesn’t help us in anyway 
therefore we can count out lack government support in this case. 

6. Regarding the privacy issue I don’t see it as barrier. I also believe it is good idea for the 
top manager and person in charge to know that what are the staff doing during their shift 
in hospitals. It is very beneficial for them to know where or which floor am I. In my point 



of view when staff put a foot in to the hospital they are responsible to the hospital and 
should work as they should and not playing around. This system is very helpful when top 
manager wanted to prize the personnel or sometimes even for punishment. Regarding the 
security issues and security attacks since we don’t want to integrate any sensitive 
information in to tags and our purpose is only usage of system in hospital warehouse in 
first stage, it is not the barrier in our case. Yes there is risk in every case in the world ,we 
need to think about the percent of risk that someone get hold of one of our handset and 
have the code to break in to our data base which is protected by various firewall it is very 
rare and no one is interested in such information. 

7.  Wireless infrastructure and connectivity problem is the barrier in our hospital; in 
addition to that interference of RFID system with other device is also the barrier which is 
delayed the implementation. their hospitals there are places which massicot shields were 
used to prevent hazardous ray spread .In our hospital there are various medical devices 
existed which are working with radio frequencies and in addition to that we are using 
pager with huge antenna to send radio waves through hospitals which effect the other 
radio frequency waves and may lower the strength of signal of other devices and as result 
decrease the efficiency of system. Other barriers such as lack of interoperability with 
other healthcare system and high amount of data generation are not as important as 
previous ones, because we still have many applications and systems that are not integrate 
with our HIS but the personnel are working with them side by side of hospital HIS. Lack 
of common standard is not the case in this hospitals and I don’t think it is going to be a 
barrier in any hospital in Iran , since every hospitals is unique and use its  own standard 
which I believe it is unnecessary for them to use a common standard because hospitals 
aren’t similar to retailing stores which needs to trace their goods when they come from 
other branches 

8. no 
9. We always believe in performing business and data flow analysis to identify business 

needs. This is the primary part of process when we want to adopt any technology not just 
for an RFID system. Identification of performance gap and process shortcoming to 
enhance the process is also critical in process of adoption which we used during first 
phase. These are the basic steps of adoption of new technology. After completion of these 
two steps, support of top manager is extremely crucial because it knows that delaying the 
adoption process is going to cost him and he is the one with power in the hospital. There 
was a project before, when previous manager was in charge which was unsuccessful due 
to lack of management support. In addition to that existence of champion to move the 
project forward and encourage the team and hospital crew is also necessary. 

10. In my point of view vendor support is the most important environmental factor in this 
area. Most of well known vendors are geographically located in capital and getting good 
support from them after the implementation is difficult due to distance therefore existence 
of good  local vendors and providing support can be plus point for hospitals when 



considering to adopt a certain technology. Government support or government publishing 
a guideline, etc is not the case in here. 

11. Existence of such policies can help the adoption process, however in IRAN due to 
absence of primary baseline and structure of publishing policies and code of conduct in 
hospitals from the beginning it doesn’t matter anymore. I think first they need to educate 
the personnel about this codes and policies and more importantly about their rights and 
then making the policies regarding privacy and ethical issues. Regrinding the resistance 
issue, there is no precise description of duties for staff, they are resisting to the new 
technology because it decreases their freedom in hospitals. He said “in our country the 
problem is not the monitoring part but the problem is that we prefer to run from our 
duties and consider it as agile act. 

12. The only technological critical success factor which I think could be crucial in our 
process is compatibility of RFID with our current information system , although we still 
have some application which are not totally integrated with our HIS but having such 
capability can encourage the staff to inform their higher managers about it and increase 
managers interest to  such system. The other critical success factor is usage of standard 
hardware and software for this purpose because we every time have higher purpose in our 
mind when considering buying a technology. Unlike other hospitals which always going 
for cheap ones we consider future expansion and usage when we adopting new 
technologies. 

13. Well I think you should add , existence of professional local vendor can ease the adoption  
for hospital. If  hospitals manager or IT manager feel that all the burden are delegate to 
vendors and everything is going to work smoothly from now on ,hey show more interest 
when it come to adopting unknown technologies 

 

Mr.A      Title: IT Manager of Chamran  Hospital 

1. It is system which can trace items and person’s movement with use of radio frequency 
tags. System consist of tags , readers and central computer which is in touch with readers 
and RFID antenna’s. 

2. RFID can be used in following application in healthcare domain. First, it is better to be 
used for the rare and valuable items such as expansive drugs in hospitals, warehouses and 
drug stores. Second it can be used to trace hospital’s staff and their movement, 
authentication and authorization of staff. I have heard about other applications of RFID 
such as alarming and security matters. I think the most applicable and beneficial 
application of this technology in our hospitals is for tracing of hospital staff and their 
authentication. Managers like to check the performance of their personnel in order to 
increase the value of hospital procedures. The other promising area is in warehouse and 
for the purpose of item management. I believe implementing this technology can ease the 
process up to very high level because everything in hospital’s warehouse are performing 



manually and every day lots of good enter and exit the warehouse which make the 
counting and documenting the process very difficult and time consuming. 

3. Yes it could be beneficial as I have described  
4. Resistance of staff and change management issues are the biggest problem, because first 

of all staff believe that they are going to be replaced by new technology, in addition to 
that due to lack of trust, some of them even believe that adding this technology to the 
system going to increase their workload and they have to perform single action two 
times. Cost of RFID system and absence of precise calculation of ROI are also an issue. 
Managers always picking the topic of ROI before jump in to adoption of any new 
technology. This absence of precise calculation of ROI makes it hard for us to decide the 
technology or not because they need to have complete knowledge about the adoption and 
they are the ones that are investing in this project. 

5. Because still the government and ministry of health didn’t inform any hospitals regarding 
this issue, I don’t think this issue is going to be the barrier. However I believe when they 
understand the potential of this technology in healthcare, then they can play a very 
critical role in the adoption. The barrier that is very obvious in our case is lack of vendor 
support. Because so far no vendor comes to hospital for advertising or even sending a 
brochure trough fax. When we doesn’t inform about new technologies how can we 
inform the top managers and adopt the technologies?  

6. Our audience (patients, personnel) are not aware of such thing as privacy and gaining 
access to their information by other people and I don’t think it is necessary to inform 
them about such issue; however we have ethical commitment to protect their privacy. In 
my opinion I didn’t  investigate enough to give you the valid answers and I don’t know  
their reaction to monitoring  part of RFID system .I don’t know about phrase of work 
intensification ,we didn’t have such feeling among our personnel so far or at least I don’t 
know about it. However I have to say that if we notice that the monitoring part is going to 
put pressure on personnel and causes stress among them we may halt the adoption 
process because we care about health security of our employees, therefore yes it is a 
barrier to adoption. Regarding the security matters, we don’t have any important 
information in our database, and if stealing the information going to cost us more money 
to protect the information as compare to value of information, then let the them steal the 
information. 

7.  Lack of interoperability and integration of RFID with other hospitals systems such as 
HIS is an issue for our hospital. We want everything to be unanimous for better 
optimization therefore one of the reasons which might affect the adoption or delay the 
project is lack of integration of system. The other one is lack of reliability of RFID’s 
captured data and trust issues with system. How should we know that the data which is 
provided by RFID is reliable? We won’t achieve this information unless we implement it 
ourselves or have real hospital case which is actually implemented the system. Other 
barriers are not the case in our hospital. 



8. no 
9. Performing business and data flow analysis is critical and important when organizations 

consider adopting a technology. However somehow I believe this process is part of 
vendor support and they should be co-operated with hospitals to identify and analysis 
business in hospitals. In our case we don’t have time to perform these processes; we 
already have daily duties to do in hospital. Usage of reusable and cost effective tags is 
also important because they are directly connecting this issue to the cost of system, the 
lower the cost the higher the adoption process. The other factor which is very critical for 
the process of adoption is, identifying performance gap and process shortcoming with 
purpose of enhancing and supporting the work process. These issues also need to be 
addressed by vendors during analysis part. They should be in the hospital to monitor the 
process and pinpoint the shortcoming. Support of hospital manager from the system 
usage is very critical to keep the project alive, if he doesn’t trust the project and leave it 
for others to support the project the project will fail sooner or later, therefore at the 
moment we need management support more than ever. We should add the existence of 
champion in the hospitals to the rest of critical success factors however this factor not as 
important as the one that I identified before. 

10. As I have mentioned in barriers to adoption of RFID section, vendor support is very 
crucial for adoption of RFID or any other new technologies. Government support is also 
critical success factor in this stage, providing budget to hospitals and advertising 
awareness clips regarding how it can enhance medical process and publishing policies, all 
can influence the adoption of RFID in hospitals. 

11. Formal and informal policies regarding surveillance of staff and violation of policy are 
very important because when such policies are created in a system every person knows 
how much he/she should work to pass the baseline of hospital. Hospital’s administrator 
will know that he is the one that should be responsible for the protection of patients and 
personnel data. Generally speaking everything has guideline and structure to follow. 

12. Integration and compatibility of system with current healthcare system is very important, 
especially for IT department and staff who are collecting data from current and recent 
RFID system. Because otherwise it will increase their duty and effect their performance. 
Customizations of RFID system for hospitals system are also important because hospitals 
are not the same. There are some futures of RFID that aren’t required in hospitals and 
there some futures that need to be added to system, therefore it is one of the factors that is 
beneficial for staff and mangers of hospitals. 

13. no 

 

Mr.R     Title: IT manager assistant of Namazi Hospital  

1. RFID is contactless system for purpose of identifying humans and objects .System is not 
new to IRAN environment, however considering its usage in hospitals it is very unique. 



System consists of reader to receive radio frequency from tags and transmit the captured 
information to the infrastructure which were placed in server room. It uses two types of 
tags, active and passive. Each type of tags is beneficial for certain purpose. 

2. As I said RFID can be used for identification and authentication of human and objects in 
healthcare. For example there is potential to tag a doctor and surgeons or ambulances in 
hospitals. Also it can be used to prevent patient escape from hospitals. The other purpose 
is for automation of medical process in hospital, for example we can tag patients to 
certain doctors and nurses for ease of identification of patient when he/she leaves his/her 
section in hospitals. Usage in hospital warehouse is another promising area which is 
going to be very beneficial for to purpose, first to make the identification and finding 
goods very easy and second purpose is for theft prevention because in here there isn’t a 
strong supervision on warehouses staff. Controlling entry and exit gate is also important 
,because most of the time staff are leaving the hospital for personnel matters without 
informing their supervisor and these actions won’t be documented anywhere in the 
system. 

3.  In my point of view, tagging objects is better than tagging staff in our hospitals. In our 
hospital it can prevent medical equipments theft. However tagging humans for purpose of 
identification and authentication are also beneficial in our hospital due to reasons that I 
mentioned previously. 

4. For my perspective two factors are very important. First, lack of RFID knowledge and 
successful case study in IRAN and second, resistance of staff and change management 
issues. IT knowledge of hospital staff is very low and because of lack of interest of 
management of hospital in information technology and ineffective consultation of board 
of management, IT knowledge of staff remain unchanged since their first arrival. 
Regarding resistance and change management issue, I have to say that this kind of 
reactions are all related directly or in directly to lack of IT knowledge of personnel. 
Sometimes not even staff but managers of other departments are also may resist to such 
change because it might change their functionality in the hospitals. Usually when such 
revolution happens in our hospitals 90% of staff or managers will resist to such change 
unless the command comes from top or top manager forces the change in to hospital. In 
my view cost is not the issue ,I think because of lack of knowledge and undressing about 
existence of such technology ,nobody will calculate the return of investment to determine 
if such system is going to be beneficial for hospital or not. We have basic problem in our 
hospital which is unawareness of management and decision makers about existence of 
such technologies and lack of case study. When there is no research there is no cost 
allocation for technology. The process of research for technology adoption usually start 
by request of management of hospital and sometimes with suggestion of IT department, 
but mostly the one that comes from management take the priority and will be 
implemented, therefore such request should be come from management to our department 
for feasibility check. 



5. In my point of view lack of government support is the barrier in environmental dimension 
.Some public hospitals which are somehow connected to medical universities have to pay 
certain amount of their revenue to the Olom Pezeshki organization and Olom Pezeshki 
organization  spend the money for educational purpose, but since adopting of RFID 
doesn’t count as  educational  purpose, we can’t count on university for that ,therefore 
help and support of government in our case is very crucial. Unfortunately we don’t have 
government support for this case. It is very rare that government support the hospitals for 
adoption of any technology. Lack of vendors’ support is always an issue ,first of all we 
don’t have such thing that vendors or sellers come to hospitals for advertising or 
presentation of their equipments. The other reason is because this technology imported 
from outside in to country and no Iranian company produces such technology number of 
vendors are very small and mostly they are located in capital. Therefore we can’t expect 
to have such strong support from the vendors in any steps of adoption. However as far as 
I know they didn’t even implement this technology in Tehran’s hospitals. 

6. Regarding the privacy issues, if monitoring system effect the production in hospitals and 
turns it in to strict and uneasy environment; certainly it could be the barrier to adoption of 
technology. However this phenomena is dependent on top manager reaction, If he decide 
that monitoring the personnel may lead to productive environment and he will be the one 
that ask to implement such technology in his room everyone in the hospital will follow 
otherwise the project will be unsuccessful. Regarding the security issues of system , I 
have to say that I don’t think we have any top secret information about patients and staff 
which taking someone’s attention to steal them or put an effort to steal them, as result this 
factor is not the barrier in here. 

7. Wireless infrastructure and connectivity problem is our barrier, which is related to cost 
again. Due to huge width of Namazi hospital it is very difficult to cover and get a signal 
in any place when considering monitoring the personnel and objects. Based on recent 
information which comes from vendors which starting the RFID in our hospital, RFID 
signal can’t pass through the MRI and some corridors, which we have dead zone. 
Covering these critical areas is important to us because everything can go wrong with 
single mistake. The other barrier is lack of reliability of RFID captured data can cause 
analysis and understanding of information very difficult and as result create mistrust in 
the system. Trusting the system is very important since staff and management need to be 
convinced that, all the benefits which has been described before the adoption is real or 
not. Due to criticality and value of information in our HIS system it is necessary to have 
reliable system in place. 
 

8. Sanctions which are forced by U.S. make the availability and accessibility of these new 
technologies very difficult and expensive. For example we have to buy a simple peace of 
medical surgery from black market for nearly double the real price because the mother 
companies were banned to sell products to Iran .I am not sure about the RFID system but 
I believe the same rule goes for this technology too. 



9. Regarding the critical success factors I have to say that management support is the most 
important one among them, because he is the one that make a final decision. There were 
several cases of technology adoption in this hospital that has the support of top manager 
in the beginning but when top manager changed the process stopped. Another critical 
success factor for RFID adoption is identification of performance gap and process 
shortcoming with purpose of enhancing and support the work process. Informing staff 
about the purpose of adoption of such system before the adoption and coming up clean 
about the effect of system on their daily work can help the adoption process, since after 
that everyone has insight about the system. Starting small is also critical success factor 
for adoption of RFID in our hospital because our hospital is huge and each part or 
department of hospital supervise by different person which may not be fan or supporter of 
RFID system, as result it is better to start small at the beginning to let the opposes see and 
feel the technology. 

10. In my point of view, government support is the case in environmental critical success 
factors, because government has power to invest on project, suggest the technology, 
purpose the official and trusted vendors and publish a policy regarding usage of system. 
If hospitals have such support from government adoption of RFID will become very easy 
and quick. 

11. Formal and informal policies regarding surveillance of staff and violation of their policy 
will cause of ease of mind and allow the staff to work without tension in hospitals 

12. Compatibility of RFID with exiting information system is very critical from our hospital 
point of view. If the RFID system compatibility rate is high, the system will be integrate 
with previous hospital information system easier and will lower the cost of system. We 
don’t need to change our previous system, the system’s database doesn’t need to be 
changed or rewrite in order to work with RFID system. The other critical success factor is 
using standard software, hardware and radio frequency during adoption phase. Using 
standard equipment in a hospital will lower the chance of changing the equipment in the 
future. If every hospital uses same frequency, staff who worked between hospitals can 
still uses their ID cards without a need to carry multiple cards when leaving or entering to 
new hospitals. In addition to that hospital maintenance team will have better domination 
over RFID equipment during troubleshooting etc. 

13. Awareness should come from government and ministry of health, policies and official 
document should be posted to hospitals regarding systems which facilitate the medical 
process. 

 


