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Chapter 1 Introduction 
 

Integrating healthcare and information technology (IT) is a goal that I wanted to achieve 

in my undergraduate career, but doing so is not as simple as fulfilling the technical 

requirements. In addition to understanding how to apply IT to improving healthcare, it’s 

also important to convince stakeholders that doing so is both beneficial and easy to use, 

the foundations of the Technological Acceptance Model (TAM). I have volunteered in 

the University Medical Center (UMC) Emergency Department (ED) since October 2008, 

but I have had experience with the medical and research setting since 2003. My maternal 

grandparents are retired physicians, and my late paternal grandmother served as 

inspiration for my ideas. My late paternal grandmother used to live in rural China, which 

is a stark contrast from the modern and urban areas of China. As a result, there is also a 

huge healthcare disparity between the rural and urban populations. People living in the 

countryside would have to travel to the cities to receive the adequate care that they need 

compared to the almost nonexistent healthcare in the rural areas. Through the cost-

effective use of technology, physicians who normally cannot treat patients far away can 

be enabled to do so. Thus, this technology has the potential of expanding healthcare to 

reach anyone in the world and wherever they may be. Granted, there are still many other 

problems with healthcare delivery, but using- not abusing- technology will not only solve 

many of these problems; it will also help solve other problems that have healthcare as a 

foundation, such as economics or diplomacy, or lack thereof. 

 

For this dissertation, the goal was narrowed down to a simple case located in Tucson. 

Originally, this project began as a technical consultation to the UMC ED in order for 
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them to more efficiently provide patient care by improving their communication systems, 

more specifically their applications of telemedicine. The project evolved when it was 

revealed that such technologies currently exist and are partially applied, but they are not 

actually being used often nor completely, which does not help the goal of improving 

efficiency of patient care. Thus, this problem was actually a cultural or organizational 

issue, rather than a technical or budgetary issue, because healthcare workers were 

unwilling to accept and use available systems. In order to get the technology fully 

implemented and accepted, a methodology is required to persuade the stakeholders to do 

so. One such methodology is the TAM. This dissertation will focus on how to apply the 

TAM to fully implement this technology and the intended results. In addition, 

consequences and ethical issues will be discussed to further develop this argument, and 

implications for future research will be discussed as well. 
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Chapter 2 Methodology 
 

The Technological Acceptance Model (TAM) was developed by Fred Davis in 1989. 

TAM has been widely applied to a diverse set of technologies and users (Venkatesh et al 

2003). He first postulated that “people tend to use or not use an application to the extent 

they believe it will help them perform their job better;” this variable is referred to as 

perceived usefulness (Davis 1989). “Even if potential users believe that a given 

application is useful, they may, at the same time, believe that the systems is too hard to 

use and that the performance benefits of usage are outweighed by the effort of using the 

application;” this second variable is referred to as perceived ease of use (Davis 1989). 

Because people are rewarded or positively-reinforced for good performance, an 

application that can help improve performance will be construed as improving rewards. 

Davis also claims: “all else being equal, an application perceived to be easier to use is 

more likely to be accepted by users” (Davis 1989). 

 

Scale items, or questions, are necessary for both variables to measure the validity of the 

scales. Scales range from 1 to 7 with anchor points of “Strongly Disagree,” “Neutral,” 

and “Strongly Agree.” The data is then combined to determine whether a scale item is 

perceived to be useful or easy to use. Davis found that usefulness was significantly more 

strongly correlated to usage than ease of use. It should be noted that ease of use becomes 

insignificant with increased experience (Venkatesh et al 2003). Gender also played a role 

in differentiating between the two variables. Perceived usefulness was more salient to 

men, while perceived ease of use was more salient to women (Venkatesh et al 2003). 

However, there has yet to be research done on age differences. Age is an especially 
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important factor because of the advent of personal computing boomed only a generation 

ago. Studies should be performed to analyze the differences between those that grew up 

with personal computers and those that did not. These studies should also analyze the 

participants’ attitudes toward technology, especially new technology. 

 

The primary source for information gathering was interviews with various stakeholders. 

Questionnaires following the format provided by Davis’s TAM were used to generate 

scale items. However, questionnaires were not used for this project due to the small size 

of the ED staff per shift, as well as the lack of idle time on the Emergency Medical 

Services (EMS) staff. For another project regarding implementing electronic medical 

records (EMR) in the ED, questionnaires were given to all the staff at the ED, both 

medical and administrative. However, most of the administrative staff did not take the 

questionnaires seriously compared to the medical staff. Thus, the idea regarding the 

interviews is to generate items to use in convincing their peers of accepting the change in 

technology. And, recommendations to improve efficiency will be made through the TAM 

foundations. 
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Chapter 3 Case 
 

An emergency room or department (ED) is a critical part of a hospital; Dr. Valenzuela 

called it, the lifeline of the hospital. After all, the ED deals with the highest number of 

patients in any hospital. Emergency rooms nationally receive 119.2 million visits, and the 

most commonly diagnosed condition is injury and poisoning (Pitts et al). Patients arrive 

at ER’s by ambulance, med-evac (helicopter) or by walking in; the focus of this case is 

regarding the ambulances and the med-evacs. An arrival by ambulance or med-evac 

typically involve patients who need advanced life support (ALS). However, patients who 

do not require ALS can still arrive by ambulance because EMS personnel are never 

allowed to refuse transport nor treatment to any patient. Issues seen in emergency rooms 

range from non-life threatening issues such as common colds, dehydration, and broken 

bones, to level one trauma injuries (the highest level of trauma, with level five being the 

lowest) such as gunshots and automobile accidents. Currently, a communications system 

called ER Link exists to aid physicians in observing a patient before that patient arrives; 

this system is already implemented in every Tucson Fire Department’s ambulance, but I 

have only seen it used once in over half a year at the Emergency Department. In addition, 

this system is not recorded, making duplicate records necessary for legal purposes, which 

decreases efficiency in patient care. 

 

University Medical Center (UMC) was founded in 1971 as part of the University of 

Arizona, but it is now a private hospital separate from the university. Because it is a 

private hospital, it is also a business that answers to the board members, contrary to a 

misconception that it’s only serving patients. Nonetheless, the ED sees more than 70,000 
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patients annually, which is almost 50% of the case load of UMC. Currently, the ED is 

overloaded, and patients have to wait an average of 9 hours in the lobby before receiving 

treatment (Pitts et al), and this number will only continue to rise. UMC is the only Level 

1 trauma center in all of southern Arizona and construction is presently progressing on an 

80-bed ED that has the capacity to see over 120,000 patient visits per year. UMC is 

expanding its ED and adding inpatient beds with a new 211,000 square foot, six-story 

building directly north of the existing hospital. The ED contains a 16-bed Clinical 

Decision Unit for patients requiring observation. All three phases are scheduled to be 

completed early Fall 2009 (emergencymed.arizona.edu). However, it is expected that the 

expanded ED will continue to be overloaded due to the growing population of Southern 

Arizona. Thus, efficient patient care is necessary to compensate. 

 

It is also important to note that certain cases require immediate and effective treatment in 

order to improve the patient’s prognosis. For patients with myocardial infarctions (heart 

attacks) or strokes, every extra second that treatment is delayed means that those patients 

will either take longer to recover, recover less, or cannot recover. 

 

According to Anderson et al, myocardial infarction, commonly called heart attack, occurs 

when blood flow to a part of the heart is blocked, preventing enough oxygen from getting 

to the heart, causing the cardiomyocytes (heart muscle cells) to either die or become 

permanently damaged. Certain patients may be given blood thinners within 12 hours of 

when they first felt the chest pain, which is called thrombolytic therapy. However, 

thrombolytic therapy is not appropriate for people who have, bleeding inside their head 
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(intracranial hemorrhage), brain abnormalities such as tumors or blood vessel 

malformations, stroke within the past 3 months (or possibly longer), or heat trauma 

within the past 3 months. In addition, thrombolytic therapy is extremely dangerous in 

women who are pregnant or people who have a history of using blood thinners such as 

Coumadin, had major surgery or a major injury within the past 3 weeks, had internal 

bleeding within the past 2-4 weeks, Peptic ulcer disease, or severe high blood pressure. 

Thus, having efficient communication between the EMTs and the ED physicians would 

help identify any issues a patient may have before they undergo thrombolytic therapy. As 

a result, the EMTs can choose to administer other medication, or if necessary, wait for an 

angioplasty (surgical procedure to open blocked coronary arteries) or emergency 

coronary artery bypass surgery (open heart surgery) once the patient arrives at the ED. 

This also presents another area for complication. Without correct and efficient 

communication between the two parties, cardiovascular surgeons necessary to do the 

procedures or physicians necessary to determine what treatment is necessary for the 

patient may not even be informed in a timely manner regarding the patient in the first 

place. According to Anderson et al, how well a patient does after a heart attack depends 

on the amount and location of damaged tissue. The outcome is worse if the heart attack 

caused damage to the signaling system that tells the heart to contract. About a third of 

heart attacks are deadly. If a patient lives 2 hours after an attack, he or she is likely to 

survive, but may have complications. Those who do not have complications may fully 

recover and can resume normal activities. Thus, treating myocardial infarction as soon as 

possible and correctly is important to the patient’s prognosis. 
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According to the Mayo Clinic, a stroke occurs when the blood supply to a part of the 

brain is interrupted or severely reduced, depriving brain tissue of oxygen and nutrients. 

Within a few minutes, brain cells begin to die. The good news is that strokes can be 

treated. A stroke is a medical emergency, and prompt treatment of a stroke is crucial. 

Early treatment can minimize damage to your brain and potential stroke complications. 

The ability to quickly determine the precise location of a stroke, the cause of the stroke 

and the amount of damage is essential for making treatment decisions. Physicians must 

quickly determine whether the stroke is ischemic (lack of blood flow) or hemorrhagic 

(traumatic) before appropriate treatment can begin. In addition, other possible causes of 

stroke symptoms, such as a tumor, need to be ruled out. Thus, it’s important that 

physicians be able to gather as much information as possible to make a correct diagnosis 

and determine the correct course of treatment. Again, it is also important that the 

neurologists and the neurosurgeons be notified immediately so that they have time to 

prepare for an incoming patient. 

 

Myocardial infarctions and strokes are not the only emergencies that require immediate 

diagnosis and treatment. Trauma also requires immediate attention, and any patient 

requiring advanced life support needs to be seen in the ED immediately to receive the 

most optimal care from the most advanced equipment. This can be achieved through 

efficient and technologically mediated communication. 
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Chapter 4 Results 
 

Multiple interviews were conducted with both EMS and ED personnel. Although many 

users do not want this technology for different reasons as noted later, everyone stated that 

they do see the benefits of the technology, and that they would prefer something easy to 

use, both of which are the foundations of the TAM. However, everyone also recognized 

that the budget is an important constraint that may prevent the implementation of the 

technological improvements in the first place. 

 

Captain Vera Wuerfel is the director of the Tucson Fire Department (TFD) Emergency 

Medical Services. There were 80,000 emergency calls in 2008, and almost 20,000 were 

ALS (Advanced Life Support) which meant that the paramedics must transport the 

patient to the ED, and 47,000 were BLS (Basic Life Support) but she doesn’t know how 

many of these calls go to the ED because some of these patients can be successfully 

treated at the scene without going to the ED. We have a unique situation in Tucson in that 

the paramedics and personnel can go the scene, assess the patient, and if it needs 

advanced level of care, they would send them off with the paramedics. But, if they need a 

lower level of care and need to go to the hospital, they just send the patient off with 

Southwest Ambulance because TFD has a contract with Southwest for BLS transport. 

 

An important decision point is determining between ALS and BLS, and Captain Wuerfel 

said that EMTs can do some consulting with their base hospital’s ED if they are not sure. 

Usually, they would be cautious, so if a patient is in between the criteria for ALS and 

BLS, the patient would be treated as ALS and sent to the ED. 
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Another important distinction is regarding differential reporting of information to the ED. 

TFD uses MedRelays, while Southwest when not under the contract uses full telemetry. 

MedRelays are only bits of information broadcast over radio, while a full telemetry report 

is much longer and is also written down in addition to being broadcast over radio. Full 

telemetry is basically the EMT telling UMC everything rather than just some basic 

information on MedRelays. When asked if miscommunications or complications can 

occur, Captain Wuerfel created a situation. UMC may say that the patient isn’t as bad as 

the EMT makes it, so they would tell the EMT to take the patient to another hospital. But, 

the situation has now reversed and the new trauma doctor really wants all traumas, so 

they’re not so likely to push things elsewhere, which means that some people who didn’t 

require treatment in the trauma bay are now occupying space reserved for the most 

serious cases. 

 

Thus, I commented that the ED is being overloaded, and Captain Wuerfel responded that 

all the hospitals are overloaded. People cannot get to their primary care physician (PCP), 

so they just go to the ED. Some people cannot get convenient access to a hospital due to 

lack of transportation, so the only way is to get an ambulance ride, which costs about 

$800-900 per ride. EMTs cannot refuse any request to ride in an ambulance. Some 

emergency medical technicians (EMT) have to wait up to half an hour before they can 

room a patient. In the mean time, the EMTs administer basic care while waiting in the 

hallway with the patient. Consequently, this not only prevents the patient from receiving 

care from more advanced equipment, it also prevents the EMTs from going back to duty 
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and responding to additional calls. In addition, she said that miscommunication occurs 

frequently, whether it’s over a patient’s information or a patient’s status. MedRelays or 

telemetries not being done occur frequently as well. 

 

I then inquired about costs, and whether it would be easier to treat patients at the scene 

with the assistance from the base hospital’s ED, but she said that some places have tried 

that, with the physician’s assistant, like Phoenix. It was a failure because nobody was 

going to their PCP for treatment anymore when they had treatment come to them. 

Surprisingly, the reason why the program was scrapped wasn’t because the PCP’s 

business was being taken away; the bigger problem was that the call load greatly 

increased while a lot of money was being lost because some patients did not pay for the 

services. I commented that the hospitals are a private business and have a responsibility 

to the stakeholders, but she said that they also have a responsibility to the patient. 

Furthermore, Captain Wuerfel agreed that the primary and only job of medical providers 

is patient care, but that the quality seems to be diminished by doing unnecessary work 

elsewhere. When inquired if a system that can facilitate the transfer from the EMTs to the 

ED would help, Captain Wuerfel responded, “Yes, it could.” 

 

Originally, I believed that the issue with the lack of use of the ER Link was due to 

technological issues. Although technological issues do exists, such as connectivity issues, 

they do not seem to be the biggest concern for EMTs. I had originally assumed that 

security was the biggest concern, since protecting patient is second only to treating the 

patient. When I asked Captain Wuerfel about the security of the ER Link, she replied that 
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it’s the highest level of security and encryption you can imagine, because patient privacy 

and confidentiality is very important to them. In addition, Captain Wuerfel said that 

EMTs like things super simple such as one or two clicks. For instance, a popular tool is 

the MC50, a patient tracking system that works in triaging patients by scanning them, and 

the hospital will see the color coded triage system.  

 

I asked about traumas and full telemetries, and whether it would be easier to use the ER 

Link to show the ED the patient’s conditions rather than write and tell them. However, 

the whole point about telemetry is that it’s recorded because it might be used later for 

documentation. ER Link is not recorded, and there are no plans to record it. Therefore, 

telemetries are only done over radio but not ER Link. It is possible to enable a recording 

capability in the ER Link, even with the added technological requirements. Captain 

Wuerfel responded that EMTs do not like being recorded like Big Brother or other 

privacy concerns. For instance, Southwest Ambulance currently has a monitoring system 

implemented that detects if an EMT is driving incorrectly, and the EMTs hate this system. 

However, Captain Wuerfel thinks that recording the ER Link may help, but it can also 

hurt because it will change the medical legal landscape. Video evidence is much harder to 

dispute than voice recorded evidence. The easier you can make it, the more buy-in you 

can get it. Everybody is probably average in terms of computer skills, so having such a 

big change need to be really appealing. These people really hate change. 

 

Furthermore, Captain Wuerfel said that the ER Link is useful because a small image in 

the ambulance can be amplified by the ED staff. The interviewer then commented that it 
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can also be applied so that the physician can look at the patient closely and wherever they 

want to in order to better assess the conditions, and she said it’s right. She said that it 

would be great for that drop down menu that says Medic 13 is coming in with a massive 

MI (myocardial infarction), so this would alert the cardiologist to come down and prepare 

rather than be alerted after the patient arrives. The interviewer then commented that every 

second counts regarding MIs, and she said just like strokes. 

 

Dr. Terrence Valenzuela is an attending physician at the UMC’s ED, and he is in charge 

of the residents who make decisions regarding a patient’s treatment. Because I was 

interviewing him on the job, we could not discuss this topic for a long period of time. 

When asked how he would describe the atmosphere of the ED, he said that it was 

boredom punctuated by panic, because it’s either rapid times or slow times, and it’s not 

predictable, and that sometimes he will see up to 5 patients per hour. Dr. Valenzuela 

agrees that the ED is overloaded, but the real cause is because the transfer of patients 

from the ED to the main hospital is inefficient. 

 

I inquired about the transfer of patients from the EMS to the ED. Dr. Valenzuela replied 

that TFD sends a standard data set to the ED, basically telling how stable the patient is, to 

alert the ED about the patient being unstable and requiring attention. This goes through 

the telemetry room and then to the physicians. I asked if mistakes occur during this 

information transfer, and he said that he’s frequently surprised when a patient arrived that 

he wasn’t notified about. Again, this would further delay treatment because of the lost 

time for preparing to receive the patient in the first place. 
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I then asked about how trauma cases are handled, and Dr. Valenzuela said that he has a 

special pager for that, specifically a “gang pager” that all the trauma staff has to be 

alerted of regarding incoming cases. No matter where they are, they must immediately go 

to the trauma bay. Thus, if they receive the signal late, then it would take them longer to 

reach the patient in the trauma bay. Additionally, not everyone has this pager because it’s 

reserved to the trauma staff, so specialists such as cardiologists and neurologists would 

have to be individually notified. 

 

When I asked if he has anything else that he would like to share, he joked that he can 

never find a chart, and that I could see why from the way the resident physicians were. Of 

course, this simply highlights that information can easily be lost or incorrect. On another 

note, one of his residents told me that any new equipment should be easy to use. For 

instance, instead of writing or typing information into a system, it would be much easier 

and more efficient to have a menu of items to check off. 

 

Barbara Mellen is the clinical supervisor of the ED. She does see benefits to an increase 

in efficiency for patient information transfer, especially with the budget crunch that’s 

going on, because efficiency translates into saving money. I added that it would need a 

big initial investment first, but she responded that it would save time and money later, 

which would be extremely helpful in the long run. In addition, as Dr. Valenzuela alluded 

to previously, increasing efficiency and reducing errors would also help facilitate the 

transfer of information between the floors and the ED. It doesn’t take the time it should to 
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transport patients, because there are things that don’t get communicated across 

departments or between the EMS and ED staff. Thus, I asked what those areas that need 

the most improvement are, and she replied that it’s trauma and communication, because 

it’s so busy and hectic. Like Captain Wuerfel and Dr. Valenzuela, Barbara Mellen also 

stated that it would be great if the equipment was easy to use. 

 

Samantha Heilig is a Registered Nurse who works both in triaging patients and treating 

patients in the rooms. As a triage nurse, she would see the patients brought into the ED 

by ambulance that do not require immediate and advanced care. When I asked about the 

atmosphere of the ED, she replied that in triage, or everywhere in general, it’s chaotic. 

However, urgent care is not as bad because there are fewer patients. I asked if there’s 

anything else that attributed to the chaotic environment of the ED besides too many 

patients, and she said that everybody is running around trying to do things for the patient, 

and that space is limited, so the expansion of the ED in June of 2009 is truly welcomed.  

 

At the beginning of the school year, a lot of people come in with alcohol and related 

cases. It makes it crazy because of trying to find hospital beds. She said that everything 

was okay, even though it was crazy. I then said that his professor’s mother came in earlier 

by ambulance, but that her age was incorrectly written on the whiteboard. She says that 

happens a lot, such as wrong name, age, or reason they are here. Most of the times that 

mistakes happen are that the patient calls for an ambulance for something unnecessary. 
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Patients are never allowed to be turned away or refused treatment. However, people are 

not well informed about healthcare, and they don’t know what emergencies are, such as 

calling an ambulance for a stubbed toe. Nonetheless, the triage nurse will determine 

which patients should go back first, so the patients with the most serious or unstable 

conditions go into a room first. 

 

I then asked about the information transfer between the EMS and ED. Sam said that 

EMTs talks to the nurse and determines whether the patient goes to a room or to triage. 

Regardless, the EMT has to write up a report. I commented about it being unnecessarily 

rewritten, and she said that it was because EMTs have their own system, so they need a 

copy for themselves. I asked if not rewriting a report would save time, and she said it 

could be but legal issues such as different licenses for the ED and EMT are important. I 

asked if it would be easier then, to have both the ED and the EMTs use the same system, 

and she said it could be, and if there’s a way to do that, it would be better. Sam also 

believes the communications to be accurate, because all the EMTs do is copy her stuff 

and vice versa. I inquired about illegible handwriting, and she said it was an issue, but 

both departments do transcriptions of the notes to prevent misreading. Additionally, Sam, 

like the others, also said that something easy to use is better because they wouldn’t need 

to waste so much effort focused on using the equipment. 
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Chapter 5 Discussion 
 

Due to the small size of the ED staff that were available and that no EMS personnel were 

available to respond to questionnaires, empirical evidence could not be gathered and 

translated into results for this dissertation. However, numerous interviews were 

conducted instead to gather information on implementing this technology and whether it 

can be accepted. Thus, this project became an incredible learning experience because of 

the importance of understanding beyond the technical requirements necessary to find a 

solution to any business problem. It actually appears that solving the technical 

requirements may be an easier challenge to complete because of its more organized 

structure, and the tools or technology are already in existence that simply needs to be 

applied. On the other hand, human interaction is far less predictable, and changing 

attitudes and behavior may be a difficult task without credentials. When I was observing 

Dr. Rifat Latifi, a trauma surgeon who also helped implement the ER Link with TFD, I 

was able to chat with him about my issues. He said that it could be two reasons: I don’t 

have the credentials, or people don’t want to tell the truth to him because they are scared 

of his authority. Such a difference may be difficult to accurately differentiate by 

gathering empirical data. 

 

Nonetheless, it was surprising that all of the interviewed individuals had a common 

theme: they were all looking for the same requirements in that the new solution must be 

both useful and easy. Thus, even without empirical evidence to support this argument, a 

clear and positive result will occur given that the necessary conditions of usefulness and 
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ease of use are met. Of course, this argument is based on the assumption that efficiency 

leads to usefulness, and it is perceived as such by the users. 

 

Captain Wuerfel was the last individual to be interviewed, but she represented all of the 

EMS personnel, as evidenced by her accounts of what their preferences and attitudes are. 

Barbara Mellen represents the ED’s administration, and her insight paralleled Captain 

Wuerfel’s in that she also wants something to increase efficiency because it’s necessary 

to cut down costs and she wants something easy to use. Samantha Heilig represents the 

nursing staff as well as the specialized triage nurses because of her experiences in both 

fields. She noticed numerous bottleneck processes in the information exchange between 

the ED and the EMS, such as duplicating records for different systems. Thus, she also 

agreed with the idea of trying to improve efficiency and ease of use. Dr. Valenzuela 

recounted his miscommunication with the EMS personnel, such as having patients arrive 

without his prior knowledge. He understands that for certain patients, every second prior 

to treatment counts. Thus, any increase in efficiency would be beneficial in patient care. 

 

Of course, not everyone agrees with Dr. Valenzuela about the usefulness of such 

technologies. Some staff members believe that such a system is a waste of tax payer 

money. I wish I could have interviewed them to understand exactly why they feel this 

way, but from the times that we were able to talk, they did give some ideas to me. For 

instance, they believe the time saved in efficiency doesn’t matter. Thus, in order to 

convince them otherwise, it’s necessary for me to show them the details on the number of 

cases that are time-dependent. If we follow the social and political models on the value of 
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life, or the marginal cost of death prevention (the cost of reducing the death of one person) 

at $6 to $7 million dollars, then saving just an extra one life is enough for the return on 

the investment of only a few million dollars. Of course, the estimate on the human life 

varies, and it may be much less to patients with declining health conditions. However, in 

continuing with this logical approach, the investment will still be returned quickly 

because of it’s usefulness to save future patients who would have otherwise not survived. 

 

In the future, this project will be further expanded to test if TAM can be applied in the 

healthcare setting. In addition, TAM is not the only model to be used in implementing 

new technologies or processes, so further studies may test the validity of those models 

and comparisons can be drawn for use in implementing others. However, these studies 

will transcend the field of management information systems because they involve an 

interdisciplinary approach that draws from medicine, management science, and 

behavioral science. Thus, the aims of these future projects may seem too broad, but they 

all have a common theme of trying to have users accept a new system. 
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