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1. Introduction 

Organizations invest in IT systems with the hope of cutting costs, increasing the quality of 

products or services [1]. But if users do not accept the systems, the organizations can not 

benefit significantly from the new systems. On the other hand, if users accept new IT 

systems they become more willing to make use of the new systems [2]. The usage of a newly 

introduced system can be a sign of the IT system success [3]. Therefore, finding the reasons 

that motivate people to use or understand the source of resistance to use new IT systems, is 

important to both system designers and developers [4].  

The use of IT in health care practices has increased recently [5]. A variety of IT systems such 

as clinical information systems, personal digital assistants, electronic patient records and 

other applications have gradually become established in the healthcare industry. Clinical IT 

applications in healthcare are regarded as a key element in raising the quality of medical 

care. However, factors affecting the healthcare professionals’ adoption behavior regarding 

IT systems are not completely clear yet [6,7,8]. The concern of having new clinical IT systems 

unused is still one of the biggest issues for the clinical IT developers [9,10].  

With reference to a study done by Walter and Lopez [8] two types of IT are available in 

medical care environment. The first one is Electronic Medical Records (EMR) systems which 

are computer systems that allow users to create, store, and retrieve patient charts on a 

computer. The second one is Clinical Decision Support (CDS) system that is classified as a 

decision support system. A CDS System is regarded as an application of Decision Support 

System (DSS), which takes patient data as input and generates decision- specific advice 

[11,12]. These systems are referred to as knowledge-based systems that use patient data and 

series of reasoning techniques to generate diagnostic and treatment options and care 
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planning. Typically, clinical IT is designed to enhance decision-making in health care 

environment and in this study the emphasis is on CDS systems. 

There is enough evidence to state that healthcare professionals are different from other IT 

users in terms of accepting technology and may respond differently to clinical IT [13,14]. 

Their different IT adoption behavior is attributed to their professional characteristics such as 

specialized training, professional autonomy and professional work context. Healthcare 

professionals are highly sensitive to changes in their work setting especially they are more 

concerned about the kind of changes that are perceived as a threat to their professional 

autonomy [15,16,17,18]. On the other hand, different features of CDS such as guidelines and 

instructions given by those systems can affect healthcare professional’s IT acceptance.  

It means that the healthcare professionals’ CDS adoption may be affected by their perceived 

level of interactivity with the CDS system. Therefore, the feature and nature of instructions 

and guidelines given by IT to healthcare professionals in terms of problem-solving process 

may be considered as an element that invalidate their professional autonomy [19]. Thus, the 

antecedent of healthcare professionals’ perceived threat to professional autonomy is the 

rules, instructions and diagnostic options provided by the CDS.  

2. Theory of professionals 

While a variety of definitions for the term professional have been suggested, this study uses 

the definition from sociology. According to the classic work of Larson [19], professionals are 

defined as “members of occupations with special power and prestige based on special 

competence in esoteric bodies of knowledge linked to central needs and values of the social 

system”. With attention to the study conducted by Sharma [20], members of some 

professions have been called professionals, in light of their command of focal as well as 

demanding knowledge that they possess. This list includes the holders of five professions 

namely financial analysts, lawyers, university professors, accountants and finally 

physicians.  

It should be mentioned that generally, the medical profession has been thought of as the 

model or symbol of professionals based on the nature of the knowledge owned by 

physicians compared to the others. According to Watts [21] in all public polls which were 

taken in the USA in the second half of 20th century, the public selected physicians as the 

most honored professionals.  

3. Types of healthcare professionals 

In this study, the focus is on IT adoption behavior of healthcare professionals. Based on a 

review a literature, different types of medical workers are considered as healthcare 

professionals. Generally, healthcare professionals or medical professionals are distinguished 

from others as professionals specialized in serving diagnosis and treatment to patients’ 

medical issues and disease. This group encompasses all physicians such as general 

practitioners, internists, pediatrics, radiologists, geriatrics, gynecologists, pathologists, 
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surgeons, and other specialty doctors. For the entire mentioned group, the possibility of 

working with clinical information systems to deliver proper treatment and health care to 

patients is reasonable.  

4. The unique characteristics of healthcare professionals 

Professionals have some distinct and professional characteristics whereby they are viewed 

different from other non-professionals. Due to the scope of this study, the special 

characteristics of healthcare professionals are put at the center of attention. Healthcare 

professionals’ professionalism has long been based on a defined set of values. The most 

important feature is healthcare professional autonomy and the other features are patient 

sovereignty, physician confidentiality, and habits of learning. According to Raelin [22], 

professional autonomy is defined as the control that professionals have over the processes 

and content of their work.  

Patient sovereignty is defined as paternalism or the traditional model of doctor-patient 

relationship that includes official instruction and the patient's values in shared decision-

making is not really emphasized in this type of communication [23]. Physician 

confidentiality is an important issue in the relationship between patients and physicians 

specifically in the disclosure of a patient’s personal health information, medical histories 

and symptoms to physicians without any distress.  

The increasing body of medical knowledge is a main concern to all types of doctors. Their 

habits of learning are associated with their subjective ability to keep themselves 

professionally updated on new medical findings. This includes spending time on attending 

courses/congresses and medical readings [24]. 

With reference to the findings of an exploratory study conducted by Chau and Hu [25], 

some unique characteristics are believed to be held by healthcare professionals. Three 

characteristics have been proposed as the main characteristics of this group. The first one is 

specialized training that reveals their domination over knowledge which has been obtained 

during a lengthy period of education. As stated by Watts [21], they devote a considerable 

portion of their youth preparing for the profession. Their body of knowledge is directly 

associated with the lives of patients. In this profession even a slight mistake can be fatal. 

Therefore, the heightened emphasis has been placed on specialized training of healthcare 

professionals.  

The second characteristic is professional autonomy. Based on this characteristic, healthcare 

professionals proclaim that they are in the best position to drive, organize, and regulate their 

own practice. They are judged mainly through a peer review process in which professionals 

evaluate each other. As mentioned by Zuger [26], professional autonomy has clearly been 

the most important value. This advantage provides healthcare professionals with a sense of 

pride, and accomplishment. In addition, they take special power, prestige, and authorities, 

as well as they are put at the top of the hierarchy in the health care profession.  
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As stated by Watts [21], and Montague et al. [27], the last item is professional work 

arrangements where healthcare professionals become health care providers, hospitals 

became health care facilities, and a patient acts as both the product and the client in such a 

system. Also, in this setting, two other occupational groups (para-professionals and non-

professionals) work with healthcare professionals. These two groups, the role they play in 

healthcare organizations and their relevance to this study is addressed in the following 

section.  

5. Professional autonomy: The central privilege  

According to Starr [28] at the start of the second half of the 20th century, healthcare 

professionals are viewed as the holders of desirable autonomy and respect within the health 

care industry. In accordance with Abbott [29], being members of a profession is certainly 

conducive to professional autonomy. Based on a study by Adams [30], professional 

autonomy is considered as a key factor of the medical profession. Drawing on a recent study 

by Walter and Lopez [8], professional autonomy is viewed as a precious privilege given to 

professionals and they do not like to lose it in their workplace. Throughout this research the 

term professional autonomy is used to refer to having control over the state of affairs, course 

of actions, practices, or components of their work in relation to their own collective and 

finally, individual conclusion for applying their profession’s body of knowledge and 

capability [31]. 

As pointed out by Freidson [32], based on professional autonomy which is granted to 

professionals, individuals outside the profession (non-professionals) do not know how to 

evaluate the practices of the professionals due to lack of required knowledge. Relying on 

professional autonomy, physicians are provided with separate bylaws and arrangement 

within hospitals [28]. 

Professional autonomy generates two main expectations of professionals. On the one hand, 

they are required to practice with extreme conscientiousness and without any direct 

surveillance. One the other hand, they are trusted to take on the necessary measures in 

carrying out their tasks [33]. Previous studies have reported that it is very difficult to 

evaluate the physicians’ performance due to the unstructured nature of their practice [34]. 

This view is supported by Wilson et al. [35] who point out that some usual objective 

measures like revenue or number of published articles, which are applicable to measure 

individual outputs in other practices, cannot be used to evaluate professionals especially 

physicians.  

A peer review process is being utilized in professional settings in order to validate the 

evaluation of professionals based on subjective analysis of objective measures. According to 

Walter and Lopez [8], one of the most important characteristics of professional autonomy is 

being analyzed by peers instead of non-professionals who are outside the profession. 

Therefore, it is becoming increasingly difficult to ignore the importance of professional 

autonomy that indicates the possession of esoteric body of knowledge which the outsiders 

are not aware of.  
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On the basis of having professional autonomy, professionals are given some special rights. 

First, professionals take advantage of having more access to critical resources than non-

professionals. A survey conducted by Freidson [33] shows that as long as professionals are 

not provided with adequate resources such as equipment and staff, they can claim that their 

work cannot be accomplished in the best way.  

Second, professionals have power over the tasks carried out by non-professionals (ones who 

do not have professional qualification, skills as well as knowledge and are involved in 

administrative duties, clerical and office work) and para-professionals (ones who possesses 

only partial professional skills such as technicians that assist professionals in performing 

their work) and can control the tasks carried out by them [36].  

It should be added that the advantage of having control over subordinate groups is more 

considerable in those organizations with existing hierarchies among various working 

groups. A hospital is regarded as an organization in which different work-related groups 

(physician assistants, nurses, medical technicians, and administration) possess different 

levels of medical knowledge and among all; physicians are placed at the top of the 

hierarchy. The following figure (Figure-1) shows the hierarchy of different occupational 

work groups involved in a hospital, based on their level of medical knowledge. 

 

Figure 1. The hierarchy in healthcare organizations based on level of medical knowledge 

6. Theory of interactivity  

One view toward any new computerized system is that IT can reduce dependence on 

specific personnel [37]. These rules, procedures, and recommendations designed and 

embedded in IT can weaken their claim on possession of special competence in problem 

solving. Moreover, these instructions can invalidate their decision making skills in terms 

of deciding what to do for treatment of their patients. As stated by Harrison et al. [38], 

healthcare professionals feel uncomfortable when they face regulations and instructions 

generated by a clinical decision system that advises them on what to do. This is because 

they believe that they can treat their patients based on their specialized knowledge, 
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experience, skills and competence. According to Lowenhaupt [39], healthcare 

professionals become more anxious when someone or something (such as a computer 

system, here is CDS) shows he/it has more knowledge than them regarding what to be 

done with their patients.  

Bucy [40] has mentioned that there is a slight difference between interactivity and social 

interaction in the form of person-to-person conversation or face-to-face communication. 

On the one hand, interactivity can be viewed as a special sort of mediated social 

interaction, like online chat, discussion forums, or teleconferencing. On the other hand, it 

can appear as impersonal interactions with media content or nonhuman agents such as 

computer game playing, e-commerce transactions, and various other forms of content 

interactivity. Perceived level of interactivity is largely based on the belief that the 

interactive nature of the clinical system can assist in creating cooperation between 

healthcare professionals and clinical IT systems. Perceived level of interactivity with CDS 

can be divided into three parts. 1. Interactive features of CDS itself. 2. being responsive to 

customized needs of healthcare professionals. 3. Interaction between healthcare 

professionals and CDS.  

In this study, the effect of level of healthcare professionals’ interactivity with a new CDS is 

examined on the perceived threat to professional autonomy. Based on the interactivity 

theory which explains human – computer perceived interaction; a high level of interactivity 

can be demonstrated in simultaneous, reactive and continuous exchange of information [41] 

that assists in conducting users’ tasks. A higher perceived level of interactivity with a 

system causes higher degree of control that healthcare professionals have during the 

interaction with an IT system. Higher level of control consequently may result in the less 

threat perceived from the system to their professional autonomy and in turn they become 

more prone to use the new IT. This issue indicates that when healthcare professionals 

perceive low level of control over the health care process due to the function and features of 

the new CDS, they become less likely to use the system. In other words, if healthcare 

professionals perceive that the regulations given out by CDS may threaten their professional 

autonomy and CDS acts as their supervisor directing them what to do without their 

interference, they perceive this kind of IT (with low level of interactivity) as encroaching on 

their professional autonomy. Thus, different level of interactivity with CDS system is 

conducive to different perception toward using that system. For instance, healthcare 

professionals may perceive a low level of interactivity with the CDS in comparison with the 

EMR.  

As a result, perceived level of interactivity is largely based on the belief that the interactive 

nature of the clinical system can assist in creating cooperation between the healthcare 

professionals and the IT system. If healthcare professionals perceive that the nature of new 

CDS is interactive, they perceive more control and in turn they perceive less threat to their 

professional autonomy [8]. As a result, we propose that low level of perceived interactivity 

with CDS leads to low level of involvement in performing activities with the aid of the CDS 
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system. Therefore, this situation inevitably results in low level of perceived control over 

processes and procedures of patients’ treatment. 

Interactivity has been defined in the literature in diverse ways [42]. Based on a review 

of the literature, interactivity is generally delineated as a property of the technology, the 

communication setting, or the perceptions of users [43]. In the first part of the 

definition, features of technology provide the set of interface actions that the systems 

allow and the degree of interaction changes based on user skills and competencies. The 

second part of the definition points to the communication setting as the locus of 

interactivity and specifies that interactive processes can be observed in the form of 

message exchanges (e.g., [44]). The control that users practice over the content of 

mediated exchanges is at the core of both message-related and technology-oriented 

definitions of interactivity.  

According to Steuer [45] interactivity is defined as the “extent to which users can 

participate in modifying the form and content of a mediated environment in real time”. 

Likewise, Neuman [46] stated that interactivity is “characterized by increased control over 

the communication process by both the sender and receiver”. Williams, Rice, and Rogers 

[47] put forward interactivity as “the degree to which participants in a communication 

process have control over, and can exchange roles in, their mutual discourse”. Based on 

Jensen [48] interactivity is “a measure of a media’s potential ability to let the user exert an 

influence on the content and/or form of the mediated communication’. In the media 

literature, interactivity is regarded as a key motive for users’ social responses to 

computers [49]. 

Stromer-Galley [50] has brought up the matter of categorizing the different types of 

interactivity into two general dimensions: interactivity as a product and interactivity as a 

process. The first type is related to interaction with content, dealing with the control that 

users apply over the selection and presentation of online content, such as text, 

audiovisuals, multimedia, and other features of the interface [50]. McMillan [43] has 

mentioned that product interactivity is a type of user-to-system interaction, whereas 

Stromer-Galley [50] previously used the term media interaction. Also Rafaeli [51] call such 

interactions as reactive communication. The second type of interactivity addresses person-

to-person conversations which are mediated by the technology. Massey and Levy [52] 

have called this process interpersonal interactivity. McMillan [43] has employed the term 

user-to-user for this form of interaction while Stromer- Galley [50] referred this to the 

human interaction. 

According to McMillan and Hwang [42], three elements come out commonly in the 

interactivity literature: direction of communication (responsiveness and exchange), user 

control (participation and features) and time (timely feedback and time required for 

retrieving information). Many studies have taken Human-to-Computer Interaction (HCI) 

into account to explain the ways humans can gain control over computers and other new 

media, such as video games [53, 54]. Reeves and Nass [49] have stated that with attention to 
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user control, a group of scholars centers their studies on human perception and another 

group focuses on computer design. As far as a human focus is concerned, studies examine 

how individuals interpret computer character [55]. Interactivity acts to provide a human-

like signal in the context of human-computer to fill the interface with agency and motivate 

users to communicate with the computer not only as a medium but also as a source of 

interaction [56].  

Interactivity has some positive consequences in relation to user-system behavior. The level 

of interactivity might be vital to get users be involved in the online process, hence 

interactivity may make consumers more alert about information when working online [57]. 

Based on Bucy [58], the positive benefits of interactivity usually referred to as increased 

engagement, knowledge gain (or uncertainty reduction), user satisfaction, and efficacy. 

Other studies have stated that increased interactivity leads to increased feelings of tele-

presence [59], greater involvement with the system [44], and creating more positive attitudes 

toward the system such as higher credibility [60]. As stated by Agarwal and Karahanna, [61] 

a greater sense of involvement with an IT system reduces the perceived cognitive burden 

and encourages the user to spend more time experiencing the system.  

7. Healthcare professionals’ perceived level of interactivity with clinical 

IT system 

The interactivity construct has been initially focused on the context of computers, websites, 

online advertisements, and web-based mass communication but it has not been tested yet 

with technologies and IT applications in other fields especially in professional 

environment. In this study, the concept of interactivity is extended from the context of 

interaction between customers and websites as well as online advertising to clinical 

information systems and the healthcare professionals. Therefore, this study is a step 

forward in defining the concept of interactivity with clinical information systems and 

extending it to the professional context of healthcare practice. In the context of this study, 

interactivity can be defined as the amount and quality of two-way communication, 

reciprocal activity, cooperation and direct relationship between the CDS and healthcare 

professionals when the CDS asks requirement and disease symptoms to operate based on 

the built in instructions. One of the antecedents of physicians’ perceived threat to 

professional autonomy is the rules, instructions and diagnostic options provided by the 

CDS. Function of any new computerized system (such as CDS) can reduce dependence on 

specific personnel [72]. But the culture of medical practice has always given emphasis to 

individual physician autonomy [73,74]. Therefore, maintaining the autonomy causes the 

changes brought by IT systems not to be always well-received by healthcare professionals 

and becomes one of the biggest challenges for CDS implementation in particular. Also, 

concerns about overreliance on the device (CDS), makes healthcare professionals become 

worried on losing their autonomy. According to Lowenhaupt [39], physicians become more 

anxious when someone or something (such as a computer system) can perform in a way as 

though he/it knows more than physicians do about their patients. As a result, they feel 
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their level of control over patient care process, decisions and resource allocation will 

become less by the presence of the CDS. On the other hand, rules, procedures and 

recommendations designed and embedded in CDS can be seen as encroaching on the 

healthcare professionals’ professional autonomy. As stated by Harrison et al. [38], 

physicians feel uncomfortable when they are faced with regulations and instructions 

produced by CDS advising them what to do because they believe they are able to treat their 

patients better based on their specialized knowledge, experience and competence. 

According to the study conducted by Dowswell [14], a majority of general practitioners 

accepted clinical guidelines as a tool to enhancing healthcare delivery, but when they 

perceived the encroaching guidelines on their professional autonomy, they started 

showing negative reaction toward the IT system.  

On the one hand, Pain et al. [65] have stated that a computerized prescription system cannot 

eliminate the power of the doctor, because at the end of the day the doctor has the authority 

to decide what medicine to be prescribed. On the other hand, as suggested by Walter and 

Lopez [8], features of a clinical information system may influence perceived threat to 

professional autonomy. One possible feature is the level of interactivity that may change 

user perception of control and consequently affect perceived threat to professional 

autonomy. In the context of healthcare, perceived control can be described as the amount of 

control that a physician feels she/he has in using a clinical information system. Healthcare 

professionals’ resistance toward using CDS does not always occur because the CDS 

distributes their abstract knowledge among the subordinate group in a hospital setting. 

Most of the time the rules and recommendations given by the system make healthcare 

professionals feel threatened because the system itself invalidates their exclusive knowledge 

claim. According to Mclaughlin and Webster [66], lab officers and medics perceived rules 

and recommendations of the IT system as threatening to their professional autonomy. Some 

respondents in this study declared that they changed the way the system interacted with 

them in order to save their autonomy.  

Therefore, one feature of clinical information systems that influences professionals’ 

perceived control is their level of interactivity. Perceived interaction is characterized as the 

level of interaction that a user perceives while experiencing the computerized system, and 

the extent to which the system is perceived to be responsive as well as sensitive to the 

user’s needs. With attention to the medical literature, there are three levels of interactivity 

with a medical technology [67]. At the first level, healthcare professionals use the 

technology as a means to generate data so the experts can make a diagnostic decision. 

Therefore, at this level of interaction the medical IT can be considered as an enabler. At the 

second level, the technology is more complicated and acts as a partner of professionals. At 

this level both physicians and technology have the same weight. At the third level, the role 

of healthcare professionals is demonstrated in supervising the technology. At the third 

level, the technology takes on decision making process and recommends course of action 

and users are just responsible to control the process. At this level healthcare professionals 

are considered as operators. According to Lacramioara and Vasile [68], a factor that plays 

an important role in the interaction between human and computer for healthcare 
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applications is the functionality of a simple, responsive and useful user interface. Also as 

stated by Tung et al. [6], information quality and message prompting have found to be 

influential factors.  

Perceived level of interactivity with CDS can be divided into three parts. 1. Interactive 

features of CDS itself. 2. being responsive to customized needs of healthcare professionals. 3. 

Interaction between healthcare professionals and CDS.  

1. The features of CDS’s information delivery such as quality of information and basic 

evidence are the most important causes for the effect of CDS on patient safety and 

quality improvement. A question arises in this area is how much control the user will 

have in getting access to the CDS information. According to Osheroff [69], the “five 

rights” of CDS is a good guideline of what is required for having effective delivery. CDS 

should be designed in a way to give the right information to the right person in the right 

format through the right channel at the right time (when the information is needed). 

The key issues for healthcare professionals to consult with a patient using the CDS are speed 

and ease of access. Users may be aware of the need for information but if access is too 

difficult or time-consuming, healthcare professionals may prefer not to use the CDS.  

2. The interactive CDS includes both nationally recommended guidelines and customized 

order sets designed by an individual healthcare professional [69]. Therefore, the 

interactive CDS is responsive to the needs of healthcare professionals in unique case of 

a patient and encompasses order sets adapted for particular conditions or types of 

patients (ideally based on evidence-based guidelines and modified to manifest 

individual healthcare professionals’ preferences).  

According to Berner [70], the CDS that is integrated into the workflow and work activities is 

more likely to be used by healthcare professionals. On the other hand, fitting CDS features 

(such as timing, structure, and design) into the workflow often necessitates unique 

customization to local processes and configuring the system for use in the local 

environment. In some case where the previous clinical processes were inefficient or 

ineffective, the processes should be changed. According to Miller et al. [71], in some cases, 

some special features of CDS are ordered to fit into the local context. 

3. Healthcare professionals should be involved in entering patient data into the CDS 

application and also getting relevant information (e.g., lists of possible diagnoses, drug 

interaction alerts, or preventive care reminders) from the CDS to perceive more control 

over the care processes. On the other hand, if the CDS’s recommendations and 

notifications are delivered but the healthcare professional does not interact with the 

system, the effect of timely response is doomed to be a failure [71]. 

A question related to autonomy is how much control healthcare professionals have over the 

system and how they respond to the CDS. This aspect of control relates to whether it is 

mandatory for them to accept the CDS suggestions, whether they can easily not take the 

suggestions into account, or whether the healthcare professionals take significant effort to 
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override the CDS advice [71]. Previous theories of CDS gave more emphasis to CDS output 

and limited healthcare professionals’ control, but the new methodology of using CDS states 

that healthcare professionals can filter, review and finally select the useful and relevant 

suggestions and override others. With the use of this method a balance between healthcare 

professionals’ desire for autonomy and the CDS suggestions for improving patient safety or 

decreasing practice costs, is made.  

To sum up, the main goal of CDS is to interact with healthcare professionals and assist them 

in providing care planning and diagnosis analysis. In this human-machine interaction, both 

the healthcare professional’s knowledge and the CDS function are required to better analyze 

the patients' data rather than relying on either human or CDS to make it on their own. In the 

interactive relationship between CDS and health care professionals, healthcare professionals 

input a set of required information and CDS makes a set of suggestions, advice and 

diagnostic options for the healthcare professionals and they go over the output and select 

useful one and remove irrelevant suggestions. In this manner, a CDS does not make 

decisions for healthcare professionals telling them what to do. Also, the process of 

interaction with CDS can be perceived more interactive when the possibility of adapting and 

customizing the system is considerable in case of a patient. Therefore, in this way healthcare 

professionals perceive CDS as an enabler or partner in which the decisions are not directly 

made by the CDS system.  

Perceived level of interactivity is largely based on the belief that the interactive nature of 

the clinical system can assist in creating cooperation between healthcare professionals and 

clinical IT systems. According to McMillan and Hwang [72], by improving understanding 

on perceived interactivity, kind of systems can be developed that effectively make use of 

interactivity. If healthcare professionals perceive that the nature of new clinical system is 

more interactive, they perceive more control over process. As a result, the possibility of 

interaction with the system increases and in turn lowers their perceived threat to the 

professional autonomy. Psychologists argue that the feeling of being in control of any 

stimulating event results in approaching behavior, while a lack of that makes anxiety and 

leads to avoidance behavior [71]. According to Pianesi et al. [73], following the suggestion 

of Hoffman and Novak [74], it is shown that higher levels of involvement result in a greater 

feeling of being in control. As stated by Prasad and Prasad [75], employee involvement in 

interaction with systems can minimize resistance to technological change in organizations.  

Thus, different level of interactivity with IT system is conducive to different perception 

toward using that system. For instance, healthcare professionals may perceive low level of 

interactivity with the CDS in comparison with the EMR because they think their role in the 

decision making and treatment gradually becomes less significant while using CDS.  

8. Conclusion 

As mentioned before, one way to reduce perceived threat to professional autonomy is 

directly related to organizational environment and human-human relationship such as the 
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healthcare professionals’ relationship with other occupational groups like the subordinate 

group. The second way to decrease the negative effect of perceived threat to professional 

autonomy is related to machine-human interaction and the structure, instructions and 

features of a CDS system [8]. As literature states, a new CDS can reduce dependence on 

healthcare professionals. Therefore, healthcare professionals are always worried about 

overreliance on CDS and consequently losing their autonomy. In this regard, the rules, 

recommendations, instructions and care planning provided by a CDS is another base for 

healthcare professionals to view CDS as threatening to their professional autonomy and 

make them believe they are losing their control over the processes, procedures of their 

practice.  

To reduce this negative effect, the study recommends high level of interactivity with the 

CDS system. Interactivity is characterized by increased control over the relationship 

between user and system. Higher level of interactivity leads to a higher level of involvement 

with the system and increase the control over each step of the patient care process [44]. Also, 

the high level of interactivity encourages the users to spend more time experiencing with the 

system. In another view, interactive nature of a CDS system can assist healthcare 

professionals in creating a reciprocal relationship with the system. If healthcare 

professionals perceive that the nature of a CDS system is interactive, they perceive more 

control over the process.  

This study is one of the first attempts to examine the construct of perceived level of 

interactivity as a means to reduce the negative effect of perceived threat to professional 

autonomy among healthcare professionals. The result of this study shows that if healthcare 

professionals have an interactive relationship with the CDS system, their level of 

involvement in the process increases and they believe more control over the procedures. 

Under this situation, instead of showing negative reaction toward new CDS they support 

the new system in hospital. As a conclusion, the more interactivity perceived by healthcare 

professionals, the less threat perceived from the new CDS system. This result has a practical 

implication for IT design. One way to reduce perceived threat to professional autonomy is 

directly related to user-machine relationship and features of the CDS system. One important 

aspect of interactivity is rooted in the features and instructions embedded in the CDS 

system. The interactive features of the system increase interactivity which is perceived by 

healthcare professionals in the relationship with the system. Based on the findings, IT 

designers should design the features, rules and instructions of the CDS system more 

interactive in order to increase the healthcare professionals’ level of control over the patient 

care process. 

Author details 

Pouyan Esmaeilzadeh 

Graduate School of Management, Universiti Putra Malaysia (UPM), UPM Serdang,  

Selangor, Malaysia 



 
Interaction with Clinical Decision Support Systems: The Challenge of Having a Steak with No Knife 29 

9. References 

[1] Lederer, A.L., Maupin, D.J., Sena, M.P. and Zhuang, Y. (1998), The role of ease of use, 

usefulness and attitude in the prediction of World Wide Web usage, Proceedings of the 

1998 Association for Computing Machinery Special Interest Group on Computer 

Personnel Research. 

[2] Succi, M.J., Walter, Z.D. (1999). Theory of user acceptance of information technologies: 

An examination of health care professionals, 32nd Hawaii International Conference on 

System Sciences, Hawaii, IEEE Computer Society. 

[3] Pikkarainen,T., Pikkarainen,K.,Karjaluoto,H.,Pahnila.S.,(2004), Consumer acceptance of 

online banking: an extension of the technology acceptance model, 14(3), Internet 

research, 224–235 www.emeralinsight.con/researchregister. 

[4] Mathieson, K. (1991). Predicting User Intentions: Comparing the Technology 

Acceptance Model with the Theory of Planned Behavior, Information Systems Research, 

2(3), 173-191. 

[5] Obstfelder, A., Engeseth, K.H., Wynn, R., (2007).Characteristics of successfully 

implemented telemedical applications, Implement Sci. 2 (25). Aggelidis, V. P., 

Chatzoglou, P. D. (2009). Using a modified technology acceptance model in hospitals, 

International Journal of Medical Informatics, 78(2), 115-126.  

[6] Tung, F.C., Chang, S.C., Chou, C.M. (2008). An extension of trust and TAM model with 

IDT in the adoption of the electronic logistics information system in HIS in the medical 

industry, Int. J. Med. Inform. 77 (5), 324–335. 

[7] Walter, Z., Lopez M.S.(2008). Physicians acceptance of information technology: Role 

of perceived threat to professional autonomy, Decision Support Systems, 46(1), 206-

215. 

[8] Kijsanayotin, B., Pannarunothai, S., Speedie, S.M., (2009), Factors influencing health 

information technology adoption in Thailand’s community health centers: Applying the 

UTAUT model, International Journal Medical Informatics, 79, 404-416.  

[9] Gagnon, M.P, Pluye, P., Desmartis, M., Car, J., Pagliari, C., Labrecque, M., Fremont, P., 

Gagnon, J., Nojya, M., Legare, F. (2010), A systematic review of interventions promoting 

clinical information retrieval technology (CIRT) adoption by healthcare professionals, 

International Journal of Medical Informatics, 79, 669-680.  

[10] Van Bemmel, J. H., Musen, M. A. (1997). Handbook of medical informatics. NY: 

Springer. 

[11] Chang, I-C., Hwang, H-G., Hung, W-F., Li, Y-C., (2007), Physicians’ acceptance of 

pharmacokinetics-based clinical decision support systems, Expert Systems with 

Applications, 33, (2), 296–303. 

[12] Paul, D.L., McDaniel, R.R., Jr. (2004). A field study of the effect of interpersonal trust on 

virtual collaborative relationship performance, MIS Quarterly 28 (2), 183–227. 



 
eHealth and Remote Monitoring 30 

[13] Schaper, L.K., Pervan, G.P (2007). ICT and OTs: a model of information and 

communication technology acceptance and utilization by occupational therapists, 

International Journal of Medical Informatics, 76, 212-221. 

[14] Dowswell, G. Harrison, S. Wright, J. (2001). Clinical guidelines: attitudes, information 

processes and culture in English primary care, International Journal of Health Planning 

and Management, 16 (2), 107–124. 

[15] Goldman, L. (1974). Doctors' attitudes toward national health insurance. Medical Care, 

12 (5), 413–423. 

[16] Harrington, C., (1975). Medical ideologies in conflict. Medical Care, 13(11) 905 

–914. 

[17] Hayward, R.S.A., Moore, K.A. (1997).Canadian physicians' attitudes about and 

preferences regarding clinical practice guidelines, Canadian Medical Association 

Journal, 156 (12) 1715–1723. 

[18] Borkowski, N.M., Allen, W.R. (2003). Does attribution theory explain physicians' 

nonacceptance of clinical practice guidelines?, Hospital Topics: Research and 

Perspectives on Healthcare, 81 (2), 9–21. 

[19] Larson, M.S. (1977). The Rise of professionalism: A sociological analysis, University of 

California Press, Berkeley, CA. 

[20] Sharma, A. (1997), Professionals as agent: knowledge asymmetry in agency exchanges, 

Academy of Management Review, 22 (3),758–798. 

[21] Watts, C.(2008). Erosion of healthcare professional autonomy and public respect for the 

profession. Surgical Neurology, 71(3), 269-273.  

[22] Raelin, J. (1989). An anatomy of autonomy: managing professionals, The Academy of 

Management Executive, 3 (3), 216–228. 

[23] Smith, D.H., Pettegrew L. S. (1986), Mutual persuasion as a model for doctor-patient 

communication, Theoretical Medicine, 7(2), 127-146.  

[24] Magne, N., Olaf, A. (2007), Doctors' learning habits: CME activities among Norwegian 

physicians over the last decade, BMC Medical Education, 7(1), 10.  

[25] Chau, P.Y.K., Hu, P.J. (2002).Investigating healthcare professionals' decision to accept 

telemedicine technology: an empirical test of competing theories, Information and 

Management 39 (4), 297–311 

[26] Zuger A. (2004). Dissatisfaction with medical practice. N Engl J Med, 350 (1),69-75. 

[27] Montague, E.N.H., Kleiner B.M. Winchester W.W. (2009). Empirically understanding 

trust in medical technology. International Journal of Industrial Ergonomics, 39 (4), 628-

634. 

[28] Starr P. (1982). The second transformation of American medicine. New York: Basic 

Books, Inc.  

[29] Abbott, A. (1988). The System of Professions: An Essay on the Division of Expert Labor, 

University of Chicago Press, Chicago, IL. 



 
Interaction with Clinical Decision Support Systems: The Challenge of Having a Steak with No Knife 31 

[30] Adams, D.W. (1980). Standards and the development of professions: Implications for 

educational evaluation. Paper presented at the 64th Annual Meeting of the American 

Educational Research Association. 

http://eric.ed.gov/ERICWebPortal/custom/portlets/recordDetails/detailmini.jsp?_nfpb=t

rue&_&ERICExtSearch_SearchValue_0=ED193291&ERICExtSearch_SearchType_0=eric_

acc_no& accno=ED193291(Accessed October 16, 2011)  

[31] Lengermann, J.J.(1971), Supposed and actual differences in professional autonomy 

among CPAs as related to type of work organization and size of firm, The Accounting 

Review, 46 (4), 665–675. 

[32] Freidson, E. (1970), Professional Dominance: The Social Structure of Medicine, Atherton 

Press, New York. 

[33] Freidson, E. (1988). Profession of Medicine: A Study of the Sociology of Applied 

Knowledge, The University of Chicago Press, Chicago, IL. 

[34] Schainblatt, A.H. (1982), How companies measure the productivity of engineers and 

scientists, Research Management 25(3), 10–18. 

[35] Wilson, D.K., Mueser, R. , Raelin, J.A. (1994). New look at performance appraisal for 

scientists and engineers, Research Technology Management. 37(4), 51–55. 

[36] Bonora, E.A, Revang, O.(1991). A strategic framework for analyzing professional service 

firm _ developing strategies for sustained performance, Strategic Management Society 

Inter organizational Conference, Toronto, Canada 

[37] Nonaka, I.,Takeuchi, H.(1995). The knowledge –creating company, Oxford University 

Press, New York. 

[38] Harrison, S. Dowswell, G., Wright, J. (2002). Practice nurses and clinical guidelines in a 

changing primary care context: an empirical study, Journal of advanced nursing, 39 (3), 

299–307. 

[39] Lowenhaupt, M. (2004). Removing barriers to technology. The Physician Executive, 

30(2), 12-14. 

[40] Bucy, E. P. (2004). The interactivity paradox: Closer to the news but confused. In Media 

access: Social and psychological dimensions of new technology use, eds. E. P. Bucy and 

J. E. Newhagen, pp. 47–72. Mahwah, NJ: Lawrence Erlbaum Associates. 

[41] Zack, M. H. (1993). Interactivity and communication mode choices in ongoing 

management groups. Information System Research, 4(3), 207–239. 

[42] McMillan, S. J., and Hwang, J-S. (2002). Measures of perceived interactivity: An 

exploration of the role of direction of communication, user control, and time in shaping 

perceptions of interactivity. Journal of Advertising 31(3):29–42 

[43] McMillan, S. J. (2002). Exploring models of interactivity from multiple research 

traditions: Users, documents, and systems. In Handbook of new media, eds. L. 

Lievrouw and S. Livingston, pp. 163–182. London: Sage. 

[44] Rafaeli, S., Sudweeks, F. (1998). Interactivity on the Nets. In Network and netplay: 

Virtual groups on the Internet, eds. F. Sudweeks, M. McLaughlin, and S. Rafaeli, pp. 

173–189. Menlo Park, CA: AAAI Press/MIT Press. 



 
eHealth and Remote Monitoring 32 

[45] Steuer, J. (1995). Defining virtual reality: Dimensions determining telepresence. In 

Communication in the age of virtual reality, eds. F. Biocca and M. R. Levy, (pp. 33–56). 

Hillsdale, NJ: Lawrence Erlbaum Associates. 

[46] Neuman, W. R. (1991). The future of the mass audience. New York: Cambridge 

University Press. 

[47] Williams, F., Rice, R. E., Rogers, E. M. (1988). Research methods and the new media. 

New York: Free Press. 

[48] Jensen, J. F. (1998). Interactivity: Tracking a new concept in media and communication 

studies. Nordicom Review 1:185–204. 

[49] Reeves, B., Nass, C. (1996). The Media Equation: How People Treat Computers, 

Television, and New Media Like Real People and Places, New York: Cambridge 

University Press/CSLI. 

[50] Stromer-Galley, J. (2000). Online interaction and why candidates avoid it. Journal of 

Communication 50(4):111–132. 

[51] Rafaeli, S. (1988). Interactivity: From new media to communication. In Advancing 

communication science: Merging mass and interpersonal processes, eds. R. Hawkins, J. 

Wiemann, and S. Pingree, (pp. 110– 134). Newbury Park, CA: Sage. 

[52] Massey, B. L., and Levy, M. R. (1999). Interactivity, online journalism, and English-

languageWeb newspapers in Asia. Journalism & Mass Communication Quarterly 

76(1):138–151. 

Burgoon, J. K., Bonito, J. A., Bengtsson, B., Cederberg, C., Lundeberg, M., Allspach, 

L. (2000). Interactivity in human-computer interaction: interaction: A study of 

credibility, understanding, and influence. Computers in Human Behavior 16,553–

574. 

[53] Hanssen, L., Jankowski, N.W., Etienne R (1996), Interactivity from the Perspective of 

Communication Studies," in Contours of Multimedia: Recent Technological, 

Theoretical, and Empirical Developments, N.W. Jankowski and L. Hanssen, eds., Luton, 

UK: University of Luton Press, 61-73, 

[54] Moon, Y., Nass, C. (1996). How 'Real' Are Computer Personalities? Psychological 

Responses to Personality Types in Human-Computer Interaction. Communication 

Research, 2Z (6), 651-614. 

[55] Sundar, S. S., Nass, C.(2000), Source Orientation in Human-Computer Interaction: 

Programmer, Networker, or Independent Social Actor?, Communication Research, 27 

(6), 683-703. 

[56] Berthon, P., Pitt, L., Watson, R.T.(1996), Marketing communication and the worldwide 

web. Business Horizons, 39(5), 24-32. 

[57] Coyle, J.R., Thorson, E. (2001). The Effects of Progressive Levels of Interactivity and 

Vividness in Web Marketing Sites, Journal of Advertising. 30 (3), 65-77. 

[58] Bucy, E.P. (2003). Media credibility reconsidered: Synergy effects between on-air and 

online news. Journalism and Mass Communication Quarterly, 80(2),247-264.  



 
Interaction with Clinical Decision Support Systems: The Challenge of Having a Steak with No Knife 33 

[59] Kalyanaraman, S., Sundar, S.S., (2003). The Psychological Appeal of Personalized 

Online Content: An Experimental Investigation of Customized Web Portals, Paper 

presented at the meeting of the International Communication Association, San Diego, 

May. 

[60] Fogg, B. J. (2003). Persuasive Technology: Using Computers to Change What We Think 

and Do. Boston: Morgan Kaufmann. 

[61] Agarwal, R., .Karahanna, E., (2000). Time Flies when You’re Having Fun: Cognitive 

Absorption and Beliefs about Information Technology Usage. MIS Quarterly, 24, 665-

694. 

[62] Nonaka, I.,Takeuchi, H.(1995). The knowledge –creating company, Oxford University 

Press, New York.Varonen H, Kortteisto T, Kaila M, for the EBMeDS Study Group 

(2008). What may help or hinder the implementation of computerized decision 

support systems (CDSSs): a focus group study with physicians. Fam Pract, 

2;25(3):162-7. 

[63] Sittig D, Krall M, Dykstra R, et al. (2006), A survey of factors affecting clinician 

acceptance of clinical decision support. BMC Med Inform Decis Mak , 6(1):6. 

[64] Pain, D., Fielden, K., Shibl, R.A. (2003), Options on the use of clinical decision support 

systems for paediatric prescribing in a New Zealand hospital, Logistics Information 

Management, 16( ¾) 201-206. 

[65] Mclaughlin, J., Webster, A. (1998), Rationalizing knowledge: IT systems, professional 

identifies and power, The Sociological Review, 46 (4),781–802. 

[66] Kleiner,B.M., (2006), Sociotechnical system design in health care. In: Carayon, P. (ED.), 

Handbook of Human Factors and Ergonomics in Health Care and Patient Safety, 

Lawrence Erbaum Associates INC., Mahwah. 79 94. 

[67] Lacramioara, S. Vasile, S. (2006), Human_computer interaction reflected in the design of 

user interfaces for general practitioner, Int. J.Med. Inform. 75, 335-342. 

[68] Osheroff, JA. (2009). Improving medication use and outcomes with clinical decision 

support: a step-by-step guide. Chicago, IL: The Healthcare Information and 

Management Systems Society. 

[69] Berner, ES. (2009). Clinical decision support systems: State of the Art. AHRQ 

Publication No.09-0069-EF. Rockville, Maryland: Agency for Healthcare Research and 

Quality.  

[70] Miller RA, Waitman LR, Chen S, et al. (2005). The anatomy of decision support during 

inpatient care provider order entry (CPOE): empirical observations from a decade of 

CPOE experience at Vanderbilt. J Biomed Inform , 38(6):469-85. 

[71] McMillan, S. J., and Hwang, J-S. (2002). Measures of perceived interactivity: An 

exploration of the role of direction of communication, user control, and time in shaping 

perceptions of interactivity. Journal of Advertising 31(3):29–42 

[72] Pianesi, F., Graziola, I., Zancanaro, M., Goren-Bar, D., (2009). The Motivational and 

Control Structure Underlying the Acceptance of Adaptive Museum Guides - An 

Empirical Study, Interacting with Computers, 21(3), 186-200. 



 
eHealth and Remote Monitoring 34 

[73] Hoffman, D. L., Novak, T. P., (1996). Marketing in Hypermedia Computer Mediated 

Environemnts: Conceptual Foundations. Journal of Marketing, 60, 50-68. 

[74] Prasad, P., Prasad, A. (1994). The ideology of professionalism and work 

computerization: institutionalist study of technological change, Human Relations,47 

(12), 1433–1458. 


