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Abstract 

Electronic Medical Records (EMR) studies have broadly tested EMR use and outcomes, 

producing mixed and inconclusive results. This study carefully considers the healthcare delivery 

context and examines relevant mediating variables. We consider key characteristics of: 1) 

interdependence in healthcare delivery processes, 2) physician autonomy, and 3) the trend of 

hospital employment of physicians, and draw on theoretical perspectives in coordination, shared 

values, and agency to explain how the use of EMR can improve physicians’ performance. In 

order to examine the effects of physician employment on work practices in the hospital, we 

collected 583 data points from 302 hospitals in 47 states in the USA to test two models; one for 

employed and another for non-employed physicians. Results show that information sharing and 

shared values among healthcare delivery professionals fully mediate the relationship between 

EMR use and physicians’ performance. Next, physician employment determines which 

mediating variable constitutes the pathway from EMR use to physicians’ performance. Finally, 

we highlight the impact of shared values between the hospital and physicians in enhancing 

information sharing and physicians’ performance, extending studies of these behaviors among 

network partners in industrial settings. Overall our study shows that EMR use should be 

complemented by processual (information sharing), social (shared values) and structural 

(physician employment) mechanisms to yield positive effects on physicians’ performance.        
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INTRODUCTION   

Healthcare provider organizations (i.e., hospitals) in the USA are under substantial 

pressure to improve performance and it is commonly held that healthcare information 

technologies (HIT) – specifically electronic medical records (EMR) use – are an important 

solution (GAO, 2005; Smith, Bradley, Bichescu, & Tremblay, 2013). However, appropriating 

benefits from EMR use has been inconsistent and in some cases negative outcomes have been 

reported (McCullough, 2010). For example, Cedars Sinai Medical Center invested $34 million in 

an EMR system only to find that “physicians found that it took much, much longer to use the 

new computer system than did the same ordering with pen and paper… [and placed] severe 

limitations on their ability to make medical judgments,” (Smelcer, Jacobs-Miller, & Kantrovich, 

2009: p. 70). Similarly, Kaiser Permanente found that clinicians were taking 30 to 75 minutes 

longer per day to do their work with an EMR system (Scott, Rundall, Vogt, & Hsu, 2005).  

These industry examples raise two important issues facing hospital leaders; (1) 

appropriating benefits from technology use, and (2) coordinating with physicians to improve 

performance (ACHE, 2013). With regard to the former, while the federal government in the US 

has essentially mandated the ‘meaningful use’ of EMR via financial incentives/disincentives, 

achieving the expected performance improvements has been illusive (Smith et al., 2013). 

Regarding the latter, hospital performance is influenced to a great extent by the performance of 

the physicians practicing in the hospital (Ilie, Van Slyke, Parikh, & Courtney, 2009; Sinha and 

Kohnke, 2009). Although hospitals make available facilities and staff for patient diagnosis and 

treatment, autonomous physicians, who may have different financial incentives than the hospital, 

are the chief source of medical decision-making affecting length of stay, resource utilization, and 
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ultimately hospital performance (Field, Heineke, Langabeer, & DelliFraine, 2014; Fredendall, 

Craig, Fowler, & Damali, 2009).  

The fact that performance improvements from EMR use are not uniformly achieved 

could signal that the benefits are contingent upon the context of use. IT usage results in positive 

impacts when there is a match between use and requirements of the context. In general, the 

impact of information technology use on beneficial performance outcomes is mediated by 

variables that appropriately characterize the context of use (Markus & Tanis, 2000) and depends 

on complementary and supporting factors associated with use (Devaraj & Kohli, 2000). Thus far 

however, research looking at the relationship between EMR use and performance outcomes (i.e., 

financial performance of hospitals) has focused on the broad association between them in a black 

box fashion, providing an opportunity to carefully consider particular characteristics of 

healthcare processes (Ben-Assuli & Leshno, 2013; Poissant, Pereira, Tamblyn, & Kawasumi, 

2005; Smith et al., 2013). In addition, little is known, about how the use of EMR can improve the 

services provided by physicians (Jha et al., 2009). Thus, the objective of this paper is to examine 

how, and under what conditions, the use of EMR by healthcare delivery professionals (i.e., 

physicians, nurses, and hospital staff) in a hospital can be linked with improved physicians’ 

performance in the hospital. 

We address our research objective by developing   hypotheses that consider two variables 

particularly important to the healthcare context – information sharing and shared values between 

physicians and hospital staff, as links between EMR use and physicians’ performance. 

Considering that a substantial portion of physicians are independent, that is, not employed by the 

hospitals within which they practice (Bush, 2012), we examined its effect on the above 

relationships. We collected primary survey data to test the effects of observable organizational 
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phenomena with respect to EMR use by healthcare professionals, in employed as well as non-

employed physicians. This procedure produced two datasets totaling 583 data points collected 

from 302 hospitals in 47 states in the USA. We test two models – one examining hypotheses for 

employed physicians (n=302), and a second for non-employed physicians (n=281) – using 

Structural Equation Modeling and make three important theoretical contributions. First, we show 

that under particular conditions, both information sharing and shared values between the 

physician and the hospital mediate the relationship between EMR use and physicians’ 

performance, thus opening the somewhat intractable EMR – performance black box (Poissant et 

al., 2005). Second, our study reveals a role for physician employment by showing that it 

determines which of the two mediating variables constitute an ‘active’ pathway from EMR use to 

physicians’ performance. Third, we examine the difficulties in achieving coordination through 

information sharing and highlight the impact of shared values between the hospital and physician 

in enhancing it, extending current studies that focus on the role of shared values among network 

partners in primarily industrial settings (e.g., Carey, Lawson, & Krause, 2011; Villena, Revilla, 

& Choi, 2011). Overall our study shows that EMR use should be complemented by processual 

(information sharing), social (shared values) and structural (physician employment) mechanisms 

to yield positive effects on physicians’ performance. In doing so, we provide theoretical 

explanation for a particularly current and somewhat knotty issue for hospitals which are 

struggling to deal with the implications of physician autonomy (Boyer & Pronovost, 2010) for 

EMR use. 

 
THEORY AND CONTEXTUAL BACKGROUND 

EMR use is defined as the extent to which a hospital’s healthcare delivery professionals (i.e. 

doctors, nurses and staff) use electronic medical records systems for clinical documentation 
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(Ash, Gorman, Seshadri, & Hersh, 2004; Cutler, Feldman, & Horowitz, 2005; Jha et al., 2009). 

We note here that the EMR use is its collective use by healthcare delivery professionals 

(physicians and staff of the hospital). System usage at the collective level is an organizational 

behavior (Masetti & Zmud 1996, Devaraj & Kohli 2003). It emerges when users of an 

application are affiliated with one another, when tasks require a number of individuals to 

coordinate their work and when the system has features that facilitate interdependence in the 

form of communication, common data storage, common workflows (Burton-Jones & Gallivan 

2007). In the healthcare context, users of EMR systems, that is, doctors and medical staff are 

affiliated through their medical cases and need coordination for delivering healthcare. EMR 

applications facilitate communication between physicians and medical staff, enable them to 

perform their tasks through system workflows and provide common data storage. 

 High variation exists in EMR use among hospitals (Dobrzykowski, 2012). This may be 

owing to the inconclusive findings from researchers as to the efficacy of EMR use. Some EMR 

studies indicate positive outcomes such as patient satisfaction (Queenan, Angst, & Deveraj, 

2011) and reduced costs (Ben-Assuli & Leshno, 2013; Li & Benton, 2006), while other studies 

report negative effects such as increased physician documentation time and workload and 

reduced reporting flexibility (Poissant et al., 2005; Lahiri & Seidmann, 2012). Still other studies 

investigating EMR use and inpatient mortality and length of stay show little impact (Goh, Gao, 

& Agarwal, 2011). Agarwal et al. (2010) provide a comprehensive literature review of health IT 

(and EMR) use and anticipated improvements. 

Recent studies (e.g., Boyer & Pronovost, 2010; Devaraj, Ow, & Kohli, 2013) suggest, but 

do not elucidate why, lack of coordination in the healthcare delivery process may be a principal 

reason why EMR systems have failed to yielded unqualified benefits. Indeed, the literature does 
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not adequately address the relationship between EMR use, coordination among healthcare 

delivery professionals, and physicians’ services provided to patients in the hospital. In this 

section, we first draw from theories of interdependence to examine the requirement of 

coordination among physicians and hospital nurses/staff inherent in healthcare delivery 

processes, and use information processing theory to explain the role of information sharing as 

means to achieve coordination. We next describe barriers that might exist for information sharing 

among healthcare professionals and draw upon the concept of shared values between physicians 

and hospital staff as a means to increase information sharing. Third, we use an agency lens to 

suggest that physician employment might influence the relationship between EMR use, and 

information sharing and shared values.   

Coordination in Healthcare Processes 

Some key aspects characterize healthcare delivery processes. The exact content of tasks 

is not always known beforehand (Nembhard, Alexander, & Ramanujam, 2009), as diagnosis 

involves standard procedures such as testing and also emergent activities involving back and 

forth between physicians and nurses/clinical staff (Tucker, 2004). The order of tasks may not be 

specified, but involve iterations among collecting data about patients, consultations among 

specialists, and diagnosis (Malone & Crowston, 1994). Processes for a given patient-episode of 

healthcare delivery occur in different facilities (e.g. laboratories, hospital beds, imaging rooms) 

(Kenagy, Berwick, & Shore, 1999; Boyer & Pronovost, 2010), and professionals involved in 

diagnosis and treatment belong to multiple specializations with different bodies of knowledge 

(Leape & Berwick, 2005). There are three consequences of these aspects. There is uncertainty 

(Galbraith, 1973), in that the precise information needed at the point of care delivery “action” is 

not always known. Next, there is differentiation (Lawrence & Lorsch, 1976) in that multiple 
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specializations of healthcare professionals can lead to differences in perceptions and points of 

view. Finally, there is interdependence (Thompson, 1967) between tasks, in the form of 

reciprocal (e.g. a physician’s diagnosis is based on testing, medicine administration, and other 

bedside procedures executed by others), sequential (e.g. diagnosis based on appropriate tests 

being taken), or shared responsibility (Simatupang, Sandroto, & Lubis, 2004; Sinha & Kohnke, 

2009) (e.g. multiple actors - physicians, nurses, medical technicians - are responsible for a shared 

work goal - patient diagnosis and cure). Practice commentary (e.g., Green, 2012; Buell, 2013) 

observes that as a consequence of inadequate coordination among healthcare professionals, 

important medical information is not available at the time of treatment, test results need to be 

replicated, protocols are not always followed, and contradicting procedures and medicines may 

be prescribed leading to poor clinical outcomes. 

Information processing theory suggests that coordination through information sharing 

between process participants is required to address these three conditions (e.g., Galbraith 1973, 

Malone & Crowston 1994). Specifically for healthcare delivery processes, which are emergent 

and require multiple specializations to interact, resolve differences (Simatupang et al., 2004), and 

develop a solution (Malone & Crowston, 1994), coordination requires information shared among 

doctors, nurses and hospital staff (Coiera, 2000). Much of this information is complex, tacit, non-

routine, involves collation from different sources (Gittell & Weiss 2004), and is not always 

present in EMR systems but is based on their outputs (Lahiri & Seidmann, 2012). Information 

sharing is defined as the extent to which healthcare delivery actors communicate patient-care 

information, to one another (Paulraj, Lado, & Injazz, 2008; Speier, Whipple, & Closs, 2011). It 

is defined at the level of the collective of healthcare delivery actors and embodies their 
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interactions with one another in the context of communicating patient information such as 

treatment plans. 

Barriers to Information Sharing and Shared Values 

There are a number of barriers to information sharing between healthcare delivery 

professionals. Inter-professional interactions (e.g., between physicians and nurses) are governed 

by an established hierarchy and often limited to routine-based sharing of information such as test 

results and medical charts (Nembhard et al., 2009). Further, given the large variety of specialties 

in healthcare, such interactions often occur among professionals possessing differing world 

views or values. Finally, physicians can have a stronger professional than organizational 

identification (Dobrzykowski, Callaway, & Vonderembse, 2015) and often preferring autonomy 

to collaborative and collective approaches (Boyer & Pronovost, 2010; Leape & Berwick, 2005; 

Field et al., 2014).  

The operations management literature provides a common cognitive approach described 

as shared norms/vision and compatible goals/objectives in the relationship between network 

partners (Krause, Handfield, & Tyler, 2007; Carey et al., 2011; Villena et al., 2011). We draw 

from this idea to suggest that shared interpretations and systems of meaning (Nahapiet & 

Ghoshal; 1998) between the physician and hospital provide a shared understanding regarding 

collective goals and can potentially lower barriers to information sharing between healthcare 

delivery professionals (Gittell, 2002). Shared values is defined as the extent of common beliefs, 

goals and views among physicians and the hospital staff regarding patient care (Huang & Wang, 

2013; Krause et al., 2007; Shah, Goldstein, Unger, & Henry, 2008; Villena et al., 2011; Carey et 

al., 2011). It embodies a collective orientation held by healthcare delivery actors towards patient 

care such as a willingness to collaborate in treating patients. This would seem like an 
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indisputably common objective, yet many times providers struggle to effectively collaborate due 

to behavioral barriers such as late arrivals of surgeons for example (Fredendall et al., 2009) or 

technical barriers such as discipline diversity and specialization (Nembhard et al., 2009).  

Agency in the Healthcare Context  

Traditionally, a physician has functioned as an “…owner-operator of his own ongoing 

firm” when providing services to patients in a hospital setting (McLean, 1989: p. 67). Indeed 

today, with only about 20% of all physicians being employed by the hospitals within which they 

provide services (Bush 2012), a majority of physicians may be considered to function as 

independent owner-operators. In the absence of physician employment, and hence of a 

contractual agreement bearing financial consequences between the physician and hospital, there 

is often little incentive for healthcare delivery professionals to coordinate their activities 

(Fredendall et al., 2009; Shah et al., 2008). Personal rather than the hospital’s goals may guide 

their behavior (Huang & Wang, 2013).  

The idea of agency provides a relevant lens for understanding the relationship between 

the hospital and physicians (McLean, 1989; Dranove & White, 1989; Schneller & Smeltzer, 

2006; Chang, 2011). An agent’s actions may not align with the principal’s goals when “… a) the 

desires or goals of the principal and agent conflict and b) it is difficult or expensive for the 

principal to verify what the agent is actually doing,” (Eisenhardt, 1989: p. 58). With respect to 

the first, for many years, the relationship between a physician (i.e., agent) and a hospital (i.e., 

principal) involved the physician being granted privileges to admit and treat patients in the 

hospital, but receiving compensation for services from third party entities such as insurers (Ford 

& Scanlon, 2007), resulting in the physician being positioned independent of the hospital, not 

necessarily with the same financial goals (McLean, 1989; Fredendall et al., 2009). From the 
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point of view of the second, physicians’ behavior and performance are difficult for the hospital to 

observe and measure, given the nature of their work (Goodale et al., 2008). Thus, managing 

physicians’ work practices and how they interact with hospital staff is complicated at best.  

Recently therefore, physician employment has emerged as a mechanism to align 

physicians’ goals and behaviors with the objectives of the hospital (Fink & Hartzell, 2010). 

Employed (non-employed) physicians are those with whom the hospital has (does not have) a 

financial contractual relationship (Schneller & Epstein, 2006; Fink & Hartzell, 2010; Andrabi, 

2012). This is rooted in the belief that by integrating the physicians they employ, hospitals can 

improve performance (Fink & Hartzell, 2010). Physicians’ performance is defined as the extent 

to which admitting / attending physicians collectively provide dependable, timely, and 

appropriate services to patients in the hospital (Schneller & Smeltzer, 2006; Reddy, Iwaz, et al., 

2012). These are relevant dimensions of performance considering the principal-agent nature of 

the hospital-physician relationship given that if their financial incentives diverge, there is an 

opportunity for opportunistic behavior such as physicians rounding late to accommodate 

personal efficiency while delaying hospital processes (i.e., morning orders to the pharmacy).  

HYPOTHESES DEVELOPMENT    

Drawing on this theory background, Figure 1 shows our research hypotheses. H1 

examines relationships among EMR use by healthcare delivery professionals, information 

sharing among them, and physicians’ performance. H2 similarly examines relationships among 

EMR use by healthcare delivery professionals, shared values among them, and physicians’ 

performance. H3 describes the role of shared values in influencing information sharing and 

physicians’ performance.  
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----------------------------------- 
Insert Figure 1 about Here 
----------------------------------- 

 
 
The role of Information Sharing in translating EMR Use into Physicians’ Performance 
 

Goh et al. (2011) suggest that rather than just the use of EMR, it is the work practices 

complementing EMR use that support physicians’ superior performance. The IS literature 

highlights that collective IS use depends on the interactions or interdependencies among users 

that relate to the use of the system (Karsten, 2003), and that it results in group level outcomes, 

influenced in an emergent way by contextual factors such as system features, tasks and users 

(DeSanctis & Poole 1984, Orlikowski 1996, Burton-Jones & Gallivan 2007). Considering the 

collective use of EMR, key contextual factors include the EMR features such as the functionality 

to capture and store all patient information in a single database, in order to interact and 

coordinate with each other in carrying out healthcare delivery tasks. Such use  enables healthcare 

delivery actors in the hospital to record current patient information useful in care delivery such 

as nursing assessments, problem lists, and a patients’ advanced directives (Jha et al., 2009), 

essentially transforming the EMR into a platform serving as the basis of information exchange 

among them (Prahalad & Ramaswamy, 2004; AHRQ 2013).  

EMR use keeps healthcare delivery actors apprised of key information, so that they can 

share details about relevant issues with each other (Wasko & Faraj, 2005; Speier et al., 2011). 

Sobun (2002) suggests that health information systems are more effective when the clinical staff 

act as a ‘consulting team’ that participates in ongoing information sharing supported by EMR as 

opposed to a ‘reporting shop’ using the EMR system strictly for inputting patient information 

(Devaraj et al., 2013). Information sharing is thus an important embodiment of coordination 

among healthcare delivery professionals. It informs the environment within which physicians 
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perform their work, allowing them to effectively create value (Vargo & Lusch, 2004; 

Schmenner, VanWassenhove, Ketokivi, Heyl, & Lusch, 2009). Outcomes from collective IS use 

often relate to the collective performance of key users (DeSanctis & Poole 1984). In the context 

of EMR use, it is manifested in physicians’ performance in terms of the overall services they 

provide to patients in the hospital. Indeed, adverse events such as medical errors have been 

linked to lack of communication and information sharing (The Advisory Board Company, 2014). 

We thus suggest that information sharing is a constructive link between EMR use and 

physicians’ performance.  

Employment contracts influence the working relationship between the hospital and 

physicians (Schramko, 2007). For non-employed physicians we note two things. One, their 

agency relationship with the hospital is likely to be weak because of a lack of alignment of 

financial incentives; as such, they work with a high degree of autonomy (Dranove & White, 

1987) and are less likely to engage in information sharing with hospital staff. Two, lack of 

continuous physical presence in the hospital (Ford & Scanlon, 2007) might make it difficult for 

them to share information with hospital staff. The EMR system addresses both these conditions. 

IT provides them with a platform to quickly access and share information with other clinicians in 

the hospital. By doing so, it boosts their extent of information sharing, thus strengthening the 

linking role of information sharing between EMR use and physicians’ performance. 

We therefore hypothesize:  

H1: Information Sharing mediates the relationship between EMR Use and 
Physicians’ Performance for independent (non-employed) physicians.  
 

The role of shared values in translating EMR use into physicians’ performance    

Particularities of collective system use manifest over time as users interact with the 

system and with one another within the context of use (Burton-Jones & Gallivan, 2007). Such 
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particularities potentially mediate the relationship between use and its outcomes (Orlikowski, 

1996). Studies suggest that an important factor that determines the nature of these particularities 

here is the nature of affiliations that users have with one another (Lamb & Kling, 2003). For 

employed physicians, given their strong agency relationship with the hospital (Fink & Hartzell, 

2010), they have a higher volume of interaction with the hospital’s staff, greater allegiance to the 

hospital, and a higher level of alignment with its goals (Gordon, Gust, Kazzaz, & Synder, 2011). 

Employed physicians’ use of EMR is thus likely to be accompanied by greater interaction with 

nurses/staff, boosting collaborative efforts. That is, as access to useful information increases over 

time via EMR use (AHRQ, 2013), physicians are expected to recognize the system’s importance 

as a key support resource in performing their work (Lahiri & Seidmann, 2012), and develop 

strong shared values with the hospital. We thus suggest that for EMR use in hospitals, shared 

values between physicians and the hospital is an important contextual particularity that can have 

an instrumental mediating influence on the relationship between collective EMR use and 

physicians’ performance when physicians are employed.  

EMR systems provide access to unified and consistent patient information, which is 

expected to aid physicians in clinical practice, thus indicating a possible positive influence on 

collective physicians’ performance. However this is possible when the shared interpretation of 

the information by healthcare delivery actors is consistent and coherent and enables them to 

develop a common view of patient care, arriving at a shared vision when treating a patient 

(AHRQ, 2013). That is, the shared values between physicians and hospital staff are strong. We 

also note that shared values are effective in overcoming uncertainty (Fredendall et al., 2009) and 

leads to greater understanding of patient and hospital requirements on the part of the physician. It 

is useful in overcoming differentiation borne out of clinical specialization (Nembhard et al., 
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2009), enabling healthcare delivery professionals to work as a team (Boyer & Pronovost, 2010). 

This leads to confidence in and mutual respect for one another’s work (Shah et al., 2008; 

Fredendall et al., 2009) and creating conditions suitable for mutual support. Shared values thus 

provide an overall enabling social environment for physicians to execute healthcare delivery 

tasks (Gittell et al., 2000) and are expect to improve physicians’ performance.  

Given that EMR use strengthens shared values and shared values boosts physicians’ 

performance we suggest that shared values is a mediator link in the relationship between EMR 

use and physicians’ performance.  

We therefore hypothesize:  

H2: Shared Values mediates the relationship between EMR Use and Physicians’ 
Performance for employed physicians.    
 

Relationships among shared values, information sharing and physicians’ performance    

As noted earlier, information asymmetries among healthcare delivery actors are a major 

barrier to improving their performance (Ford and Scanlon 2007). Shared values ought to enhance 

physicians’ performance by enabling greater understanding of patient (and hospital) 

requirements on the part of physicians, by helping overcome differentiation borne out of clinical 

specialization (Boyer & Pronovost, 2010) and by facilitating healthcare delivery professionals’ 

confidence in and mutual respect for one another’s work (Shah et al., 2008; Fredendall et al., 

2009).  

In addition, shared values also enhance information sharing because they decrease the 

burden of coordinating work between actors, increases the efficiency of information diffusion 

among them (Nahapiet & Ghoshal, 1998), and has been seen to lead to knowledge contribution 

in open source communities (Wasko & Faraj, 2005). Shared values between the hospital and 
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physicians allow healthcare professionals to find credibility, assurance and confidence in one 

another, which motivates timely and accurate information sharing (Dyer & Singh, 1998; Carey et 

al., 2011). They beget commitment among nurses, doctors and staff, motivating “dense” 

interactions (Prahalad & Ramaswamy, 2004; Villena et al., 2011) and enhancing information 

sharing with a common understanding of desired results and promotes information sharing (Hsu 

& Sabherwal, 2012). 

When goals and values of physicians and hospital staff are incongruent, interactions 

might lead to misinterpretations and conflict (Inkpen & Tsang, 2005). “As misinterpretation and 

conflict intensifies, both parties can be expected to become dissatisfied, and to limit information 

sharing, resulting in negative effects on productivity and performance” (Krause et al., 2007: p. 

532). Conversely, shared values reduce motivations for opportunistic behaviors and prescribe 

cooperative activities such as information sharing, which in turn enables healthcare delivery 

professionals to coordinate better and improve performance (Klein, Rai & Straub, 2007; Patel, 

Azadegan & Ellram, 2013). “Goals serve to focus attention and effort on the desired performance 

outcome and motivate people to work toward that outcome,” (Field et al., 2014: p. 141). Further, 

information sharing enhances physicians’ performance because it embodies coordination among 

them and hospital nurses/staff.  

We therefore hypothesize:  

H3: Information Sharing mediates the relationship between Shared Values and 
Physicians’ Performance irrespective of physician employment with the hospital.    
 

METHODOLOGY  

Primary data was collected to test the hypotheses using survey methods. In this section, 

we describe the theoretical underpinning of the constructs and measurements items, instrument 

development, and data collection methods. 
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Survey instrument development  

The initial survey items were generated from extant studies which measured the 

constructs in our study. These items, discussed in the following section, were adapted for the 

healthcare context through interviews with PhD qualified researchers well published in the 

operations and information technology fields, as well as two hospital professionals 

knowledgeable about the phenomena under study. Next, six healthcare professionals with 

considerable hospital-based experience were recruited and participated as judges in the Q-sort 

refine the measures (Churchill, 1979). The study-related expertise of the judges was confirmed 

by the authors and is validated by their job titles: Chief Ambulatory Medical Information 

Officer, Service Line Vice President, President of Physician Services and Clinical Integration, 

Clinical Director and Department Chair, Manager of Care Coordination, and Regional Manager 

of Physician Relations. Three of the Q-sort judges were Medical Doctors (MDs) and all received 

previous academic training in clinical areas. 

A comprehensive analysis was completed after each Q-sort round to evaluate potential 

revisions to ambiguous items. Subsequently, items were deleted, revised, disentangled and/or 

combined when double-barreled in nature. This process improved construct validity, and 

highlighted items or combinations thereof that were ambiguous or possessed ‘different shades of 

meaning’ (Churchill, 1979). The result was a survey that our expert judges opined was clear and 

understandable to the extent that “…anyone with hospital knowledge should be able to 

answer…” Convergent and discriminant validities were evaluated using three methods of inter-

rater reliability; placement ratio, inter-judge raw agreement, and Cohen’s Kappa (Moore & 

Benbasat, 1991). The Q-sort pilot procedures provided strong support of convergent and 

discriminant validity all through the process. The final results after the third round were overall 
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placement ratio - 96.6%, raw agreement - 94.0%, and Kappa score - 93.6%. Feedback from the 

judges also supported the relevance of the study. We next describe the theoretical underpinning 

of the constructs and their operational definitions (measurement items). 

Construct items  

Three items measure EMR Use as the extent to which electronic medical records are used 

to capture clinical documentation such as nursing assessments, problem lists, and advanced 

directives, as suggested by Ash et al. (2004), AHA (2005), Cutler et al. (2005), Jha et al. (2009). 

The use of EMR to capture this type of data is prevalent in hospitals and likely to impact patient 

care (Jha et al., 2009). Information Sharing captures the communication of important information 

among actors involved in healthcare delivery. Five items measure Information Sharing as the 

extent to which admitting /attending physicians receive and share patient related information 

with hospital staff. These items are adapted from IOM (2001), Pagell (2004), Li, Rao, Ragu-

Nathan, & Ragu-Nathan (2005), and Paulraj et al. (2008). The Physicians’ Performance construct 

conceptualizes the provision of dependable, timely, and appropriate services to patients. Four 

items measure physicians’ performance as the extent to which admitting /attending physicians 

provide timely, dependable, high quality, and appropriate services to patients. They are adapted 

from items that measure supplier related reliability from Tan, Kannan, & Handfield (1998), 

Vonderembse and Tracey (1999), and Gunesakaran, Patel, & Tirtiroglu (2001). Four items 

measure shared values as the extent to which admitting /attending physicians share the hospital’s 

patient care beliefs, objectives, emphasis on collaboration, and interest in improving patient care. 

These items are adapted from Nahapiet & Ghoshal (1998), Wasko & Faraj (2004), Krause et al. 

(2007), Carey et al. (2011), and Villena et al. (2011).  
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As discussed earlier, studies suggest that roughly 20% of all physicians are employed by 

hospitals (Bush, 2012) with the majority of hospitals allowing physicians who are employed as 

well as those who are not employed by the hospital to treat patients in the hospital (Fink & 

Hartzell, 2010). To capture physician employment, each construct was measured using the items 

mentioned previously in this section, for employed physicians and non-employed physicians, 

thus creating two sets of items. Increasingly, various forms of alignment are attempted among 

physicians and hospitals. To clarify any potential ambiguity in the minds of respondents, the 

survey instrument provided the following definitions. “Employed physicians are those with 

whom your hospital has a financial contractual relationship. Non-employed physicians are those 

with whom your hospital does NOT have a financial contractual relationship.” This allowed for 

analyzing the conceptualized variables and hypothesized relationships using two models; one 

involving employed physicians (high agency) and one involving non-employed physicians (low 

agency).  

Studies have suggested hospital size and teaching status as key contextual variables in 

healthcare operations, but the results have been inconclusive with some finding support (Boyer, 

Gardner, & Schweikhart, 2012; Goldstein & Iossifova, 2012) while others have not (Goldstein & 

Naor, 2005; McFadden, Henagan, & Gowan, 2009). We adopted “teaching status” and “bed 

size” as a control variables given that these hospitals are often hypothesized to employ more 

innovative technology practices than non-teaching hospitals (Li & Benton, 2006). Teaching 

status and bed size were linked to Physicians’ Performance in the structural model to assess their 

control influence in the model. The final items for all constructs are listed in Appendix A. 
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Data Collection   

Data were collected from a random sample of American Hospital Association (AHA) 

acute care facilities using a self-administered internet survey (see Meyer & Collier, 2001; Li & 

Benton, 2006) for other OM/SCM studies using the AHA). The sample frame was populated 

with email addresses of prospective respondents via a telephone solicitation (e.g. see McFadden 

et al., 2009). The sample contained of 671 executives from 644 acute care hospitals. Given that 

312 executives responded, our response rate is 46.5% (312/671). Two surveys were deleted due 

to missing values, leaving 310 responses. We then averaged each item for responses received 

from multiple raters at the same hospital (eight total) (McFadden et al., 2009). Thus, the final 

sample contains 302 hospitals in 47 states in the USA. Twenty-one hospitals identified their 

organizations as “closed systems” meaning that they employ all (100%) of their physicians. 

Thus, these cases were removed for analysis of the dataset measuring hospital dealings with non-

employed physicians, resulting in n=281 in this sample. Given that we collected data for 

employed and non-employed physicians, 583 data points (302+281) were used in our analysis. 

Over 50% of respondents held the titles of Chief Nursing Officer, VP of Patient Care Services, or 

Director of Case Management. The remainder primarily includes CEOs, COOs, VPs of Medical 

Staff Affairs, VPs of Case Management, Directors of Nursing, and Directors of Quality 

Initiatives. We reviewed job descriptions and received affirmative feedback from our Q-sort 

judges in confirming the domain knowledge for professional’s holding these positions. The 

sample characteristics for participating hospitals are reported in Table 1.  

-------------------------------- 
Insert Table 1 Here 

-------------------------------- 
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ANALYSIS AND RESULTS  

Statistical tests were conducted to assess non-response bias. A t-test was used to examine 

mean differences for bed size. Chi-square tests were performed on hospital type (tertiary, 

community, or critical access) and for membership in a hospital system. The hospital type of 

non-respondents was gathered using the internet while data for bed size and system affiliation 

were received from the AHA. These tests produced no statistically significant differences; thus 

no evidence of non-response bias (Armstrong & Overton, 1977).  

Measurement model results  

We conducted a confirmatory factor analysis (CFA) using covariance based Structural 

Equation Modeling (SEM) in AMOS to examine the convergent and divergent validity of 

constructs. A reflective first order approach was used to model all of the variables. The 

formulation of reflective constructs was based on literature from healthcare and on literature that 

provides specification guidelines about formative and reflective constructs. The correlated 

measurement model results appear in Table 2, showing that all items have a lambda (λ) value 

greater than 0.70. In addition, all of the items are statistically significant on their hypothesized 

constructs demonstrating convergent validity (Anderson & Gerbing, 1988). Two exceptions 

appear for E3 (λ=0.58 for the employed sample, λ=0.59 for the non-employed sample) and PP1 

(λ=0.66 for the employed sample, λ=0.64 for the non-employed sample). Both are statistically 

significant on their hypothesized constructs and were therefore retained considering their 

theoretical significance. The measurement model statistics for X2/df, GFI, CFI, NNFI (TLI) and 

RMSEA appear in Table 2 and are acceptable (Hair, Black, Babin, Anderson & Tatham, 2006). 

Finally, all of the variables produce acceptable composite reliabilities (Segars, 1997).  
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-------------------------------- 
Insert Table 2 Here 

-------------------------------- 
 
 The two models (datasets) were tested for measurement invariance (Hair et al., 2006; 

Jean, Daekwan, & Sinkovics, 2012). Cross-validation of the two samples is achieved if the data 

fits both models well (Hair et al., 2006). Model fit for the employed physician model was 

X2=147.25, df=91, X2/df=1.62, GFI=0.94, CFI=0.98, NNFI=0.97, and RMSEA=0.045, and for 

the non-employed physician sample is X2=177.11, d.f.=91, X2/d.f.=1.95, GFI=0.93, CFI=0.96, 

NNFI=0.95, and RMSEA=0.058. The results indicate that the data adequately fit both models 

(Jean et al., 2012). Next, the same CFA model for both groups was tested simultaneously. We 

tested and compared the model fit of the baseline model (the totally free multiple group model - 

TF) to a model of factor loading equivalence (Hair et al., 2006). The TF baseline model had a 

model fit of X2=324.36, df=182, X2/df=1.78, GFI=0.94; CFI=0.97, NNFI=0.96, and 

RMSEA=0.037, which are within acceptable cutoffs (Hair et al., 2006; Jean et al., 2012). In the 

model of factor loading equivalence, each lambda was constrained across the subsamples. The X2 

difference between the models is 6.22 with df of 10 and is not statistically significant (p=0.80). 

This indicates that the measures are invariant across the subsamples, providing adequate cross-

validation of the employed physician and non-employed physician models (MacCallum, 

Rosnowski, Mar, & Reith, 1994; Hair et al., 2006). 

A comparison of the average variance extracted (AVE) and variable correlations 

produced evidence of convergent and discriminant validities (Fornell & Larcker, 1981). See 

Tables 3a and 3b. The pairwise X2 test was also conducted and provided further evidence of 

discriminant validity as all of the two-factor correlated models produced lower X2 values than 

their single-factor counterparts, statistically significant at p < 0.001 (Segars, 1997). All variable 

correlations are below the generally accepted cutoff of 0.90 which diminishes collinearity 
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concerns (Hair et al., 2006). Finally, variance inflation factor (VIF) and tolerance tests for 

multicollinearity produce results within acceptable ranges (Hair et al., 2006). 

-------------------------------------- 
Insert Tables 3a and 3b Here 
-------------------------------------- 

     
Common method bias (CMB) was addressed in two ways given that the data was 

collected from single respondents representing each hospital (Podsakoff, MacKenzie, Lee, & 

Podsakoff, 2003). First, from a procedural perspective, following Podsakoff et al., (2003) the 

questionnaire items measuring the predictor and criterion variables were positioned in different 

sections of the instrument to decrease the likelihood of CMB by making it hard for respondents 

to link the targeted measures. Second, in order to test for CMB after data collection, Harmon’s 

single factor test was conducted and a single dominant factor did not emerge (Shafiq, Klassen, & 

Johnson, 2014). Instead four factors with Eigen values greater than one emerged for both data 

sets (employed and non-employed physicians) providing no evidence of CMB. 

Structural model results  

The results from the structural model appear in Table 4, and Figures 2 and 3. Direct and 

indirect effects for mediation testing were conducted in AMOS by estimating bootstrap standard 

errors using 2,000 sample replications (Fox, 1980). Support is provided for H1, Information 

Sharing fully mediates the relationship between EMR Use and Physicians’ Performance for 

independent (non-employed) physicians. The analysis of the non-employed physician data set 

reveals that EMR use has a direct effect on Information Sharing (coefficient=0.22, p<0.01), 

Information Sharing has a direct effect in Physicians’ Performance (coefficient=0.45, p<0.01), 

and EMR use has an indirect effect on Physicians’ Performance (coefficient=0.09, p=0.06). In 

the employed physician data set, EMR use does not affect Information Sharing (coefficient=0.03, 

p=0.49).  
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---------------------------------------------------- 
Insert Table 4, and Figures 2 and 3Here 
---------------------------------------------------- 

 

Support is provided for H2, Shared Values fully mediates the relationship between EMR 

Use and Physicians’ Performance for employed physicians. The analysis of the employed 

physician data set reveals that EMR use has a direct effect on Shared Values (coefficient=0.15, 

p<0.05), Shared Values has a direct effect in Physicians’ Performance (coefficient=0.43, 

p<0.01), and EMR use has an indirect effect on Physicians’ Performance (coefficient=0.10, 

p<0.05). In the non-employed physician data set, EMR use does not affect Shared Values 

(coefficient=-0.01, p=0.90).  

Finally, support is provided for H3, Information Sharing partially mediates the 

relationship between Shared Values and Physicians’ Performance irrespective of physician 

employment with the hospital. Here both data sets provide the same statistical interpretations. 

Shared Values has a direct effect on Information Sharing in both groups (coefficient=0.64, 

p<0.01 for employed physicians, and coefficient=0.50, p<0.01 for non-employed physicians). 

Shared Values also has a direct effect in Physicians’ Performance in both groups 

(coefficient=0.43, p<0.01 for employed physicians and coefficient=0.38, p<0.01 for non-

employed physicians). Finally, Shared Values has an indirect effect on Physicians’ Performance 

(coefficient=0.20, p<0.01 for employed physicians and coefficient=0.23, p<0.01 for non-

employed physicians).      

We also note that Teaching Status and Bed Size, which were included in the model as a 

control variables and were not statistically significant. Therefore our results hold irrespective of 

the extent of teaching in the hospital or hospital size.  
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DISCUSSION 

Healthcare delivery processes in hospitals embody high levels of complexity for a 

number of reasons – namely, interdependent and dispersed processes that require ongoing 

coordination, and specialized, varied and often contractually independent people executing these 

processes. It is not surprising perhaps, that benefits from use of EMR to record clinical 

information are not readily apparent in such an environment (e.g. Queenan et al., 2011; 

Nembhard et al., 2009). This study identifies pathways from EMR use by healthcare delivery 

professionals in a hospital, to physicians’ performance. To address process inter-dependency, we 

examine how EMR use can lead to improved physicians’ performance through information 

sharing among healthcare delivery professionals. To address the independence of healthcare 

delivery actors, we suggest shared values between the hospital and physician as a means to 

enhance information sharing. Recognizing the emerging importance of and discussion around 

physician employment (Andrabi, 2012), we identify its impacts on the relationship between 

EMR use, and information sharing and shared values. We make the following contributions. 

Scholarly contributions 

 The paper makes three important scholarly contributions. First, it opens the black box 

linking EMR use and physicians’ performance by carefully considering the contextual specifics 

of healthcare delivery. We explain the link between EMR use and physicians’ performance by 

conceptualizing and validating a mediating role for coordination in the form of information 

sharing, and for shared values. Our explanation is a potential solution to the inherent problems of 

fragmentation and interdependencies in healthcare delivery processes. Previous research has 

highlighted the need for, and absence of, coordination among healthcare professionals as an 

important issue (Gittel & Weiss, 2004), and has addressed the beneficial impacts of coordination 
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among independent organizations in healthcare supply chains (e.g. Shah et al., 2008). However it 

does not explain the calculus of coordination among individual healthcare delivery professionals 

involved in healthcare delivery processes, which has been conceptualized as a critical link in the 

causal chain for satisfactory healthcare outcomes (Gittel and Weiss, 2004; Fredendall et al., 

2009). This paper reveals the roles of information sharing and shared values in appropriating 

physicians’ performance from EMR use. The absence of the direct relationship between EMR 

use and physicians’ performance in our results further validates the centrality of the coordination 

logic.  

We provide a possible explanation for the ambiguous and contradicting outcomes from 

EMR use. Current studies examining the consequences of healthcare IT implementation provide 

interesting contrast. Some studies (e.g., Devaraj et al., 2013, Angst, Deveraj, Queenan, & 

Greenwood, 2011), focusing on process efficiency impacts of healthcare IT, suggest that its use 

facilitates more efficient operations and quicker patient flows, leading to improved hospital 

performance. Others, focusing on use of healthcare IT (e.g., Queenan et al., 2011) find that use 

(e.g. of computerized order entry systems) does not always lead to patient satisfaction and that 

overall general IT infrastructure can actually substitute for such systems. We qualify these 

findings by showing that while the adoption of EMR by hospitals and its use by healthcare 

delivery professional are important, these actions alone may not improve outcomes such as 

physicians’ performance. A key role of electronic clinical documentation is to facilitate 

information sharing and shared values between healthcare delivery professionals and that 

superior physicians’ performance accrues from such coordination. We thus explain when 

performance benefits from EMR are expected to occur. In doing so, we provide a pathway from 

health IT (i.e., EMR use) to process (i.e., information sharing and shared values), to outcomes 
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(i.e., physicians’ performance). We note that existing studies focus mostly on the health IT – 

outcome link in a somewhat black-box fashion, providing an opportunity to carefully consider 

the contextual particulars of healthcare delivery processes in explaining this link. (e.g. Ben-

Assuli & Leshno, 2013; Smith et al., 2013). 

Second, our study addresses some of the current curiosity regarding physician 

employment in healthcare delivery, using an agency lens. We note that physicians may not share 

the same goals as that of the hospital. For instance, while bettering patient service is an important 

goal for a hospital, physicians may find it more important to minimize the time to see each 

patient when working under fee-for-service (volume) reimbursements arrangements from 

insurance companies. Indeed the hospital has been described as a “foster parent who has adopted 

fully formed adults committed to different religions,” implying that there could be a lack of unity 

of purpose between the physician and the hospital (Ramanujam & Rosseau, 2006; Nembhard et 

al., 2009: p. 30).  

We suggest that a “shared vision” between the physician and hospital, expected to be 

low, is critical to information sharing. While much of the discourse regarding the agency 

relationship between hospitals and physicians has been conceptual in nature and is reasonably 

dated (Dranove & White, 1987; Dranove & White, 1989; McLean, 1989), more recent empirical 

studies have provided inconclusive results when testing the role of physician employment in 

influencing the efficiency of healthcare providers (Ciliberto & Dranove, 2006; Cueller & Gertler, 

2006). Our results show that EMR use boosts information sharing when physicians are 

independent of the hospital and increases shared values when they are employed by the hospital. 

Taken together, these results indicate that when the agency aspect is addressed through 

employment, EMR use provides a means to enhance the social aspects of the relationship 
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between the physician and the hospital by strengthening shared values between them. On the 

other hand, for non-employed independent physicians, EMR use provides an information access 

platform to improve their work practices regarding information sharing. Therefore, we suggest 

that agency influences the way in which EMR use is appropriated by employed and non-

employed, independent physicians. We submit this to be a finding of theoretical interest and 

novelty given that to the authors’ knowledge this is one of the earliest papers to examine 

physician employment and EMR use.  

Third, based on an important context-specific aspect of healthcare delivery, namely that 

healthcare processes are performed by professionals (i.e., physicians) who may not strongly 

identify with the focal organization that delivers these processes (Schneller & Smeltzer, 2006; 

Boyer & Pronovost, 2010), we suggest shared values as a tool for enhancing coordination. 

Shared values has been examined in the traditional product supply chain literature as an enabler 

of benefits such as supply chain efficiency, cost reduction and product/process improvements 

through more effective institutional interactions between supply chain partners (Krause et al., 

2007; Carey et al., 2011). The positive relationship between shared values and both information 

sharing and physicians’ performance draws attention to its relevance in interactions among 

individuals in a service delivery context that requires coordination. We find that shared values is 

an important motivator of information sharing and physicians’ performance regardless of 

physician employment status, extending the theoretical ambit of shared values in the operations 

management literature (e.g., Krause et al., 2007 and others). 

An additional methodological contribution of our study exists in the data collected and 

analyzed. Given the requirement for testing the effects of the observable phenomena of 

information sharing and shared values addressed in our research questions, in employed as well 
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as non-employed physicians, it was necessary to collect primary data. This procedure produced 

two datasets for a total of 583 data points, requiring the testing of two discrete models for 

invariance. The results of our analysis produced evidence of measurement invariance between 

the models, while pointing to differences implied by the hypotheses. Therefore, we are able to 

show that the measurement of EMR use, information sharing, shared values, and physicians’ 

performance are not statistically different between the employed and non-employed physician 

datasets. However, key relationships among these variables change based on physician 

employment, as hypothesized. This approach can be applied to other operations and supply chain 

management and information systems research contexts such as buyer and supplier behavior 

where it may be useful to test relationships among constructs of interest measuring the same 

phenomena for two different values of a particular parameter.        

Finally, we propose and validate relationships that future studies examining contexts 

where independent actors are called upon to perform inter-dependent tasks to achieve a common 

objective, can draw on. Such a situation is becoming increasingly common in a number of 

operational domains such as in healthcare, legal, financial, and reverse supply chains where 

service science engineering and management can be applied to improve process oriented IT 

deployment intended to facilitate collaboration among dispersed entities in pursuit of value co-

creation (Schmenner et al., 2009).   

Managerial contributions  

Healthcare delivery processes are complex and information intensive, and have been 

traditionally hampered by a lack of coordination (Buell, 2013). It is probable that these 

challenges impede the translation of EMR use into improved performance, and have 

consequently played a role in the slow adoption of IT to improve provider performance (Ilie et 
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al., 2009). However, EMR adoption has started and will likely continue to increase so long as 

federal incentives encourage IT use as a critical means of improving healthcare delivery (Smith 

et al., 2013).  

This study provides healthcare practitioners with an improved sense of how to effectively 

manage the EMR use translation process into improved performance. It demonstrates that merely 

increasing the extent of use of EMR by physicians and hospital staff alone is insufficient. EMR 

use is not directly related to improved physicians’ performance. Rather, EMR use can be 

effective when implemented along with effective information sharing practices whereby 

physicians and the hospital staff communicate about changing patient needs, keep each other 

informed, and document and provide access to treatment plans. These practices represent a 

pathway to improved physician performance. Healthcare providers will benefit from knowing 

that EMR use delivers benefits when, in addition to using EMR for routine clinical 

documentation, they also engage in reciprocal information sharing regarding the patient’s needs 

and treatment plan.  

Next, we show that a physician-hospital relationship that is high on shared values can 

also translate EMR use into better physician performance and improve information sharing.  We 

provide practical guidance for tackling the issues of how to extract value from employed 

physicians via EMR use, and also offer direction to address information asymmetry between 

physicians and hospital staff. It is interesting to consider trade studies (Andrabi, 2012) and the 

authors’ own field experience with physicians and hospital staff, which point to a lack of 

precisely those qualities embodied by strong shared values, in many physician-hospital 

relationships.  
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For policy makers and executives, our study sheds light on the timely topic of physician 

employment. For executives contemplating the consequences of employing physicians, our 

results indicate that it is possible to enhance shared values with physicians through implementing 

EMR and employing physicians. This suggests that the overarching aim of physician 

employment to align the behavior of physicians with the interests of the hospital may indeed be 

effective in influencing physicians’ performance, when in conjunction, EMR is also used by 

healthcare delivery actors to boost shared values. 

LIMITATIONS AND FUTURE RESEARCH  

We acknowledge several limitations and highlight counter measures where possible in 

our study. To begin, while it was necessary to achieve our aim of studying employed and non-

employed physicians, our study suffers from the typical shortcomings of survey research. Data 

were collected from a single respondent from each hospital, and thus while we tested for and 

found no evidence of common method bias, it may not be appropriate to completely rule it out. It 

is however worth noting that the key respondent for our survey was carefully selected based on 

job description reviews and input from expert judges provided during instrument development. 

For these reasons, it is reasonable to expect that the respondents in our study are subject matter 

experts and appropriate for this study (Craighead, Ketchen, & Dunn, 2011). Also, with regard to 

employment and incentive alignment, a myriad of organizational structures and arrangements 

exist among hospitals and physicians (e.g., Managed Service Organizations (MSOs), 

Professional Services Agreements (PSAs), Accountable Care Organizations (ACOs), among 

other structures) and these warrant future investigation. A more finely grained examination of 

these financial arrangements may further illuminate and qualify the results presented herein, 

particularly those involving shared values, information sharing, and physicians’ performance that 
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were not shown to differ based on employment status. Given the complex nature of the issues we 

studied, namely, use of EMR by healthcare delivery providers in the hospital and physician-

hospital alignment, qualitative research designs that combine interviews and observations could 

reveal rich insights about how EMR systems are actually used, how that depends on various 

forms of physician-hospital alignment, and what the associated operational outcomes are, further 

qualifying and triangulating the results reported here.  

Our study produced high-level findings which hold at the hospital level while controlling 

for teaching status and bed size, common differentiating factors among hospitals. The use of 

these control variables to some extent supports the generalizability of our findings. That said, 

future research may seek to address technology use at a more granular level, in individual 

departments or units within hospitals. This would be useful given that different services or 

departments in the hospital may use technology differently (similar to Devaraj et al. 2013). 

Further, the use of technology may have different impacts and pathways to those impacts, when 

used in specialized clinical contexts, departments, or when different types of information are 

sought (Wilson, Dobrzykowski & Cazier, 2008; Dobrzykowski & Tarafdar, 2015). Our study 

also does not take into account potential antecedents of EMR use such as physician participation 

in system design, training, and other supportive mechanisms employed by hospitals (similar to 

Queenan et al., 2011). These variables could provide a window into the heterogeneity that exists 

in seemingly isomorphic hospital operational practices (Bhakoo & Choi, 2013). Finally, future 

studies are warranted to explore the problems of coordination and agency highlighted in this 

paper in other important operational phenomena such as process improvement, and integration, 

and with an eye toward desirable outcomes such as efficiency, safety, quality, and patient 

satisfaction.       
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CONCLUSION  

The promise of information technology applied to healthcare delivery processes, though 

partly fulfilled through decreased data/process error and more streamlined operations for 

hospital, continues to remain elusive. In particular, reports on positive impacts of EMR use on 

clinical outcomes are far from conclusive. This paper shows that improved physicians’ 

performance from EMR use occurs via a fully mediated impact of information sharing enabled 

coordination between physicians, nurses and hospital staff, aided by shared values between the 

hospital and physicians, and influenced by physician employment. In doing so, it reveals the 

hitherto relatively un-examined role of these important factors in translating EMR use to into 

physicians’ performance.  

Appendix A. Survey Instrument (Items) 
Likert scales items: 1-strongly disagree, 2-disagree, 3-nuetral, 4-agree, 5-strongly agree. 
N/A was also offered as a response choice. 
Respondents were asked to opine for each item with regard to their hospital’s dealings with employed physicians 
and non-employed physicians. Definitions were provided for Employed physicians as those with whom your 
hospital has a financial contractual relationship and non-employed physicians as those with whom your hospital 
does NOT have a financial contractual relationship.    
 

EMR use 
We use EMR to capture:  
E1: nursing assessments. 
E2: problem lists. 
E3: advanced directives. 
 

Information Sharing 
Our admitting/attending physicians: 
IS1: receive information from us about changing patient needs. (deleted) 
IS2: share patient information with us. 
IS3: keep us informed about issues that affect care delivery. 
IS4: share information with us that helps establish treatment plans. 
IS5: work with our staff to keep each other informed about changes that may affect care delivery.   
 

Shared Values 
Our admitting/attending physicians share our: 
SV1: patient care beliefs. 
SV2: patient care objectives. 
SV3: emphasis on collaboration in patient care. 
 

Physicians’ Performance  
Our admitting/attending physicians provide: 
PP1: timely services (e.g., rounding) to patients.  
PP2: dependable services to patients.  
PP3: high quality services to patients.  
PP4: an appropriate level of services to patients.  
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Control: Teaching status 
Please check all that apply. Major Teaching Hospital; Minor Teaching Hospital; or Non-teaching Hospital  
 

Control: Bed size 
Please estimate the number of staffed beds in your hospital.  1 – 49;  50 – 99;  100 – 199;  200 – 399;  
 More than 400 
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Table 1: Sample characteristics (full sample, n=302 hospitals).   
Characteristics  Respondents Characteristics  Respondents 
Hospital type  Size – number of beds  
     Tertiary care center 67 (22%)      < 49 40 (13%) 
     Community hospital  189 (63%)      50-99 59 (20%) 
     Critical access hospital 39 (13%)      100-199 64 (21%) 
     Other/missing values 7 (2%)      200-399 77 (26%) 
       > 400 56 (19%) 
Location1       Other/missing values 6 (2%) 
     Urban 163 (54%)   
     Rural 132 (44%) Teaching status  
     Other/missing values 7 (2%)      Major teaching hospital 64 (21%) 
       Minor teaching hospital 92 (31%) 
Percentage of employed physicians       Nonteaching hospital  141 (47%) 
     < 5%  63 (21%)      Other/missing values 5 (2%) 
     6%-15% 57 (19%)   
     16%-35% 40 (13%) Ownership status  
     36%-65% 57 (19%)      For-profit hospital 39 (13%) 
     > 66%, but not 100% 58 (19%)      Non-profit hospital 226 (75%) 
     100% - closed system2 21 (7%)      Public hospital 31 (10%) 
     Other/missing values 6 (2%)      Other/missing values 6 (2%) 
    
1 Hospitals from 47 states participated in the study. 
2 The 21 hospitals reporting closed systems (all employed physicians) were deleted from the analysis of hospitals reporting 
on non-employed physicians, leaving n=281 for this sample.  
Note: Numbers represent frequency, followed by the percentage (rounded) of the sample in parentheses. 

     
 
Table 2: Measurement model statistics.   
Construct Indicator Loadings (λ) 

Emp / Non-Emp1 
t value 

Emp / Non-Emp1 
Reliability  

Emp / Non-Emp1 
EMR Use  E1 0.78/0.81 -a 0.76/0.77 
 E2 0.77/0.78 8.89/9.41  
 E3 0.58/0.59 8.30/8.46  
Information Sharing IS2 0.75/0.70 -a 0.90/0.87 
 IS3 0.83/0.75 14.75/11.53  
 IS4 0.88/0.84 15.70/12.68  
 IS5 0.88/0.86 15.64/12.92  
Shared Values  SV1 0.84/0.81 -a 0.86/0.88 
 SV2 0.87/0.91 17.08/16.76  
 SV3 0.76/0.80 14.59/14.94  
Physicians’  PP1 0.66/0.64 -a 0.90/0.87 
Performance PP2 0.89/0.88 13.24/11.69  
 PP3 0.88/0.84 13.10/11.40  
 PP4 0.86/0.81 12.83/11.07  
1) Values for the employed physician sample precede the values for the non-employed physician sample (E/NE). 
2) Model fit (unconstrained): X2=324.36, df=182, X2/df=1.78, GFI=0.94; CFI=0.97, NNFI=0.96, RMSEA=0.037. 
Model fit (emp, n=302): X2=147.25, df=91, X2/df=1.62, GFI=0.94, CFI=0.98, NNFI=0.97, RMSEA=0.045. 
Model fit (non-emp, n=281): X2=177.11, d.f.=91, X2/d.f.=1.95, GFI=0.93, CFI=0.96, NNFI=0.95, RMSEA=0.058. 
3) Teaching status and bed size included in the model as control variables. 
4) Models were te sted for measurement invariance and shown to be invariant (ΔX2=6.22, df=10, p=0.80).  
5) a Fixed parameter. 
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Table 3a: Variable descriptive statistics, average variance extracted (AVE), and 
correlations for variables measuring employed physicians (n=302).  

 1 2 3 4 5 6 
1. EMR Use  
µ = 3.91; σ = 0.91 

.51/.72      

2. Info Sharing 
µ = 4.16; σ = 0.60 

.128 .70/.84     

3. Shared Values 
µ = 4.25; σ = 0.57 

.156 .646 .68/.82    

4. Physicians’ Perform 
µ = 4.32; σ = 0.56 

.162 .588 .639 .69/.83   

5. Teaching Status  
µ = 0.74; σ = 0.79 

.083 .027 .118 .066 --  

6. Bed Size  
µ = 3.17; σ = 1.32 

.156 .001 .015 -.045 .550 -- 

1. The AVE for each variable is shown on the diagonal immediately followed by 
the square root of the AVE for discriminant validity testing. 
2. Teaching Status and Bed Size used as controls. Teaching Status is categorical.   
3. Correlations ≥ 0.588 are significant at p < 0.01; correlations ≥ 0.156 are 
significant at p < 0.05; correlations ≥ 0.128 are significant at p < 0.10. 
 

 
Table 3b: Variable descriptive statistics, average variance extracted (AVE), and 
correlations for variables measuring non-employed physicians (n=281).  

 1 2 3 4 5 6 
1. EMR Use  
µ = 3.84; σ = 0.93 

.54/.73      

2. Info Sharing 
µ = 3.83; σ = 0.69 

.215 .62/.79     

3. Shared Values 
µ = 3.84; σ = 0.73 

-.009 .501 .71/.84    

4. Physicians’ Perform 
µ = 3.82; σ = 0.64 

.156 .652 .601 .64/.80   

5. Teaching Status  
µ = 0.70; σ = 0.76 

.004 .000 .056 .004 --  

6. Bed Size  
µ = 3.15; σ = 1.26 

.105 -.051 -.083 -.075 .519 -- 

1. The AVE for each variable is shown on the diagonal immediately followed by 
the square root of the AVE for discriminant validity testing. 
2. Teaching Status and Bed Size used as controls. Teaching Status is categorical.   
3. Correlations ≥ 0.215 are significant at p < 0.01; correlations ≥ 0.156 are 
significant at p < 0.05. 
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Table 4: SEM results for direct and indirect effects. 
 Employed Physicians 

(n=302) 
Non-employed Physicians 

(n=281) 
Hypotheses  Direct 

effect 
T-

stat 
Indirect 

effect 
Direct 
effect 

T-
stat 

Indirect  
effect 

EMR use → Info Sharing .03 0.49 --  .22*** 3.34 -- 
Info Sharing → Physicians’ Perf .30*** 4.11 --  .45*** 5.83 -- 
EMR use → Shared Values  .15** 2.19 -- -.01 -0.13 -- 
Shared Values → Physicians’ Perf    .43*** 5.50 .20***  .38*** 5.44 .23*** 
EMR use → Physicians’ Perf .07 1.24 .10** .07 1.19 .09* 
Shared Values → Info Sharing   .64*** 9.58 -- .50*** 7.19 -- 
Model fit (emp): X2=158.45, d.f.=97, X2/d.f.=1.63, GFI=0.94, RMSEA=0.046, CFI=0.98, NNFI=0.97 
Model fit (non-emp): X2=185.79, d.f.=97, X2/d.f.=1.92, GFI=0.93, RMSEA=0.057, CFI=0.96, NNFI=0.95 
***p < 0.01; **p < 0.05, *p < 0.10.  
The .09 indirect effect shown in non-employed physicians is significant at p=.064. 
 
 

Figure 1: Research model. 
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Figure 2: Significant paths in the non-employed physician sample (n=281). (Solid lines indicate direct effects, 
dashed lines indicate indirect effects.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Significant paths in the employed physician sample (n=302). (Solid lines indicate direct effects, dashed 
lines indicate indirect effects.) 
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