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Long wait times for elective services are seen as one of the major challenges for 

Canadian healthcare. Canadians report that they wait longer for specialists than citizens 

in other countries. An average of 25% of patients are waiting longer than evidence-based 

benchmarks in priority areas. One reason for this is that the referral process is poorly 

coordinated and leads to delays in care. Electronic referral is seen as a potential means of 

improving the referral process and enabling faster access to care. There is a major 

national initiative and multiple provincial initiatives that are looking to implement or 

expand electronic referral. However, existing projects have encountered challenges with 

user adoption. Therefore, it is critical that information about user perspectives on 

electronic referral inform future implementation. Before examination of the literature, 

frameworks for the evaluation of health information systems that could be relevant to 

electronic referral were examined. Then a literature review was conducted and aligned to 

the most suitable evaluation framework. This literature review found that the evidence 

from the Canadian perspective on electronic referral is sparse and that further study is 

needed. In addition, validated instruments have not been used to determine user 

perspectives and a formal qualitative methodology was only used in one study. Therefore, 

a mixed methods approach was undertaken to address these deficiencies. The System and 

Use Survey developed by Canada Health Infoway is a validated tool that was used to 
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survey both users of faxed based referral as well as users of electronic referral. These 

two groups of users were then compared. As well, thematic analysis was used for the 

qualitative study to analyze interviews of users of electronic referral. This approach 

yielded a rich source of information that added significantly to the findings in the 

literature and addressed most components of the evaluation framework. The quantitative 

findings showed that most family physicians using fax were satisfied overall with the 

process. This highlighted how challenging any changes to this process would be to 

implement. Correspondingly, the overall user satisfaction was not significantly different 

between family physicians using fax and those using eReferral. There were, however, 

some significant results between family physicians using fax and those using eReferral, 

which were response time, the overall quality of referral information, completeness of the 

information, the timeliness of the information, and the format and layout of the referral 

information. It seemed that family physicians using eReferral were more satisfied by 

performance in these domains than family physicians using fax, although further research 

needs to be completed to verify this. The qualitative analysis highlighted user 

perspectives on the impact of electronic referral on the referral process, the usability of 

electronic referral, the experience with deployment, the effect on process outcomes, the 

improvement of patient outcomes as well as patient experience, the interaction with 

information technology, the importance of the content of the system, and the impact on 

society. The contribution from this mixed methods study to the currently available 

evidence can help to inform future deployment of electronic referral.  
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1. Introduction 

This first chapter describes the significant challenge of long wait times in Canada and 

highlights some of the potential causes of the delay in access to services by patients. The 

role of the referral process itself in contributing to this delay is detailed. Electronic 

referral is presented as a means to improve the referral process. Then, the research 

purpose and questions are described and the chapter concludes by outlining the structure 

of the thesis.  

1.1 Wait times in Canada 

The current structure of the Canadian health care system is cherished by the vast 

majority of Canadians, with 94% calling universal health care a source of collective pride 

(Canadian Press, 2012). The Canadian health care system provides essential services that 

keeps citizen well and provides care when necessary. However, there exist a number of 

challenges for the Canadian health care system. Canadians are concerned about access to 

services in a timely way (CIHI, 2017b). In fact, long wait times for elective services are 

seen as one of the three major challenges for Canadian health care (Martin et al., 2018). 

Canadians report that they wait longer for specialists than citizens in other countries 

(CIHI, 2017a). Wait times for computerized tomography (CT) and magnetic resonance 

imaging (MRI) scans have continued to increase in the five years from 2012 to 2016 as 

have wait times for cataract surgery (CIHI, 2017b). Wait times for hip and knee surgery 

have remained stable during this time period despite a significant increase in procedure 

volumes (CIHI, 2017b). There is also considerable inter-provincial variation in wait times 
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particularly for hip and knee replacements and intra-provincial variation for CTs and 

MRIs (CIHI, 2017b; Eliminating Code Gridlock in Canada’s Health Care System, 2015). 

The lack of progress on wait times for a number of elective services has occurred 

despite the fact that the last First Ministers’ Health Accord in 2004 identified wait times 

as a priority area for Canadian healthcare. The ten year plan that was developed by the 

First Ministers highlighted wait times as the biggest concern and First Ministers 

committed to reducing wait times for priorities areas which include diagnostic imaging, 

joint replacement, sight restoration, and cancer (Health Canada). An average of 75% of 

patients meet benchmarks for these priority areas across Canada with a range from 35% 

to 100% as shown in Figure 1(CIHI, 2017b). The benchmark is based on the appropriate 

time to wait for a service as defined by the best possible evidence. The goal is for 100% 

of services to meet the benchmark.  
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Figure 1: Percentage meeting benchmark for priority procedures across Canada. 

 

There has been progress on wait times for hip fracture surgery and wait time 

benchmarks are being achieved for radiation therapy, but significant work remains to 

reduce wait time for other services (CIHI, 2017b). In Ontario, the percentage of surgeries 

that meet benchmarks in 2017 are shown in Figure 2.  
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Figure 2: Percentage of surgeries and services meeting benchmarks for 2017 in Ontario. 

 

Figures 3 and 4 show the wait times from 2013 to 2017 in Ontario (April to 

September of each year is compared). The percentage of patients meeting the benchmark 

has decreased for hip replacement, knee replacement and cataract surgery and has 

increased for hip fracture repair (Canadian Institute of Health Information, 2017). In 

August 2017, responding to growing public concern about wait times, Ontario launched a 

website on wait times including diagnostic imaging and surgeries so that residents can 

track how long waits are at each facility. 



 

 

 

Figure 3: Percentage of patients meeting benchmarks for hip and knee replacement in Ontario (Canadian Institute of Health Information, 

2017). 
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Figure 4: Percentage of patients meeting benchmarks for hip fracture and cataract surgery in Ontario (Canadian Institute of Health 

Information, 2017). 



 

 

1.2 The Cause of Long Wait Times 

In many cases, long wait times are the result of a poorly designed system as opposed 

to a lack of capacity (Kreindler, 2008; Rachlis, 2005; Walley, Silvester, & Steyn, 2006). 

For example, having multiple queues is known to increase wait times (Ontario Health 

Quality Council, 2006). At one endoscopy clinic, the wait time fell by 75% from 120 

days to around 30 days when referrals were centralized in one queue and patients 

received the next available appointment (Rachlis, 2005). The formation of one queue can 

be supported by a centralized electronic registry (Kreindler, 2008).   

Waitlists can also be decreased by identifying patients who are not appropriate for a 

particular service but are on the waitlist (Shoaib, Hamade, Zia, Basnyat, & Taffinder, 

2006). A significant number of these patients may not need the service at all, while others 

should be referred to other services which could have shorter wait lists (Blackburn, Nall, 

Cary, & Cowan, 2009). This can be accomplished by working with referring providers to 

review appropriateness criteria as well as modifying referral process so that intermediate 

assessments are provided (Blackburn et al., 2009; Kreindler, 2008).  

While process changes are important, there is also a role for enhancing capacity in the 

health care system. This is based on an understanding of how to best accommodate 

demand in the most cost efficient manner. For example, orthopedic surgeons in a hospital 

performed three operations a day and wanted to perform more. Adding clinical assistants 

allowed a doubling of capacity without a doubling of the costs (Skerritt & Aporius, 

2006). Wait lists went from 12 to 18 months for hip and knee replacements to 6 to 12 

months (Skerritt & Aporius, 2006). Similarly, adding a physiotherapy-led triage clinic for 
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back pain reduced wait times for assessment from 23 to 26 weeks to 9 weeks 

(Blackburn et al., 2009). Sixty-seven percent of patients did not need to see an orthopedic 

surgeon (Blackburn et al., 2009) 

1.3 The Referral process 

In health care, a referral is the communication that occurs between two providers to 

facilitate the transfer of a patient’s care between those two providers. A referral can also 

be sent to a service such as the delivery of meals to a patient’s home; for a diagnostic test 

such as an MRI; or for an intervention such as a cardiac angiogram. A referral is initiated 

because the provider making the referral determines that additional support or expertise is 

required. The volume of referrals to specialists has been increasing (Barnett et al., 2016; 

Bouamrane & Mair, 2014). However, despite this increase, the referral process itself 

remains poorly coordinated and leads to delays in care (Hysong et al., 2011). The process 

of sending referrals does not serve the needs of primary care clinicians, referrals cannot 

be easily tracked, paperwork gets lost, and not enough information is exchanged between 

providers among many other challenges (Barnett et al., 2016; Hysong et al., 2011; 

Mehrotra, Forrest, & Lin, 2011). The referral process can also be inequitable, with a 

review by Cortés & Arthur finding lower referral rates associated with female gender, 

older age, being a non-English speaker, being unmarried, and being non-white (Cortés & 

Arthur, 2006). Conversely, improving referral processes can improve wait times, 

decrease workload for institutions, and improve the coordination of care (Augestad, 

Revhaug, Johnsen, Skrovseth, & Lindsetmo, 2014).  
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1.4 Electronic Referral 

Electronic referral occurs when the communication between a referring provider and 

receiving specialist, service or facility as described in the previous section (1.3 The 

Referral process) occurs electronically. 

Evidence from jurisdictions other than Canada, suggest that electronic referral can 

increase complete referrals, reduce inappropriate referrals, be more cost effective, and 

increase access to specialist services (Hysong et al., 2011; Reponen, Marttila, Paajanen, 

& Turula, 2004; Tuot et al., 2015). Some jurisdiction have made electronic referral a 

critical enabler of their health care system (Bouamrane & Mair, 2014; Gu, Warren, & 

Orr, 2014). However, little evidence has been synthesized about the Canadian experience 

with electronic referral, and an environmental scan conducted based on evidence until 

early 2013 concluded that few electronic referral systems have been implemented in 

Canada (C Liddy, M Hogel, V Blazkho, & E Keely, 2015).  

There are also a number of challenges in the implementation of electronic referral 

solutions that are apparent from the experience in other jurisdictions. This includes a 

longer time to send referrals as compared to fax, slow uptake amongst providers, higher 

information needs due to the implementation of mandatory fields, the lack of integration 

with point of care systems, and the lack of integration into workflow (Bouamrane & 

Mair, 2014; Kaae, 2000; Petruik & Drobot, 2015; Reponen et al., 2004).  

Canada Health Infoway, a not-for-profit organization, which has as its members the 

federal, provincial and territorial Deputy Ministers of Health has recently launched an 

ambitious access initiative to create a gateway that will enable a health technology 

ecosystem across Canada (Canada Health Infoway, 2018). One proposed service that will 
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be part of this ecosystem is electronic referral. The approach taken by Canada Health 

Infoway for the access initiative is similar to that it has taken for its national electronic 

prescribing service, which is currently live in a number of provinces. It will be interesting 

to see how electronic referral is implemented at the national level. Before implementation 

begins, it will be important to understand the experiences of Canadian users with 

electronic referral so that adoption and use of the system will be successful. In addition, 

various provinces like Manitoba and Alberta have projects implementing electronic 

referral and are looking to determine if and how to expand access. Finally, other 

provinces like Ontario are developing a strategy for electronic referrals and are in need of 

evidence to inform the provincial strategy. 

1.5 Research Purpose and Questions 

This research will help to understand what is known about electronic referral from the 

perspective of users in Canada. This is relevant to the work that is happening both at the 

national and provincial levels. Gaps will be identified in the understanding of user 

perspectives, if they exist, and the research will allow these gaps to be addressed. This 

research will help to understand the following two questions from the perspective of 

users of electronic referral: 

1) What are the challenges of using an electronic referral system? 

2) What are the benefits of using an electronic referral systems including the 

clinical value if any? 
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1.6 Outline of Thesis 

The remaining chapters of this thesis are organized as follows: 

 Chapter 2 reviews frameworks that are relevant in the evaluation of electronic 

referral systems  

 Chapter 3 is a literature review of the Canadian evidence of user perspectives on 

electronic referral. The themes that emerge from this literature review are then 

mapped to an appropriate evaluation framework. 

 Chapter 4 describes the research methodology used to fill in the gaps found in 

the literature 

 Chapter 5 presents the results and analysis of qualitative data collected during the 

study 

 Chapter 6 presents the results and analysis of quantitative data collected during 

the study 

 Chapter 7 discusses the results of the study and compares what was discovered in 

the study to the themes of the literature review. In addition, the alignment of the 

results of the study to the frameworks described in Chapter 2 is also presented. 

 Chapter 8 concludes this study by determining if the aim of this study was met 

and the main components of the study are also highlighted. 

1.7 Summary 

This chapter describes the growing challenge of long wait times in Canada and the 

lack of progress in many areas despite the commitments from the federal and provincial 

First Ministers. The causes of long wait times, including the role of the referral process 
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itself was detailed. The opportunity that electronic referral provides as well as its 

challenges were highlighted. The need for the perspective of Canadian users given the 

opportunity to expand electronic referral across the country and in various provinces was 

presented. The aim of the research to help inform the implementation of electronic 

referral as well as the outline of the thesis that will help to accomplish this aim was then 

reviewed. 
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2. Frameworks for Evaluating Electronic Referral Systems  

The evaluation of health information systems, like an electronic referral system, 

can take many forms. It is important to consider leveraging an existing evaluation 

framework as part of the assessment of a health information system. This is because 

such a framework includes critical areas that should be assessed to determine the 

success of implementation and adoption of the health information system. This also 

enables the comparison of the research conducted on various information systems to 

each other. 

 This chapter will review relevant frameworks for the evaluation of health 

information systems. It will start by looking at the Information System (IS) Success 

Model developed by DeLone and McLean (Delone & Mclean, 2003), which is based 

on communications research and empirical management information system research 

studies. This commonly used model is empirically tested and validated. Next, the 

Canada Health Infoway Benefits Evaluation Framework (CHI BEF), which really 

supplements the DeLone and McLean IS Success Model will be reviewed (Lau, 

Hagens, & Muttitt, 2007). Next the Clinical Adoption Framework (CAF) developed 

by Lau et al, which includes additional contextual factors beyond the CHI BEF will 

be presented (F. Lau, M. Price, & K. Keshavjee, 2011). Finally, the Clinical Adoption 

Meta-Model (CAMM) that Price and Lau described will be highlighted as a means of 

addressing evaluation over the course of integration of a health information system 

into practice (Price & Lau, 2014). 
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2.1 The DeLone and McLean Model of Information Systems Success 

One of the most commonly used models to evaluate the success of information 

systems is the Information System (IS) Success Model developed by DeLone and 

McLean (Delone & Mclean, 2003). This is an empirically tested and validated model. It 

is a comprehensive framework that allows users of the model to compare empirical 

research on information systems (Delone & Mclean, 2003). 

DeLone and McLean originally published the IS Success Model in 1992 based on 

180 information system studies (Lau et al., 2007). It was based on communications 

research and empirical management information system research studies (Delone & 

Mclean, 2003). 

The aim was to define the dependant variable “Information System Success” by 

developing a taxonomy and interactive model (Delone & Mclean, 2003). DeLone and 

McLean updated this model in 2003 by incorporating the results of 285 refereed papers in 

journals and proceedings that referenced the model from 1993 to 2002  (Delone & 

Mclean, 2003).  

The IS Success Model is both a process model as well a causal model. In terms of 

process, it shows that an information system is first created with the characteristics that 

define the quality of the system and the information in the system (see Figure 5). Users 

then experience the system, which leads to an impact on the individual and then the 

organization (Delone & Mclean, 1992). 
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Figure 5: The 1992 version of the DeLone and McLean IS Success Model shown as a 

process model. (DeLone & McLean, 1992) 

 

As for causation, a number of studies have tested the inter-relationship of the 

success dimensions in the IS Success Model and the updated model reflects these 

relationships (Figure 6) (Delone & Mclean, 2003). The arrows do not show whether there 

is a positive or negative causal association because that will vary depending on what is 

being studied. For example, higher information quality will lead to improved user 

satisfaction which could lead to net benefits.  

 

Figure 6: Updated DeLone and McLean IS Success Model 
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The success dimensions of the IS Success Model are not independent but rather 

interdependent. To determine the impact of independent variables on one or more of the 

success dimensions, it is important to measure the interactions among the success 

dimensions (Delone & Mclean, 2003).  

The success dimensions and measures that are used to evaluate an information 

system will depend on the objectives of the evaluation as well the information system 

being evaluated (Delone & Mclean, 2003). The measures that are used in the evaluation 

should ideally be valid instruments (Delone & Mclean, 2003).  

The revised IS Success Model has six dimensions of IS success (Delone & 

Mclean, 2003). Three of these dimensions reflect quality: information quality, system 

quality, and service quality. There are two dimensions which relate to the recipient of the 

information system or the user: use and user satisfaction. The final dimension, net 

benefits, encapsulates the impact of the information system from the level of the 

individual all the way to global impacts. The level(s) at which net benefits are measured 

will depend on the information system being studied and its purpose (Delone & Mclean, 

2003). 

DeLone and McLean used e-commerce solutions as an example to look at the 

measures in each success dimension. This serves as a useful illustration of each 

dimension and associated measures. 

Information quality refers to the ability of the information system in conveying 

the information and meaning of this information (Delone & Mclean, 1992). Measures of 

information quality include accuracy, credibility, comprehensiveness (Delone & Mclean, 
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1992) and for e-ecommerce solutions include personalized, relevant, easy to 

understand and secure (Delone & Mclean, 2003). 

System quality implicates the inherent technical features and performance 

characteristics of the information system (Delone & Mclean, 1992). For an e-commerce 

solution this would include response time, availability, reliability, and adaptability 

(Delone & Mclean, 2003).  

Service quality refers to the support that is provided to users of the information 

system (Delone & Mclean, 2003). For e-commerce systems this could refer to the 

technical support provided to support use of the solution and deal with any issues that 

arise. 

Use is the consumption of the output of the system by individuals (Delone & 

Mclean, 1992). Measures include actual use of the system, self-reported use of the 

system, and intent to use the information system (Delone & Mclean, 1992, 2003). For an 

e-commerce solution examples would include webpage impressions and number of 

transactions (Delone & Mclean, 2003). 

User satisfaction reflects user opinions of the information system (Delone & 

Mclean, 2003). For e-commerce solutions it likely should cover user impressions of the 

entire cycle of the online purchasing experience (browsing, purchase, payment, receipt, 

and service) (Delone & Mclean, 2003). 

Net Benefits captures the summation of the positive and negative effects of the 

information system on the level of impact (individual, organizational, societal, all of the 

proceeding, etc.) that is important for achieving the objectives of the information system 

deployment (Delone & Mclean, 2003). For an e-commerce solution, measures could 
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include consumer time and money saved, organizational benefits from supply chain 

efficiencies and larger markets, and national benefits from increase in gross domestic 

product (Delone & Mclean, 2003).  

The DeLone and MacLean IS Success Model has been applied to many different 

types of information systems in many different sectors. Information Systems in 

healthcare are no exception. In Canada, the DeLone and MacLean IS Success Model has 

formed the basis of the benefits evaluation framework developed by Canada Health 

Infoway (Lau et al., 2007), a national, independent, not-for-profit organization funded by 

the federal government whose members are the 14 federal, provincial, and territorial 

Deputy Ministers of Health.  

2.2 A Proposed Benefits Evaluation Framework for Health Information 

Systems in Canada  

The Canada Health Infoway Benefits Evaluation Framework (CHI BEF) 

supplemented the DeLone and McLean IS Success Model with information from a 

review by van der Meijden on success of in-patient clinical information systems (van der 

Meijden, Tange, Troost, & Hasman, 2003), and a literature scan on evaluation studies of 

health information systems. Like the DeLone and McLean IS Success Model, the CHI 

BEF allows evaluations to use a common framework and if applicable consistent 

measures and thus allows comparison of results (Lau et al., 2007).  

The CHI BEF does not include contextual factors related to the environment in 

which the information system is deployed such as organizational, policy, and funding 

factors and it does not include business process (Lau et al., 2007). These factors are 

explicitly out of scope of the model. In addition, the CHI BEF also only includes 
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measures under each success dimension which were deemed to be the most significant, 

measureable metrics at the time of formation of the model (Lau et al., 2007).  

 The CHI BEF model (Figure 7) has added measures from the van der Meijden 

model (van der Meijden et al., 2003) under each of the dimensions of the DeLone and 

McLean IS Success Model. These measures were confirmed through a literature scan and 

review of health information system systematic reviews. The definition of these measure 

is presented in Table 1. 

  

 

 

Figure 7: Canada Health Infoway Benefits Evaluation Framework 
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2.3 A focus on Clinical Adoption 

Contextual factors that impact the success of an information system are explicitly 

excluded from DeLone and McLean’s IS Success model and also from the CHI BEF. 

Table 1: Canada Health Infoway Benefits Evaluation Framework 

Dimensions 
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This allows for the evaluator to focus on specific characteristics of the information 

system, its use, and the outcomes that are achieved. However, these factors alone cannot 

explain the adoption or in many cases the lack of adoption of information systems. It is 

for this reason that Lau et al have proposed a Clinical Adoption Framework (CAF) that 

builds on the CHI BEF (and thus the DeLone and McLean IS Success model) and 

includes additional factors that it puts into the meso and macro levels (F. Lau et al., 

2011). First, it is important to define the process of adoption. The process of adoption is 

all the effort (task, decisions, evaluations) that are put towards integrating an information 

system into the workflow of a clinician or organization (Price & Lau, 2014). The model 

proposed by Lau et al. (see Figure 8) focuses on understanding adoption by clinicians of 

health information systems and subsequently allowing action to be taken given this 

understanding to improve adoption. The additional factors added to this model were 

included to capture all the components related to the process of adoption. However, 

organizations are meant to focus on a subset of these factors in their evaluations, which 

may in fact be the factors in the DeLone and McLean’s IS Success model or the CHI 

BEF. The point is that other factors influence the adoption of information systems and 

should be included in the model as they may need to be evaluated to understand 

successful adoption or why success was not achieved. 

 The micro view that Lau et al. present is the CHI BEF. Above that, labelled the 

meso view, are factors that directly impact the dimensions in the CHI BEF. These are the 

people involved, the organization, and the implementation of the health information 

system itself. Above that are higher level macro factors which include standards of care, 

governance and policy, funding and incentives, and societal/political/economic trends. 
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The impact at each level (micro, meso or macro) can reshape the higher level through a 

feedback loop (F. Lau et al., 2011). 

  

A dimension of the meso level in the CAF includes the people involved. This is 

the roles and responsibilities of individuals with the information system and their 

characteristics and expectations. The Organization is also a factor at the meso level and 

this captures the fit of the information system into the organizational strategy and goals, 

structure, culture, infrastructure, and the return on value.  The final factor at the meso 

level is the approach taken to implementation. This involves the project management 

approach, the stages of adoption, and how appropriate the information system is to 

support the workflow of the people and the organization. At the macro level, standards of 

professional practice or standards for organizations performance have an impact on 

adoption. In addition, legislation, regulation, governance, and professional regulatory 

bodies influence health information system uptake. Incentive programs and funding are 

often part of adoption efforts for information systems and the lack of incentives can be 

Figure 8: The micro, meso, and macro dimensions of the Clinical Adoption 

Framework (F. Lau et al., 2011) 
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seen as a barrier to adoption. Lastly for macro factors, the current economic climate, 

the political drive for investing in health information systems, and societal expectations 

can all impact clinical adoption. Lau et al also state that alignment of the various levels 

(micro, meso, and macro) is also thought the lead to magnified improvements in adoption 

(F. Lau et al., 2011).  

2.4 Looking at clinical adoption over time 

The DeLone and McLean IS Success Model, the CHI BEF and the CAF all 

evaluate the adoption of information systems. However, these models do not explicitly 

contain assumptions about what successful adoption looks like at various points in time. 

For example, one would not generally expect a change in hard clinical outcomes two 

months after the initial implementation of an information system. But these models 

include the measurement of net benefits including clinical outcomes at all points in time. 

This is often dealt with by evaluators by implicitly understanding that clinical outcomes 

take time to realize and not using these measures or putting caveats around their use. 

To explicitly address evaluation over the course of integration of a health 

information system into practice, Price and Lau propose a Clinical Adoption Meta-Model 

(CAMM) (Price & Lau, 2014). This model, shown in Figure 9, illustrates the 

expectations over time for accessibility, system use, clinical behaviour, and patient 

outcomes. Five type of measurements are then proposed. A baseline evaluation involves 

measuring elements of the four other measurement points so as to establish a current state 

which can then be compared to future states. The design of the information system is also 

assessed, which is a critical component to understand if the concepts used in the designed 

need to be refined before more expensive development and deployment (Price & Lau, 
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2014). The second measurement is a measure of access or content. Examples of 

measures would be number of registered users of a system and number of records in a 

database (Price & Lau, 2014). At the next point in time, the adoption is matured enough 

to measure actual use of the system as well as user satisfaction, efficiency and usability 

(Price & Lau, 2014). The increase use of the system then leads to changes in clinical 

behaviour, such as increased completion of medication reconciliations. Lastly, the 

changes in clinical behaviour would lead to changes in clinical outcomes. An example 

would be that from more medication reconciliations fewer patients are readmitted to 

hospital for adverse drug events. Table 2 describes additional aspects of each type of 

measurement. 

 

 

   

Figure 9: eHealth Observatory's Clinical Adoption Meta Model proposed 

by Price and Lau (Price & Lau, 2014) 
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Table 2: Additional Aspects of each Type of Measurement in the CAMM by Price and 

Lau (Price & Lau, 2014)

 

2.5 Summary 

This chapter on frameworks for the evaluation of health information systems 

describes various components that should be part of the assessment of health information 

systems. The DeLone and McLean IS Success Model, the CHI BEF, the CAF, and the 

CAMM were all presented. These frameworks will be helpful in contextualizing the 

themes from the literature review and the findings from the research conducted in this 

study. The frameworks will serve as good guides to ensure that this study, which is 

related to understanding the success (or lack thereof) of electronic referral systems from 

the user perspective, is well grounded in the foundational understanding of what factors 

impact health information system adoption and use.  
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3. Literature Review 

Before looking to understand from users their opinion of electronic referral 

(eReferral), it is important to determine what has already been found in the literature. The 

objective of the literature review was to determine the perspectives of Canadian users of 

electronic referral systems. Understanding the Canadian perspective is important as this 

could inform Canada Health Infoway as they launch their platform at the national level, 

which will support electronic referral. In addition, the Canadian healthcare system is 

publically funded and physicians have not been specifically incentivized to use electronic 

referral. This is different than other jurisdictions. In addition, the last review of the 

literature for the Canadian user perspective was an environmental scan for articles up to 

early 2013 (C. Liddy, M. Hogel, V. Blazkho, & E. Keely, 2015). More evidence could 

have been contributed to the literature since that time. 

3.1 Method of Conducting Literature Review 

A literature search used both Medline and Google Scholar on August 10, 2016 

and then was redone on February 23, 2018. The terms “eReferral” OR "electronic 

referral" OR ("Referral and Consultation"[Mesh] AND "Health Information 

Systems"[Mesh]) or equivalent were used. The search was limited to the last 10 years. 

There were 116 results in Medline and 182 results in Google Scholar. Duplicates were 

eliminated. Then only Canadian original papers were retained. This resulted in four 

articles relevant to the topic (Ali-Faisal, Benz Scott, Johnston, & Grace, 2016; 

MacGregor et al., 2009; Meadows, Fraser, Camus, & Henderson, 2014; Novak, Van 

Zanten, & Pendharkar, 2013). There was not sufficient data contained within these 
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studies to determine the perspectives of Canadian users of electronic referral through a 

systematic review. Therefore a narrative review was conducted using a structured format. 

The grey literature was searched on October 8, 2016 and then redone on March 27. 2018 

using the search engine google, Canada Health Infoway’s website, and the websites of 

Provincial Ministries of Health. Three additional benefits evaluation reports were 

obtained (Carrick, 2012; Nyhof & McDermott, 2016; Petruik & Drobot, 2015). The 

evidence from these 7 articles and reports was then synthesized for this review. The 

characteristics of these studies is shown in the next section.  
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3.2 Characteristics of Studies 

The Characteristics of the Studies selected for this review are shown in tables 3 and 4. 

Table 3: Characteristics of the Studies selected for this Literature Review 

First Author Year 

Journal 
Article 

or 
Report Province Study Design 

Validated 
Survey? 

MacGregor 2009 Article Ontario  

Pre and Post 
Metrics 
Pre and Post 
Practice Audits n/a 

Petruik 2015 Report Alberta  

Pre and Post 
Metrics 
Cross-sectional 
Survey 
Interviews 
Focus Groups 
Chart Audits no 

Ali-Faisal 2016 Article Ontario  RCT n/a 

Meadows 2014 Article 
British 

Columbia 
Cross-sectional 
Survey no 

Novak 2013 Article Alberta  Opinion n/a 

Nyhof 2016 Report Manitoba  

Interviews 
Cross-sectional 
surveys no 

Carrick 2012 Report Manitoba  

Interviews 
Cross-sectional 
surveys no 



 

 

Table 4: Further Characteristics of the Studies selected for this Literature Review 

First 
Author Year 

Quality 
of 

Study Reason for Quality Ranking Referrer Target System 

MacGregor 2009 Fair Good pre post data. Did not match non-users with users. 
Community 
Pediatricians 

Tertiary/Qua-
rternary 
Hospital 

Web-based 
system 

Petruik 2015 Fair 
Used Internal review team. Did use good qualitative 
methodology. Not validated survey. 

someone on 
behalf of a 
Physician 
(surgeon or FP) Specialists 

Connected to 
EHR  

Ali-Faisal 2016 Good 

Appropriate randomization, allocation concealment and 
blinding. Primary Outcomes determined in different 
manners. 

Inpatient 
cardiac units 

Cardiac 
Rehab HIS 

Meadows 2014 Fair.  Survey given to users 
Acute care 
clinician 

Home care 
staff 

Not clear. 
Developed 
electronic 
tools and 
systems to 
meet referral 
needs. 

 
 
 
Novak 2013 Low 

 
 
Based on opinion. Primary Care Specialists 

Electronic 
Referral 
Tracking 
System 

Nyhof 2016 Fair 
Used Internal review team. Not validated survey. Small 
number of respondents. Structured interviews. 

Family 
Physician Specialists 

Embedded in 
EMR 

Carrick 2012 Fair 
Internal review. Not validated survey. Good sample size. Did 
not use qualitative methodology for analysis. 

Family 
Physician Specialists 

Web-based 
system 



 

 

The research articles and reports used in this narrative review were published 

from 2009 to 2016. There were two articles/reports from each of Ontario, Alberta, and 

Manitoba and one from British Columbia. There were various study designs used. There 

was one randomized control trial (Ali-Faisal et al., 2016). Two studies did pre/post 

measures with one doing practice audits and looking at usage metrics (MacGregor et al., 

2009) and the other doing cross sectional surveys and it also examined usage metrics 

(Petruik & Drobot, 2015).  Three studies conducted interviews. Nyhof and McDermott 

used structured open-ended interviews (Nyhof & McDermott, 2016), while the other two 

studies used non-structured interviews (Carrick, 2012; Petruik & Drobot, 2015). Four 

studies conducted surveys, with none of these studies directly comparing users to non-

users in a systematic way (Carrick, 2012; Meadows et al., 2014; Nyhof & McDermott, 

2016; Petruik & Drobot, 2015). None of these surveys were validated. One study was 

mostly opinion based and cited the impressions of others, but it did not detail how it got 

these impressions (Novak et al., 2013).  

The quality of studies was judged by the author based on the use of research 

methodology including validated surveys, structured questionnaires, qualitative 

methodology used, comparison groups and sample size. For the randomized control trial 

it was assessment base on randomization, allocation concealment and blinding. Rankings 

ranged from Excellent, Good, Fair, to Low. The review of the quality of the studies based 

on these factors resulted in no studies being of excellent quality. One study was of good 

quality (Ali-Faisal et al., 2016), which happened to be the randomized control trial 

because it had appropriate randomization, allocation concealment and blinding. The 



  31 

sample size was small, which was a limitation. Five studies were of fair quality with 

the reason for this listed in the Table 4 (Carrick, 2012; MacGregor et al., 2009; Meadows 

et al., 2014; Nyhof & McDermott, 2016; Petruik & Drobot, 2015). One study was of low 

quality because it was based on opinion and did not detail how it obtained the opinion of  

users (Novak et al., 2013). It is recognized that this evaluation of the quality of studies is 

subjective and only based on the opinion of the author. Five of the studies had referrals 

sent from community clinicians, one from inpatient units, and one from acute care 

clinicians. The referral recipients were specialists in five of the studies (including a 

tertiary/quaternary hospital with specialists and subspecialists), cardiac rehabilitation, and 

home care. Two of the electronic referral systems were solely web-based, one was 

connected to the electronic health record which was web-based, one was connected to the 

electronic medical record, one was built into the hospital information system, one was 

more of an electronic referral tracking system, and one study was not clear on the system 

they used but mentioned tools and systems were used to meet referral needs. 

 The evidence from these seven studies was abstracted and then it was organized 

into the benefits and challenges experienced by users of electronic referral systems. This 

is presented in sections 2.1 and 2.2. 
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3.3 The Potential Benefits of using Electronic Referral Systems 

3.3.1 Ease of Use  

There were a number issues with the usability of eReferral systems. These are described 

in the section on the challenges of eReferral systems. However, two of the articles did mention 

that the systems were intuitive and easy to use (Carrick, 2012; Nyhof & McDermott, 2016). 

Interestingly, these two articles are both about the eReferral system implemented in Manitoba. 

Carrick evaluated the initial version, while Nyholf and McDermott studied the enhanced version 

integrated with electronic medical records (EMRs) in clinician offices. Nyholf and McDermott 

stated that their enhanced system was more reliable and had improved system performance 

compared to the previous version, although they did not determine specifically if the system 

itself was reliable and had good system performance (Nyhof & McDermott, 2016). 

3.3.2 Process Improvements 

3.3.2.1 Efficiency 

The implementation of electronic Referral contributed to greater efficiency, enhanced 

workflow and time savings for referring providers and their staff (Carrick, 2012; MacGregor et 

al., 2009; Meadows et al., 2014; Nyhof & McDermott, 2016). MacGregor et al found that this 

was due in part to reduced manual input required to process referrals (MacGregor et al., 2009). 

Carrick found that the ability of eReferral to make the referral process easier was true for low 

users of the system in addition to the high system users (Carrick, 2012).  Nyhof et al studied an 

eReferral system that was integrated with electronic medical records (EMRs) in clinician offices 

and was an enhancement to the solution studied by Carrick. Physicians and staff were more 

satisfied with this EMR-integrated eReferral solution and found it easier to use than the previous 
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version as it launched directly from the EMR right into the appropriate referral pathway with the 

click of a button (Nyhof & McDermott, 2016). It also showed greater efficiency than the 

previous version with reduced duplicate entry, a decreased number of redundant steps, and the 

ability to attach additional patient information (Nyhof & McDermott, 2016).  

Time was also saved for providers and staff receiving referrals (MacGregor et al., 2009). 

This was the result of embedded referral guidelines in the eReferral system, which enabled the 

collection of the important patient information required by receiving clinics and specialists 

(MacGregor et al., 2009).            

3.3.2.2 Better tracking of the Referral process  

Digitizing the referral process allows for the tracking of the referral status (MacGregor et 

al., 2009; Nyhof & McDermott, 2016; Petruik & Drobot, 2015). This allows for confirmation 

that a referral has been received and accepted or declined (Nyhof & McDermott, 2016; Petruik & 

Drobot, 2015). Electronic referral also allows for the identification of impediments that are 

impacting access to care for patients (MacGregor et al., 2009) which is not as easily 

accomplished with a fax based process.  

3.3.2.3 Monitoring of wait times 

The Electronic Referral System provides wait times to referring providers (Petruik & 

Drobot, 2015) and once a referral is sent, the system also flags if a referral has fallen outside of 

acceptable wait times and may indicate the reasons for this (MacGregor et al., 2009).  

3.3.3 Improved Quality of the Referral 

The quality of the referral information submitted to specialists or services improved 

because of the eReferral systems and specifically because the systems incorporated referral 
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guidelines (MacGregor et al., 2009; Nyhof & McDermott, 2016). Both eReferral solution studied 

by MacGregor et al. and Nyhof and McDermott included referral guidelines embedded in the 

eReferral system (MacGregor et al., 2009; Nyhof & McDermott, 2016). Furthermore, the system 

studied by Nyholf and McDermott had care paths that were based on these guidelines to ensure 

that the work-up required of primary care clinicians prior to referral were complete, that the 

referral was being made to the right clinicians, and that the referral was happening at the 

appropriate time in the care journey (Nyhof & McDermott, 2016). This could have the potential 

to reduce unnecessary referrals although this was not investigated by Nyhof and McDermott and 

in fact, Ali-Faisal et al. found there was significant variability in whether an appropriate referral 

was made for cardiac rehabilitation despite eReferral (Ali-Faisal et al., 2016). Even within an 

institution, there was 40% difference in the proportion of patient referred by unit (Ali-Faisal et 

al., 2016). This was consistent with studies that did not use eReferral for similar types of 

referrals (Ali-Faisal et al., 2016) (Brady, Purdham, Oh, & Grace, 2013; Foundation, 2013). 

The electronic referral system also decreased the number of incomplete referrals 

(MacGregor et al., 2009; Petruik & Drobot, 2015).  In the study by MacGregor et al., there was a 

2.7% decrease in incomplete referrals because it automatically requested missing information 

from referrers (MacGregor et al., 2009). The faxed based process requires much back and forth 

to complete the information in incomplete referrals and this increases patient wait time by up to 6 

weeks (Petruik & Drobot, 2015).  

3.3.4 Improved Ability to Manage Patient Care 

The users of eReferral systems felt knowing which specialists/programs were present in 

the system and what services they provide was beneficial (Nyhof & McDermott, 2016; Petruik & 

Drobot, 2015). Furthermore, it was helpful to know who was currently accepting referrals 
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(Petruik & Drobot, 2015). This, along with knowing wait times, would allow referring providers 

make decisions together with patients about who to refer to.  

The electronic referral systems can include advice on alternate services available, 

educational resources, and referral guidelines and these were found to help with the overall 

management of patients (MacGregor et al., 2009). Some of these things could also be provided 

through other means to supplement the fax based referral process, but are more easily provided at 

the time of referral through an electronic system. 

3.3.5 More Equitable Referral 

Electronic Referral seemed to eliminate the sociodemographic bias (sex, age, ethno-

cultural) which were present in other studies on cardiac rehab referral, although the sample size 

was not large enough to be conclusive about this (Ali-Faisal et al., 2016). In addition, Ali-Faisal 

et al also found that with eReferral, referral was equally distributed over weekends as well as 

weekdays, which has been a problem historically with fax based referral processes (Ali-Faisal et 

al., 2016).  

3.3.6 Decrease in Wait times 

There was a decrease in wait times experienced through the use of eReferral compared to 

the fax process (Carrick, 2012; MacGregor et al., 2009). MacGregor et al. found that prior to the 

use of the eReferral system, the referral time was from weeks to months. After the 

implementation of the system the process took an average of 21 days (range 1 to 50 days), which 

is an overall improvement (MacGregor et al., 2009). Carrick found that family physicians were 

more satisfied with the wait times patients experience after the eReferral system was 

implemented and felt that patients were seen in a timely manner as compared to the fax based 

referral process (Carrick, 2012). Novak et al. also found a decrease in wait times for acute 
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concerns from four weeks to two weeks and for urgent concerns from nine weeks to four weeks, 

but it seemed that this was due to centralizing the referral processing with the contribution from 

the eReferral system being unclear (Novak et al., 2013). 

3.4 The Potential Challenges of using Electronic Referral Systems 

3.4.1 Higher Information Requirement 

The adoption of current eReferral systems amongst clinicians is a challenge (Nyhof & 

McDermott, 2016; Petruik & Drobot, 2015). Those who don’t use eReferral systems cite the 

reason being that it is harder to send eReferrals than fax referrals as there is a higher information 

requirement with eReferral (Carrick, 2012; Meadows et al., 2014; Nyhof & McDermott, 2016; 

Petruik & Drobot, 2015). Carrick found 27% of non-users of the eReferral system were resistant 

to use the system due to this issue (Carrick, 2012). As noted in the section on Benefits of 

eReferral, this increased requirement of information increases the quality of the referral and 

increases the completeness of referral, however it does take more time and this impacts adoption 

(Nyhof & McDermott, 2016). The eReferral system used in Alberta has shown 40% of all 

referrals for breast cancer, 10% of all referrals for lung cancer, and 2% of all referral for hip and 

knee concerns are done via eReferral (Petruik & Drobot, 2015). Larger primary care sites were 

the highest adopters in the hip and knee pathway, while breast health clinics referring on behalf 

of a surgeon made the greatest number of eReferrals in the breast cancer pathway (Petruik & 

Drobot, 2015). Thus it seems that if additional administrative support is available then more 

referrals are sent through eReferral, which may be due to help provided by these administrative 

staff with the higher information requirement. In addition, the information requirement was seen 

as a new request, when it should have been something that proceeded the eReferral system 

(Petruik & Drobot, 2015). However, often such requirements are hard to enforce in a fax based 
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system. Nyhof and McDermott found that use of the system would only be justified to clinicians 

if they perceived a benefit, such as quicker access to speciality consultation, as a type of offset to 

the additional time taken to fill out the referral (Nyhof & McDermott, 2016). The study by 

Meadows et al. supports this assertion and showed that the additional time taken up in making 

the referral was indeed offset by the resultant improved communication that resulted from having 

all the information available (Meadows et al., 2014).  

3.4.2 Siloed System 

eReferral systems were often standalone systems that took clinicians and staff away from 

their point of service system and this caused challenges with using the system (Carrick, 2012; 

Meadows et al., 2014; Nyhof & McDermott, 2016; Petruik & Drobot, 2015). Petruik and Drobot 

found that 64% of non-users of the eReferral system stated that they did not use the system 

because it created more work as it is another system to use (Petruik & Drobot, 2015), while 

Carrick found this of 40% of non-users (Carrick, 2012). 59% of non-users stated they didn’t use 

the eReferral system because it wasn’t integrated to their EMR (Petruik & Drobot, 2015), while 

in Carrick’s study this was 27% (Carrick, 2012). Meadows et al. found that not enabling easy 

access to users of the eReferral system was a barrier to making wide scale system change 

possible (Meadows et al., 2014). Nyhof and McDermott found that users were waiting for EMR 

integration before adopting any eReferral solution and those using the web-based version felt 

that their volume of activity would increase with an EMR integrated solution (Nyhof & 

McDermott, 2016).  EMR integration was felt to reduce duplicate work and increase information 

continuity (Nyhof & McDermott, 2016). 



  38 

3.4.3 More Specialists and Programs are required on the eReferral System 

eReferral systems usually only start with certain specialists or programs accessible 

through the system.  This means that both referring providers and referral recipients have to have 

hybrid processes in place. This increases the amount of work required as both fax and electronic 

systems are used and this impedes adoption of eReferral (Carrick, 2012; Nyhof & McDermott, 

2016; Petruik & Drobot, 2015). In addition, there are certain specialties that if they were on 

eReferral they would drive adoption by referring providers but often these specialties are not on 

eReferral systems (Nyhof & McDermott, 2016; Petruik & Drobot, 2015). For referral recipients, 

there is also a certain volume of referrals that they require to find participation worthwhile 

(Nyhof & McDermott, 2016; Petruik & Drobot, 2015). Carrick found that 42% of high family 

physician users would use the system more if there were more specialists on the system and this 

number increased to 84% of all family physicians if they could process all referrals through 

eReferral. 25% of Specialists felt that eReferral should be made province wide as a reason for 

them to only accept eReferrals and not accept faxed referrals (Carrick, 2012). It is for this reason 

that Carrick suggested that eReferral systems become mandatory (Carrick, 2012). 

3.4.4 Engagement with Stakeholders necessary for successful adoption 

Petruik and Drobot found that a barrier to adoption of the eReferral system was that it 

was not developed collaboratively with sending and receiving sites (Petruik & Drobot, 2015), 

while Nyholf and McDermott found that to ensure buy-in, staff needed to be engaged early in the 

implementation process (Nyhof & McDermott, 2016). Early engagement of staff for eReferral 

would allow it to be integrated into existing workflows and opportunities could be found to 

improve workflow (Nyhof & McDermott, 2016). 
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3.4.5 Significant cost of the system 

Novak et al. stated that the significant costs of eReferral systems needed to be considered 

when implementing them (Novak et al., 2013). 

3.4.6 Training is not appropriate 

Users also found that the training for eReferral should be spread out instead of having all 

the information covered in one session (Nyhof & McDermott, 2016). In addition, there needed to 

be updates notifying users of new services as they become available on the system (Nyhof & 

McDermott, 2016). 

3.4.7 Technology factors need to be considered and improved 

Security and information technology settings vary across primary care sites and can 

impede the operation of the eReferral solution which can cause problems for end users (Nyhof & 

McDermott, 2016). End users also felt they needed be to notified if their password was going to 

expire as it was difficult for them to remember and a notification would allow them to change the 

password proactively (Nyhof & McDermott, 2016).  

3.4.8 Competing Interests 

Carrick found that a number of clinics had recently moved to an electronic medical 

record (EMR) or some had plans to move to a new EMR in the near future and this could have 

impacted eReferral usage (Carrick, 2012).  

3.5 Summary of the Literature review 

The literature review highlighted a number of benefits and also challenges of electronic 

referrals systems. Electronic referral systems can be easy to use, lead to improvements in the 

referral process, improve the quality of referral, improve the management of patient care, support 
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more equitable access, and decrease wait times. There are, however, also a number of challenges 

in using electronic referral. There is a higher information requirement to complete an eReferral, 

eReferral systems are not connected with other systems, there are a lack of specialists on these 

systems, users of eReferral are often not engaged in the development or deployment process, 

there are potential significant cost of these systems, training is inadequate, there are technical 

barriers, and there are competing priorities that delay or impede adoption.  

3.6 Relationship of Evaluation Model Frameworks to Electronic Referral based on 

the Literature Review 

The literature review highlighted some characteristics of electronic referral systems. It is 

important to review the information gleaned from the literature and determine if any of the 

frameworks presented are suitable for the evaluation of electronic referral systems. The DeLone 

and McLean IS Success Model that was presented in chapter 2 is built on communication theory. 

Among other sources, it leveraged learnings from Shannon and Weaver’s communication 

research and incorporated technical, semantic, and effectiveness levels (Shannon & Weaver, 

1949). The accuracy and efficiency of a communication system determined it technical level; the 

ability to the system to convey the intended meaning was the semantic level; and the effect of the 

information on the receiver defined the effectiveness level (Shannon & Weaver, 1949). For this 

reason, the internet, a medium of communication, seems to lend itself to measurement by the 

DeLone and McLean model because it is built on communication theory (Delone & Mclean, 

2003). Interestingly, electronic referral, although certainly not nearly as powerful and 

revolutionary as the internet, could also be considered a mechanism of communication. A 

referral is sent from one provider, often a primary care provider (PCP), to another provider, often 
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a specialist provider (SP). This is a means of transmitting information from the source (patients) 

through a transmitter (PCP) to a receiver (SP) the same way that a communication system works.  

Leveraging the information learned from the literature review, the ability to efficiently 

transfer information using a referral system was seen as a key process improvement of an 

eReferral System (Carrick, 2012; MacGregor et al., 2009; Meadows et al., 2014; Nyhof & 

McDermott, 2016). This speaks to the technical ability of the system. The successful use of care 

paths and referral guidelines embedded in referral systems (MacGregor et al., 2009; Nyhof & 

McDermott, 2016) and their impact on the quality of the referral information allows the referral 

to more appropriately reflect the patient condition. This in turn allows the referral transmitter to 

have the same understanding as the referral receiver of where the patient is in the care journey. 

This speaks to the semantic level. Finally, referrals are sent so that patients can be seen by the 

right clinician and at the optimal time to improve clinical outcomes and patient experience (Neal 

et al., 2015). Electronic referral systems were shown to decrease wait times compared to the fax 

processes (Carrick, 2012; MacGregor et al., 2009). This is in line with the effectiveness of a 

communication system in which the meaning of the message relayed to the receiver leads to a 

change in behaviour (Shannon & Weaver, 1949). Therefore it seems that the IS Success Model 

developed by DeLone and McLean or other models based on this model could be appropriate to 

evaluate electronic referral system success. The next step was to align the themes of the literature 

review to the framework that best captured these themes. 

3.7 Alignment of Literature Review Themes to Evaluation Framework 

The literature review reflected the opinions of users of electronic referral systems and the 

factors that led to success or lack of success of adoption of those systems. The benefits and 

challenges that emerged from the literature were then placed within the evaluation frameworks 
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of information system adoption. Based on the discussion in the proceeding section, it seemed that 

a framework that was aligned with the IS Success Model would be appropriate. After trying to 

incorporate the themes into the various frameworks, the framework that seemed to best reflect 

what the literature captured and was aligned to the IS Success Model was the Clinical Adoption 

Framework by Lau et al. (F. Lau et al., 2011). The alignment is shown in Figure 10.  
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      Net Cost 

      Significant cost of the system 

 

Figure 10: Themes from the Literature arranged within the Clinical Adoption Framework by Lau 

et al. (F Lau, M Price, & K Keshavjee, 2011) 
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3.8 Chapter Summary 

The literature review revealed that there have been some good studies on user perceptions of 

electronic referral in Canada. However, the evidence is still sparse as only four studies came up 

when the search for articles for a systematic review was conducted. This prompted three 

additional reports from the grey literature to be added and a narrative review was completed. No 

studies in Canada used a validated questionnaires to survey users. Also, while two of the studies 

also surveyed non-users (Carrick, 2012; Petruik & Drobot, 2015), none of the studies directly 

compared non-users to users using a validated questionnaire. In addition, only one of the three 

studies that conducted interviews or focus groups used a formal qualitative methodology for 

analysis (Petruik & Drobot, 2015). Therefore, more research is needed to find out more about 

what user’s opinions are about electronic referral by using a validated questionnaire and 

qualitative methodology through a mixed methods study and this can contribute to the existing 

information in the literature. Further, analysis was presented in this chapter showing the 

alignment of electronic referral to the evaluation frameworks described in chapter 2. This 

indicated that the Clinical Adoption Framework by Lau et al. can serve as a good framework 

within which to evaluate the research findings.  
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4. Research Methodology 

The purpose of this research is to understand user perceptions of an electronic referral 

system. These users are either clinicians or administrative staff that support clinicians in the 

referral process. The aim of this study is to conduct a summative evaluation following the 

deployment of an electronic referral solution. The evaluation is guided by the need to understand 

whether the information system has been successful in meeting the needs of clinicians and 

administrative staff.  

There are a number of different methods to gather feedback from users which includes 

interviews, focus groups, and surveys (Kuniavsky, 2003). There are other methods that are more 

formative such as cognitive task analysis, which involves determining the information processing 

required of users as they use a system (Kushniruk & Patel, 2004). The is also ethnographic 

research which involves observing and interacting with users in their real life environment 

(Kuniavsky, 2003). 

To meet the research objective and to complement the existing literature (as highlighted in 

chapter 3) it was decided that a mixed methods approach using validated user surveys as well as 

interviews would help answer the research question. This would allow a summative evaluation to 

take place that could capture user perspectives in a fulsome way. 

4.1 Ethics and Study Participants 

This study was approved by the Human Research Ethics Board at the University of 

Victoria. 

There were 4 groups in this study: 

Group 1 – Physicians referring for Diagnostic Imaging Services who have not used the 

electronic referral platform  
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Group 2 – Administrative staff supporting the Physicians in Group 1. 

Group 3 – Physicians referring for Diagnostic Imaging Services who have previously 

used the electronic referral platform 

Group 4 – Administrative staff supporting the Physicians in Group 3. 

The initial intent was to include Nurse Practitioners as well. However no nurse practitioners were 

using the electronic referral solution. 

4.2 Cross Sectional Study 

As noted in chapter 2 on evaluation frameworks, not all factors in the Clinical Adoption 

Framework (CAF) should or can be measured in a single evaluation (F. Lau et al., 2011). A 

subset of factors should be chosen. In addition, when measuring the success of information 

systems, DeLone and McLean suggest using validated tools (Delone & Mclean, 2003), which 

was a gap identified in the literature review. It follows then that using a validated tool to measure 

the dimensions of the CAF chapter 3, would be ideal. The research objective is based on 

understanding the perceptions of users of a system and the theoretical framework allows for the 

inclusion of these user perspectives. In addition, the input from users must be captured in any 

tool that will be used for measurement.  

 The System and Use Survey (SUS) developed by Canada Health Infoway is a validated 

tool that measures the micro level dimensions of the CAF which includes quality, usage, and net 

benefits (Canada Health Infoway, 2012). This tool seems to fit the criteria of being validated, 

capturing user perceptions, and aligning to a framework (CAM) that is relevant to the research 

question. User impressions of an information system are part of the criteria that define the 

success of an information system.  
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 The SUS has twenty four questions, uses a Likert scale for most questions and collects 

information about system quality, information quality, service quality, use, user satisfaction and 

also benefits with a focus on efficiency. Furthermore, the SUS provides benefit statements, 

identifies barriers to adoption including additional functionality requested, and allows users to 

provide an assessment of the training strategies used (Canada Health Infoway, 2012). It is well 

suited to capture user perceptions of an electronic referral system. The survey is available in 

Appendix A. The SUS aligns to the micro level dimensions of the CAF, which are in fact the 

dimensions in the Canada Health Infoway Benefit Evaluation Framework (CHI BEF). The 

alignment of the SUS to the CHI BEF is presented in Tables 5 and 6.  

The SUS can be customized, however there are nineteen core questions, which allow for 

comparability to other initiatives. Correlations have been demonstrated between user satisfaction 

and the quality of the information system (Hagens, 2010). The SUS has been used for a number 

of projects across Canada, but it has not been used for any about electronic referral. The SUS 

was used at one point in time for the users of electronic referral and those using fax. 
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Table 5: Alignment of the System Use Survey to the Canada Health Infoway Benefits Evaluation 

Framework 
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Table 6: Alignment of the System Use Survey to the Canada Health Infoway Benefits Evaluation 

Framework continued 

 

4.3 Interviews 

Interviews allow for the collection of the experience of users. The intent was to use semi-

structured open-ended interviews that would illicit the wide ranging feedback of users that was 

relevant to the topic of study. The interview questions were broad (see Appendix B for 

questionnaire) and were not formed from a pre-existing framework. It was felt that this was 

appropriate as the qualitative analysis of the data would yield an understanding from the user 

perspective without pre-supposing the themes of that feedback. There would be an opportunity 

after the interview data was analyzed to determine the alignment with the established 

frameworks.  
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A number of different analytic methods can be used to understand the content of 

interviews. Historical content analysis, thematic analysis, grounded theory analysis, interpretive 

phenomenological analysis, narrative analysis, and discourse analysis are some of the approaches 

used. The process of collecting themes is common across these methods (Holloway & Tordes, 

2003). Grounded theory, discourse analysis, narrative analysis, and interpretive 

phenomenological analysis are based on a theoretical framework, while thematic analysis is 

independent of a theory and is applied across a range of theoretical frameworks (Virginia Braun 

& Clarke, 2006). Thematic Analysis can be used to answer a broader range of research questions 

due to this independence from theoretical underpinnings (Terry, Hayfield, Clarke, & Braun, 

2017). Narrative analysis focuses on patterns within individual interviews, while the other 

methods looks for patterns across multiple interviews (Murray, 2003).  

For this study, thematic analysis (TA) was selected as the analytical method. Using 

thematic analysis, which is not based on any theoretical framework, will complement the 

findings from the surveys which are based on a validated instrument that is derived from a 

specific framework. In addition, thematic analysis will find patterns over multiple interviews 

while not focusing on single interviews, unlike narrative analysis. Further, theoretical 

frameworks contain assumptions about the data and what reality is and using thematic analysis 

does not presuppose a certain reality. Thematic Analysis identifies patterns in the data and then 

provides an interpretation of these patterns into themes (Boyatzis, 1998; Taylor & Ussher, 2001). 

TA has been used for over three decades. Dapkus used this method in 1985 (Dapkus, 

1985). There are various approaches and methods used for TA. The use of specific procedures 

published by Boyatzis have good uptake (Boyatzis, 1998) as does the method proposed by Braun 

and Clarke (Virginia Braun & Clarke, 2006). There have been some arguments that TA is a 
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bridge between qualitative and qualitative data analysis (Boyatzis, 1998), however the most 

prevalent approach is that TA is a distinct qualitative methodology (Terry et al., 2017).  

There are two major approaches to coding with TA. One approach is a deductive 

approach that starts with leveraging a particular theory that may explain the data (Boyatzis, 

1998; Terry et al., 2017).  A hypothesis is generated and then evidence is gathered to test the 

hypothesis. Themes are often related to components of the theory used. This approach allows for 

evaluation of coding reliability. A code book is developed based on the theory used and lists the 

codes with definitions are prepared in advance of the process of coding. Then at least two 

independent coders code a sample of the data or rarely all data and the inter-rater reliability score 

(using Cohen’s Kappa) is calculated (Yardley, 2008). The goal is to achieve good inter-rater 

reliability. The criticism of this approach is that it assumes that that there are objective codes that 

should be found in the data and that subjectivity is undesirable (Terry et al., 2017). This conflicts 

with the qualitative paradigm which suggest that there is no single truth. Further, from this 

perspective good inter-rater reliability means two coders code in the same way not that they are 

more “accurate” (V Braun & Clarke, 2013).  

The other approach to coding with TA is an inductive approach that depends on 

immersion in the data and iteration (V. Braun, Clarke, & Terry, 2015). The more the researcher 

interacts with the data the more the coding reflects the deeper meaning of the data. Themes are 

developed from the collection of codes and are refined based on continued familiarization with 

the data. The process is subjective. Quality of the process is based on having a thorough 

approach to engaging with the data, codes, and themes (Virginia Braun & Clarke, 2006; 

Langridge, 2004). 
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TA can analyze a wide variety of data including interviews, focus groups, diaries, 

vignettes, and online discussion forums. The most important component is the quality of the data 

with complex and rich data being most desirable (Terry et al., 2017). The sample size is not as 

important and there is debate over ideal sample size. Braun and Clarke suggest 6-15 interviews 

are sufficient for masters or professional doctorate work (V Braun & Clarke, 2013) 

The coding in TA can capture the explicit meaning of the text (semantic coding) or it can 

be focused on the implicit meaning (latent coding) (V. Braun et al., 2015). The latter is a way to 

represent the concepts and meanings of the data. More experiential and realist approaches favour 

inductive coding and semantic approaches, while critical and relativist research usually leads to 

deductive and latent analysis (Terry et al., 2017). The approach is guided by the research 

question and purpose of the analysis. For the purposes of meeting the research objective, that is 

to understand clinician’s and administrative staff perceptions of an electronic referral system, an 

experiential and realist perspective would allow for the focus to be on the experiences of 

clinicians and staff. Therefore, an inductive approach with semantic coding will be employed in 

the analysis of the interview data. 

The method of analysis using TA with an inductive approach with sematic coding will be 

that described by Braun and Clarke (Virginia Braun & Clarke, 2006). They detail a procedure in 

their work that is six phases and allows for much iteration. The first phase, familiarization, is the 

most critical. It is common among many of the qualitative approaches. Familiarization involves 

thoroughly understanding the data. This starts at the point of data collection. Researchers need to 

be immersed in the data and will need to re-read the data multiple times.  

The second phase is coding the data with respect to how the data helps to answer the 

research question (Virginia Braun & Clarke, 2006). This is done is a systematic way by going 
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through and labelling all the data that is relevant to the research question. The aim is to ensure 

that all segments that are of consequence are identified.  

 The third phase in the TA approach proposed by Braun and Clarke is developing 

candidate themes (Virginia Braun & Clarke, 2006). A theme is based on a central organizing 

concept that is constructed from clustering codes that have a common meaning (V. Braun et al., 

2015). This is a method to form patterns from the data, where each theme is related to the 

research question and is distinct from other themes (Terry et al., 2017). The latter point means 

that most codes will be allocated to only one theme. 

 The next phase of the TA approach is to do a comprehensive review of the candidate 

themes and verify that the themes appropriately reflect not only the coded data, but the entire 

data set as well (Virginia Braun & Clarke, 2006). This means going back to the dataset and 

determining if the themes capture the essence of the dataset and reflect what is important to 

know for the research question. This step is akin to quality control (Virginia Braun & Clarke, 

2006). Within this phase it is important to determine what the narrative is that is produced by the 

themes and how this relates to the research question. Interestingly, Terry et al. suggest that if the 

themes are well produced and reflect the data, but do not fit the research question that the 

research question could be modified (Terry et al., 2017). Their rationale is that the that the input 

of participants may show that the research question was not as broad as required or may not have 

been the best question to capture the data. They argue that there needs to be flexibility to best 

reflect what participants have said (Terry et al., 2017). 

Phase five is to then to name and define the themes, which having gone through the 

review process may be different than the names and definitions determined in phase three 
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(Virginia Braun & Clarke, 2006). During this phase a narrative is produced explaining the 

analysis that has taken place.  

 Phase six is producing the overall report which includes using the quoted data extracts 

(Virginia Braun & Clarke, 2006). Quoted data extracts can be used as examples of the story told 

by the themes or the specific features of extracts can be highlighted as a key component that 

determined particular themes. 

4.4 Method of Data Collection and Analysis 

As noted previously, there were 4 groups in this study: 

Group 1 – Physicians referring for Diagnostic Imaging Services who have not 

used the electronic referral platform  

Group 2 – Administrative staff supporting the Physicians in Group 1. 

Group 3 – Physicians referring for Diagnostic Imaging Services who have 

previously used the electronic referral platform 

Group 4 – Administrative staff supporting the Physicians in Group 3. 

 This was a matched cohort study where users of eReferral were compared to users of fax. 

The System and Use Survey (SUS) was modified for the use of fax. The survey includes 

all the core components of the SUS except that the questions on service quality on 

implementation (which is an optional section) were omitted since the implementation of fax was 

many decades ago. Fax is a type of information system and thus the SUS is appropriate for use. 

This valid survey was used for Groups 1 and 2. The survey was put on fluid surveys and 

questionnaires were emailed to participants. Fluid Surveys stores data in Canada.  Twenty 

physicians in sites that did not have eReferral were emailed the survey. They were asked to pass 

it on to their administrative staff.  
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Groups 3 and 4 serve as the groups using the intervention, the electronic referral system. 

The SUS Survey was modified in the regular manner for the use of electronic referral. All 

sections were retained including the optional section on service quality. This valid survey was 

put on fluid surveys and questionnaires were emailed to the participants using eReferral. Twenty-

two physicians, all those using eReferral in the region, were sent the survey. They were asked to 

pass it on to their administrative staff. These participants who were using eReferral were also 

invited to participate in an interview.  

4.4.1 Outcome Measures 

The primary outcome is an evaluation of perceptions of physicians and staff of the 

eReferral system as evidence by the survey and interview. These users are also compared to 

those using fax. 

4.4.2 Survey Data Analysis 

Characteristics of the study population will be reported. This will include the percent 

female participants, computer proficiency, years in profession, and duration of use of the 

electronic referral platform.   

A matched cohort approach will be used for survey data. The results from the eReferral 

group will be compared with the fax group for questions that are the same for both groups. Since 

the SUS contains questions with ordinal variables that are unpaired a χ2 test or Fisher’s exact test 

will be used depending on if the expected number in each cell. If there are >5 expected in each 

cell then a χ2 test will be use, while if there are <=5 expected in each cell then Fisher’s exact test 

will be used. The XLSTAT (Addinsoft, Paris) statistical program was used which runs within 

Microsoft Excel (Microsoft, Washington). 
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4.4.3 Interview analysis 

The interviews took approximately 30 minutes and were recorded. They will took place 

over the telephone. They were then transcribed. The transcriptions were then loaded into Nvivo 

11 Pro for Windows (version 11.4.1.1064, QSR International). Thematic Analysis as described 

in this chapter will be used to analyze the interview data. 

4.4.4 Incentives 

All participants were provided a $20 gift card for participation in the survey and a $40 

gift card for participation in the interview. This amount was necessary as individuals are 

sacrificing their time to participate. This amount should not affect the voluntariness of consent as 

it does not fully compensate individuals for the time and effort required to participate. 

4.4.5 Confidentiality 

For all participants all records identifying them as a participant in the study are kept confidential 

and will not be made publicly available. For the survey, data is stored in servers in Canada. For the 

interview, all recordings and notes are stored in a locked cabinet in the study author’s office and all data 

from the transcribed notes are stored on secure computers in password protected files. 

4.5 Local Context 

As noted in section 1.1 wait times in Canada, access to MRIs and CT scans across Canada 

generally and in Ontario in particular remains a problem (CIHI, 2017b; Eliminating Code 

Gridlock in Canada’s Health Care System, 2015; Emery, Forster, Shojania, & Magnan, 2009). 

Local health regions in Ontario in general are no exception to this and have not been able to meet 

wait times for both MRIs and CTs. One health region of over 700,000 people in Ontario will be 

deploying a regional electronic referral system for multiple specialities as well as community 

services to improve access to these services and decrease wait times. A current implementation 
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of this electronic referral system exists within the region supporting referral for diagnostic 

imaging including MRIs and CTs to one hospital. Users of this system will be able to provide 

insights into the challenges and benefits of the use of this system so that lessons learned can be 

applied to inform the broader implementation of this system. It is this electronic referral system 

that will be studied. These users were engaged in this study from March 2017 to December 2017. 

4.6 Summary 

To meet the research objective and to complement the existing literature, it was decided that 

a mixed methods approach using validated user surveys as well as interviews would help answer 

the research question. The System and Use Survey (SUS) developed by Canada Health Infoway, 

which is a validated tool that measures the micro level dimensions of the Clinical Adoption 

Framework will be used to captures user’s opinions. For the qualitative analysis, thematic 

analysis would be used as the analytical method. Thematic Analysis is not based on any 

theoretical framework and thus will complement the findings from the surveys which are based 

on a validated instrument that is derived from a specific framework.  
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5. Analysis and Results of Qualitative Data 

This chapter will describe the process of analysis of qualitative data.  

5.1 Qualitative Data Analysis 

Seven interviews were conducted with users of the eReferral system. This included five 

family physicians and two administrative staff. The results from all seven interview were 

analyzed together as the small sample size did not allow them to be analyzed apart. There were 

recurring themes that were starting to emerge but further interviews were required to determine if 

full saturation was reached. All the interviews were recorded and then transcribed. The 

transcriptions were then loaded into Nvivo 11 Pro for Windows (version 11.4.1.1064, QSR 

International). The transcripts were manually coded through a number of iterations and by re-

reading the transcriptions. This served to immerse the researcher in the data. A limitation was 

that the data was only coded by the researcher and so the interpretation of the transcripts was 

only based on the researcher’s perspective. 

The coding resulted in 42 codes. The codes were clustered in various ways to explore 

relationships between the data. This included using coding similarity in which codes are 

compared based on words that they have common (See Figure 11). This used the Pearson 

correlation coefficient which denotes the strength of the association (linear) between the word 

use in one code and that in another (Sommer, 2011). Another tool is a hierarchy chart which 

allows the data to be visualized based on the number of references for each code (see Figure 12). 
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Figure 11: Nodes Clustered by Coding Similarity 
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Figure 12: Hierarchy Chart of Codes 

 

The codes were combined into candidate themes manually by grouping similar codes and 

looking for the “central organizing concept” (V. Braun et al., 2015) which became the theme. 

Each code was again reviewed to ensure it fit within each theme. The review of each code led to 

the collapsing of some codes that reflected common ideas: “self-trained” was merged with “easy 

to learn”, “internet down” with “technical problems”, “less referrals went missing” was merged 

with “patient safety”, “too much information to add to referral” with “less efficient”, and “getting 

quicker response from diagnostic imaging” with “improves communication”. This resulted in 37 

codes. Each candidate theme was reviewed to make sure it was internally consistent. The 
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candidate themes were compared to each other to make sure they were distinct. This led to the 

collapsing of the “More Efficient” theme into “Increases Productivity” and moving the codes 

“More complete referral” and “Accurate” into the “Improves Referral Process” theme. Both 

codes speak to the increased value that electronic referral provides to the referral process. There 

was actually an additional theme created as the “Usability Problem” code is more about quality 

of interaction with the system (lack of ease of use) than how effective it is at electronic referral 

and thus it was separated out from the “Impedes Referral Process” theme into the “Difficult to 

use” theme. This also reflected the sentiment that some users found the solution difficult to use 

in contrast to others who found it easy to use. 

The candidate themes were again reviewed to verify that they reflected an analysis of the 

data rather than just paraphrasing the data. This involved going back and reviewing the entire 

dataset. In addition, a review was also done to check that the candidate themes captured the 

meanings of and the range of perspectives in the data. The themes were then reviewed to 

determine whether or not they answered the research question. The themes seemed to provide a 

good understanding of the clinicians and staff perspectives on electronic Referral and so satisfied 

the research question. The themes names were refined and meaning solidified. The codes and 

themes are shown below in Figure 13 and 14. The codes are in coloured boxes and themes in 

black text. The codes have been colored green (to reflect a benefit from the eReferral System), 

red (for those that are challenges), and grey (for those that a neither benefits nor challenges). 
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Figure 13: Codes (in boxes) and themes (in black) from the interview data (continued in next Figure) 
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Figure 14: Codes (in boxes) and themes (in black) from the interview data (continued from previous Figure) 
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It was interesting to note that some themes reflected diametrically opposing viewpoints: Impedes Referral Process vs Improves 

Referral Process, Difficult to Use vs Easy to Use, Deficiencies in the Deployment Process vs Good Deployment Process, and 

Technical Problem vs Technology works well. There was also a neutral theme No Change in Patient Outcomes, which was compared 

with Better Patient Outcomes. The themes were further abstracted into general categories and whether it was a positive sentiment, 

negative sentiment, or neutral sentiment. This is shown in Table 7. 

Table 7: Themes abstracted into Categories 

Category Negative Sentiment Positive Sentiment Neutral Sentiment 

Impact on Referral Process Impedes Referral Process Improves Referral Process  

Usability Difficult to Use Easy to Use  

Deployment  Deficiencies in the 
Deployment Process 

Good Deployment Process  

Process Outcomes  Better process outcomes No changes in process 
outcomes 

Better Patient Outcomes  Better Patient Outcomes  

Better Patient Experience  Better patient experience  

Impact on Society  Good for society  

Information Technology  Technical Problem Technology works well  

Information Content of the 
System 

Increased Content Needed   
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To visualize the categories they were added to the diagram with the themes. They are shown in Figure 15 and 16 with the codes and 

themes.  
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Figure 15: Codes and Themes have been grouped under categories in blue (continued in next figure) 
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The sources were also analyzed by their coding similarity – the extent to which sources use the same codes as others. The 

source were clustered on coding similarity using both the Jaccard and Sorensen indices. These indices are used in biodiversity research 

comparing the composition of species in two or more areas (Chao, Chazdon, Colwell, & Shen, 2006). They are used to determine how 

similar the sources are based on if they use common codes. The Jaccard index is a measure of the similarity of data sets and is 

calculated by taking the size of the overlap of the data sets divided by the size of the sum of the data sets minus the overlap (Real & 

Vargas, 1996). The Sorensen Index is a similar statistic and takes twice the size of the overlap and divides it by the sum of the data 

sets (Chao et al., 2006). Both statistics produce the same cluster grouping for the sources data. See Figure 17 and 18.  

 

Figure 17: Coding Similarity of All Sources using Jaccard index and Sorensen index. 
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Figure 18: Coding Similarity of Physician Sources using Jaccard index and Sorensen index. 

5.2 Summary 

Interviews were conducted with users of an eReferral system in a jurisdiction in Ontario. The interviews were transcribed and 

the analysed using the six phases of the thematic analysis method developed by Braun and Clarke. (Virginia Braun & Clarke, 2006). 

These phases were familiarization, coding, theme development, reviewing themes, defining themes, and producing the report. This 

resulted in 37 codes and 14 themes. 
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6. Analysis and Results of Quantitative Data 

This chapter will describe the analysis of data from the validated System and Use Survey. 

First, the results from physicians using fax will be presented. Then, results from physicians and 

staff using eReferral will be analyzed and physicians opinions will be compared to those of staff. 

Finally, the results from physicians using eReferral will be compared with those of physicians 

using fax. 

6.1 Survey Results for Physicians Using Fax 

Twenty family physicians who use fax to send referrals were sent surveys. Six family 

physicians responded for a 30% response rate. Unfortunately, none of the physicians passed on 

the survey to their administrative staff despite repeated reminders. It is difficult to determine if 

any administrative staff were asked so it is hard to know if administrative staff just did not 

respond to the invitation or they did not want to participate.  

All physicians who answered the survey refer patients for diagnostic imaging. The years 

the physicians had been in practice are shown in Figure 19, which ranged from 1-5 years to over 

15 years. So physicians who responded to the survey were trained at various times and the 

younger physicians likely had more exposure to technology but were still using fax for referrals.  
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The physicians rated themselves as average to expert computer users as indicated in Figure 20.  

Half of the physicians were from one region of the province while the other half were 

from another region as shown in Figure 21.  
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Figure 19: Length of time Family Physicians who use fax have been practicing 

Figure 20: The Computer Proficiency of Family Physicians using Fax 
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Figure 21: Location of Family Physician Clinic 

All the physicians belong to an inter-professional primary care team, which includes 

allied health professionals.  

6.1.1 Canada Health Infoway Benefits Evaluation Framework Dimensions 

The results of the System and Use survey will be presented by how the questions align to 

the dimensions of the Canada Health Infoway Benefits Evaluation Framework (CHI BEF) (See 

Table 1). It should be noted that one physician noted “not applicable” for most questions except 

for two, which may indicate that s/he felt that the questions were not applicable or did not want 

to take the time to review the other options.  The results which align to the dimensions of the 

SUS are presented in Figure 22 and 23. 

In terms of User Satisfaction (see Figure 22) under the dimension of satisfaction, 

physicians had mixed reviews of how fax impacted speed of decision making with 2 physicians 
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moderately agreeing there was an impact on speed, while 2 physicians disagreed that there was 

an impact on speed. 

For the availability of the information (see Figure 22), the majority of physicians thought 

that the information was available with one disagreeing with this. However, the major of 

physicians did not think that the format and layout of the information from the hospital in 

response to their referral was acceptable and there were mixed results for what physicians 

thought about the speed with which information was provided by the hospital.  

In terms of the content of information (see Figure 22), most physicians agreed that the 

information from the hospital regarding their referral was accurate and relevant. In terms of 

completeness of the information provided by the hospital there were mixed results with two 

physicians moderately agreeing the information was complete, two not sure if the information 

was complete, one physician moderately disagreeing that the information was complete and one 

physician noting this question was not applicable.  

In terms of the system dimension of information system success (see Figure 23), the 

majority of the physician responses were positive. In terms of functionality, physicians felt the 

ease of use and impact on work performance was acceptable. However, in terms of performance 

the majority were not sure if the response time was acceptable and while three physicians felt the 

integration to workflow was acceptable, one moderately disagreed and another strongly 

disagreed with fax being integrated with workflow. For the security category, the majority of 

physicians agreed that privacy and security of patient information and their own information was 

adequately addressed. However, most were not sure of the privacy and security obligations that 

physician have with respect to faxed referrals.  
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Figure 22: Physician Impression of Information Quality of Fax and User Satisfaction 
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Figure 23: Impression of Physicians of System Quality of Fax 
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In terms of the overall user satisfaction (under the dimension of satisfaction), the 

majority of physicians were satisfied with faxed referral to the local hospital (see Figure 

24). Three were moderately satisfied with the fax referral process, with one physician 

being highly satisfied and two physicians neither satisfied or dissatisfied. No physicians 

were moderately dissatisfied or not satisfied at all. 

 

Most physicians felt the overall information quality (under the dimension of 

information) was neither acceptable or unacceptable, while two physician felt the 

information was moderately acceptable (see Figure 25).  
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Figure 24: Overall User Satisfaction to Fax Referral to a local hospital 
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Under the use dimension, intention to use category, addressing the likelihood to 

recommend sub-category, most physicians felt that they would probably recommend the 

current fax referral process to other providers, while one may not and one would 

probably not (see Figure 26). 

 

Figure 26: Likelihood of Recommending Fax Referral to other Providers 
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Figure 25: Opinion about the Quality of Information provided from Faxed Referral 



 

 

6.2 Survey Results for Physicians and Staff Using Electronic Referral 

(eReferral) 

Twenty two physicians were sent the survey and were also asked to pass it on to 

their administrative staff. Nine family physicians and five administrative support staff 

filled out the System and Use Survey. That means the response rate is 41% for family 

physicians. The response rate cannot be determined for the administrative staff as the 

total number of staff the survey was sent to is unknown. 

Five of the family physicians had practice for over 15 years, while two had 

practiced for 11 to 15 years and 2 had practiced for 6 to 10 years (see Table 8). All the 

family physicians and Administrators used the Telus Practice Solutions Suite Electronic 

Medical Record (Telus Health, Montreal).  

Table 8: Length of Time Family Physicians who use eReferral have been practicing 

Response Chart Percentage Count 

1-5 years 
  

0.0% 0 

6-10 years 
  

22.2% 2 

11-15 years 
  

22.2% 2 

> 15 years 
  

55.6% 5 

 
Total Responses 9 
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The results of the physicians and staff surveys will be presented together for 

questions not related to dimensions of the CHI BEF in this section. Following that, the 

results of physicians and staff related to the dimensions of the CHI BEF will be compared 

in the next section. 

In terms of proficiency with computers one user described herself and an expert, 

six users described themselves as advanced users, and seven as average users (see Table 

9). Noone described themselves as basic users or indicated they had no proficiency.  

Table 9: Computer Proficiency among Physicians and Staff using eReferral 

Response Chart Percentage Count 

None 
  

0.0% 0 

Basic 
  

0.0% 0 

Average 
  

50.0% 7 

Advanced 
  

42.9% 6 

Expert 
  

7.1% 1 

 
Total Responses 14 

Six of the family physicians practice in an inter-professional team based model, 

while three of the family physician are in physician only practices. All five of the 

administrative staff were in an inter-professional team based model.  

All the family physicians use the system to refer patients for diagnostic imaging. Three of 

the administrative staff use the system to monitor status of the referral, one of the 

administrative staff use the system to both refer patients on behalf of the physicians s/he 
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supports and monitor the status, while the other administrative staff just makes 

referrals on behalf of the physicians s/he supports. 

The electronic referral system had been used for < 1 month to >12 months as 

shown below with most users using it between 7-12 months (see Table 10). 

Table 10: Length of time using eReferral 

Response Chart Percentage Count 

Less than a month 
  

7.1% 1 

1-3 months 
  

7.1% 1 

4-6 months 
  

14.3% 2 

7-12 months 
  

64.3% 9 

> 12 months 
  

7.1% 1 

 
Total Responses 14 

Under the Use Dimension of the CHI BEF within the self reported use category, 

four of the family physicians indicated they sent every referral to the local hospital using 

eReferral, while five of the family physicians used it for 20% to 95% of referrals as 

shown in Figure 27. 



  80 

 

Figure 27: Proportion of Referrals going to hospital through eReferral 
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them to a specific facility through eReferral was also cited as a factor for not using the 

eReferral system more.  

Table 11: Reasons Physicians indicated they were not using eReferral for all Patients 

FP1 my patients are elderly and may not hear well,  may not answer  the phone 

well,  do not drive, and have memory issues.  Their children and POA then 

have to step in and be the point of first contact.     

FP2 it is easier when the patient is in the office to give them a printout for the 

more common xrays like chest xray, orthopedic xray, as they can go at 

their convenience. I use it more for booking MRIs, BMDs, CT scans and 

as we do these less often, I use the tool less often. Perhaps I should use it 

for everything but I really did not get any formal training from [local 

hospital] on the use of the tool.  

FP3 If I send the patient directly to [local hospital] for a test 

FP4 If I am sending some one to the hospital directly for an X-ray or doppler 

ultrasound , I print a requisition and send it with the patient. [local 

hospital] has asked us to do it this way. 

FP5 I do not use for MRI because I would have to complete the "MRI 

questions".  These take a significant amount of time and I delegate them to 

a secretary.  Therefore, I can't submit the forms and still use the paper 

copies. 

The family physicians were equivocal on whether they would benefit from the 

addition of Appropriateness Guidelines into the electronic referral system (see Table 12.) 
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Table 12: Physician Opinion on whether Appropriateness Guidelines are Beneficial in an 

eReferral System 

Response Chart Percentage Count 

Definitely 
  

22.2% 2 

Probably 
  

22.2% 2 

May or may not 
  

33.3% 3 

Probably Not 
  

22.2% 2 

Definitely not 
  

0.0% 0 

 
Total Responses 9 

Most respondents felt that the display of regional wait times would be beneficial 

(see Table 13). 

Table 13: Physician and Staff Perspectives on whether Displaying Wait Times in the 

eReferral System would be Beneficial 

Response Chart Percentage Count 

Definitely 
  

50.0% 7 

Probably 
  

35.7% 5 

May or may not 
  

14.3% 2 

Probably Not 
  

0.0% 0 

Definitely not 
  

0.0% 0 

 
Total Responses 14 
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Most felt that the ability to send a referral to a facility with a shorter displayed 

wait time would be beneficial (see Table 14). 

Table 14: Physician and Staff Opinion on whether having the ability to send a referral to a 

facility with a shorter displayed wait time would be beneficial. 

Response Chart Percentage Count 

Definitely 
  

57.1% 8 

Probably 
  

21.4% 3 

May or may not 
  

14.3% 2 

Probably Not 
  

7.1% 1 

Definitely not 
  

0.0% 0 

 
Total Responses 14 



 

 

6.3 Comparison of Family Physicians and Administrative Staff using 

eReferrals  

The questions in the SUS that aligned with dimensions in the CHI BEF were 

compared between family physicians and administrative support staff. The SUS contains 

questions with categorical variables with one of the variables having ordinal values. The 

data is unpaired. Each comparison was checked and the expected number of respondents 

in each category would be <=5. Thus a Fisher’s exact test was used for each comparison. 

The null hypothesis is that the two categorical variables are independent, that is that there 

is no relationship between them. The Fisher test includes the probabilities of getting the 

extreme outcomes. If a p value (two-sided) of 0.05 is used, then having a p value of < 

0.05 would cause rejection of the null hypothesis and indicate that there a relationship 

between the two categorical variables. XLSTAT was used to conduct this analysis. One 

of the comparisons will be used to work through this process as a specific example.  

6.3.1 Family Physicians and Administrative Support Staff Opinions on Satisfaction 

Looking at all the dimensions of Information System Success on the surface it 

seems that the family physicians using eReferral (FP using eR) had a more positive 

opinion of eReferral than administrative staff using eReferral (AS using eR). This is 

similar to what was noted in the overall satisfaction measure. However, this is not based 

on any statistical test. Specifically in terms of the dimension of satisfaction, there was 

only one statistically significant difference between family physicians and administrative 

staff (see Figure 28). There was a relationship between profession and opinion on 
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whether eReferral allows for quicker patient care decisions. Many of the family 

physicians selected strongly or moderately agree while the administrative support staff 

selected not applicable. The significance of this pairwise difference was not tested.  

 

Figure 28: Family Physician and Staff Satisfaction with eReferral 
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The results of the statistical analysis for the dependence of opinion on whether eReferral 

allows for quicker patient care decisions and profession is presented here.  The raw data 

collected about FP and AS opinions about the speed of decision making is shown in 

Table 15. This is a sub-category of the user satisfaction category and satisfaction 

dimension. 

Table 15: Raw data collected about FP and AS opinions about the speed of decision making 
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33% 3 44% 4 11% 1 0% 0 11% 1 0% 0 
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0% 0 0% 0 20% 1 0% 0 20% 1 60% 3 

   
Total 21% 3 29% 4 14% 2 0% 0 14% 2 21% 3 
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The categories indicating agreement (Strongly Agree and Moderately Agree) 

were combined as were the categories indicating disagreement (Strongly Disagree and 

Moderately Disagree). This helps with statistical testing as each cell has a larger number 

of responses. In addition, from a practical perspective the difference between those that 

agree, are ambivalent or disagree with the statement is the most relevant comparison. The 

combined columns are shown in Table 16. 

Table 16: FP and AS opinions about the speed of decision making with combined columns 

  
Strongly or 

Moderately Agree 
Strongly or 

Moderately Disagree 
Not 
Sure 

Not 
Applicable 

FP on eR 7 1 1 0 

AS on eR 0 1 1 3 
 

The expected value in each cell is then determined as shown in Table 17. As can 

be seen all values are 5 or less. Therefore the Fischer’s exact test is appropriate to use. 

Table 17: Expected Value in each cell for FP and AS opinions about the speed of decision 

making 

  
Strongly or 

Moderately Agree 
Strongly or 

Moderately Disagree 
Not 
Sure 

Not 
Applicable Total 

FP on eR 4.500 1.286 1.286 1.929 9.000 
AS on eR 2.500 0.714 0.714 1.071 5.000 

Total 7 2 2 3 14 
 

Calculating the Fisher’s exact test yields the results in Table 18. 

Table 18: Fisher’s exact test for FP and AS opinions about the speed of decision making 

Fisher's exact test 

p-value 0.004 

alpha 0.05 
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This p value is <0.05 and thus the null hypothesis is rejected and the opinion 

about the speed of decision making is dependent on the whether family physicians or 

administrative staff answered the question. 

Because greater than two categories were compared one could do a pairwise 

comparison on each combination of two groups to determine which groups differ. This is 

completed using a z-test of two proportions (see Table 19). Values in red indicate 

significance at an alpha level of <0.05. In the table “>” means the actual result is higher 

than the expected result, while “<” means the actual result is lower than expected 

result. 

Table 19: Pairwise comparisons using a z-test of FP and AS opinions about the speed of 

decision making 

  

Strongly or 
Moderately 

Agree 

Strongly or 
Moderately 

Disagree 
No 

Sure 
Not 

Applicable 

FP on 
eR > < < < 
AS on 
eR < > > > 

 

One additional step that is necessary is that the Bonferroni correction needs to be 

applied to these pairwise comparisons. This is because the more comparisons are made 

the higher the likelihood of a statistically significant result by chance. The Bonferroni 

correction results in a p value that is 0.05 divided by the number of comparisons, which 

in this case is six. The p value from each comparison then needs to be lower than this 

new p value (0.0083 in this case) to indicate a significant result. Unfortunately, the 

Bonferroni correction is not available with XLStat (Addinsoft, Paris) and thus was not 
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conducted. This is a limitation of this study.  Therefore the differences in proportions 

in each column will be described, but not be noted as significant or not.  

6.3.2 The Overall Satisfaction of Family Physicians and Administrative Support 

Staff with eReferral 

In terms of overall satisfaction, both the majority of family physicians and 

administrative staff were satisfied with the eReferral system. There was not a statistically 

significant difference. 8 of the 9 family physicians were highly satisfied with the 

electronic referral system and the remaining family physician was moderately satisfied. 

For the administrative staff two were neither satisfied or dissatisfied while two were 

moderately satisfied and one was highly satisfied (see Figure 29). 

 

Figure 29: Overall Satisfaction of Family Physicians and Staff with eReferral 
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6.3.3 Family Physicians and Administrative Support Staff Opinions on 

Productivity and Quality of eReferral 

There was one question in the System and Use Survey (SUS) that asked about the 

reduction in fragmentation in patient care and supports in moving patients along the care 

continuum. This had not been mapped in the SUS documentation to a dimension of the 

Canada Health Infoway Benefits Evaluation Framework (CHI BEF). It seems to fit 

within the continuity of care across the continuum sub-category which fits under Care 

Coordination and thus was mapped to that category under the Productivity dimension. 

The results of this question indicate that family physicians feel that the eReferral Solution 

reduces fragmentation in patient care and moves them along the continuum more than 

Administrative Support Staff (see Figure 30). This was statistically significant as 

determined using Fisher’s exact test with a p value of 0.015. Family physicians did not 

have as many responses in the moderately or strongly disagree and Administrative Staff 

did not have as many responses in the Strongly or Moderately Agree or Not Sure 

categories as expected. Again, the significance of these pairwise differences was not 

tested. 

Another question in the SUS asked whether eReferral reduces risk to patient 

safety. This also had not been mapped to a dimension of the CHI BEF. This seems to fit 

within the quality dimension of the CHI BEF under the patient safety category. There 

was no statistical difference between administrative staff and physicians with respect to 

this metric (see Figure 30).. Both groups seemed mixed on their opinion as to whether 

eReferral reduces risk to patient safety.  
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Figure 30: Family Physician and Staff Impressions of the Impact on Productivity and 

Quality of eReferral 

6.3.4 Family Physicians and Administrative Support Staff Opinions on the Overall 

Quality of eReferral 

In terms of the overall quality of the eReferral system itself, all family physicians 

and administrative staff feel the quality of eReferral software itself is acceptable (see 

Figure 31). There was no statistically significant difference between groups when the 

highly acceptable and moderately acceptable categories were separated and a Fisher exact 

test was conducted. 
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6.3.5 Family Physicians and Administrative Support Staff Opinions on 

Functionality and Performance 

For the categories of functionality and performance under the dimension of 

system quality, there were no significant differences between family physicians and 

administrative support staff except for the impact on work performance (see Figure 32). 

All family physicians strongly or moderately agreed that eReferral allows them to 

perform their work well, while the majority of administrative staff moderately disagreed 

that eReferral allow them to perform their work well.  

Overall it seemed that family physicians had a positive impression of the 

functionality of eReferral, while administrative staff also had more positive feedback, but 

also some negative impressions of the functionality specifically impact on work 

performance as previously mentioned. For performance of the system, again family 

physicians overall had a positive experience with all responses being positive except two 
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responses being not applicable. Administrative staff had a majority of positive 

responses with respect to performance of the system, but also had many negative 

responses so their impression was mixed.  
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6.3.6 Family Physicians and Administrative Support Staff Opinions on Security 

For the security category of the system dimension, family physicians and 

administrative staff did not have any statistically significant differences other than their 

impression of the ability of the eReferral system to conduct audits (see Figure 33). The 

question was whether their patients could “find out who has accessed their health 

information through…eReferral”. The majority of family physicians were not sure of this 

ability while the majority of administrative staff thought it was not applicable.  

Overall, family physicians and administrative staff seem to feel that the eReferral 

system is secure for patients and providers. Most family physicians and administrative 

staff are aware of their security obligations although some are not aware, are not sure or 

feel it is not applicable.  
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Figure 33: Family Physician and Staff Impressions of the Security of the eReferral System 
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Figure 34: Family Physician and Administrative Support Staff Opinions on Information 

Quality 
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availability of information, and the format and layout of information is acceptable. For 

administrative staff, the majority feel the speed at which information is processed, the 

availability of information, and the format and layout of information is acceptable, 

however for each of these sub-categories there are administrative staff that disagree.  

 
Figure 35: Family Physician and Staff Impressions of the Content and Availability of 

Information in the eReferral System 
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6.3.9 Family Physician and Administrative Support Staff Opinions on the 

Responsiveness of the Service provided to Support eReferral 

Responsiveness is the only category of the service quality dimension. There were 

no statistically significant differences between the administrative staff and family 

physicians with respect to service quality (see Figure 36).  

The majority of family physicians found the responsiveness of the service 

supporting eReferral to be acceptable in all sub-categories, but there were two physicians 

who found the user consultation in the implementation process and the level of training 

unacceptable. One physician found the implementation process unacceptable. One 

physician felt all the responsiveness sub-categories were not applicable and one physician 

was not sure about the responsiveness in all categories, except in level of ongoing support 

where two were not sure. The administrative staff also presented mixed results. The 

majority of the administrative staff found the implementation process and level of 

ongoing support acceptable. One administrative staff found the implementation process 

unacceptable and two found the level of ongoing support unacceptable. The results for 

user consultation in the implementation process were mixed with two administrative 

finding the user consultation moderately acceptable, two staff finding process not 

applicable, and one staff finding the user consultation process unacceptable. For the level 

of training, the majority of administrative staff found the level of training to be 

unacceptable, with one staff finding it acceptable, and one staff finding it not applicable.  
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Figure 36: Family Physicians and Staff Perspectives about the Responsiveness of the Service 

that supports the eReferral System. 
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Figure 37: Family Physicians and Administrative Staff Opinion on the Overall Quality of 

Service provided for the eReferral System 
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6.4 The Comparison of Family Physicians using eReferral with Family Physicians 

using Fax 

The group of Family Physicians using electronic referral (FP using eR) was compared to 

the group of Family Physicians using fax (FP using Fax). Less than five physician were expected 

in each cell and thus a Fisher’s exact test was used. There was no statistically significant 

difference between the groups in any category as noted in Tables 20 to 24. One category that was 

not evaluated was age as it was not collected which is a limitation of his comparison. Age is not 

a question on the SUS and it was an oversight of the author to not include it. Years in practice 

may be related to age, but it is not a replacement. 

Table 20: The Gender of Physicians using eReferral and Physicians using Fax 

  Male Female Fisher's exact test: 

FP using eR 33.33% 3 66.67% 6 p-value 0.315 

FP using Fax 66.67% 4 33.33% 2 alpha 0.05 

 
Table 21: The Computer Proficiency of Physicians using eReferral and Physicians using Fax 

  None Basic Average Advanced Expert 

Fisher's 
exact 
test: 

FP using 
eR 0% 0 0% 0 44% 4 44% 4 11% 1 p-value 1.0 

FP using 
Fax 0% 0 0% 0 50% 3 33% 2 17% 1 alpha 0.05 

 

Table 22: Length of Time in Practice 

  
1-5 

years 
6-10 
years 

11-15 
years 

> 15 
years 

Fisher's exact 
test: 

FP using eR 0% 0 22% 2 22% 2 56% 5 
p-
value 0.22 

FP using Fax 33% 2 33% 2 0% 0 33% 2 alpha 0.05 
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Table 23: Family Practice Organization Type 

  

Family 
Health 
Team 

Family Health 
Organization Fisher's exact test: 

FP using eR 67% 6 67% 3 p-value  0.229 

FP using Fax 100% 6 0% 0 alpha 0.05 
 

Table 24: Clinic Location 

  
Cambridge or 

North Dumfries 

Kitchener, Waterloo, 
Woolwich, Wilmot, or 

Wellesley 
Fisher's exact 
test: 

FP using eR 89% 8 11% 1 

p-
value 
(Two-
tailed) 0.235 

FP using Fax 50% 3 50% 3 alpha 0.05 

 

6.4.1 The Overall User Satisfaction of Family Physicians using Fax compared to Family 

Physicians using eReferral.  

The overall user satisfaction was not significantly different between family physicians 

using fax and those using eReferral (see Figure 38). One of the physicians using fax was highly 

satisfied, three were moderately satisfied and two were neither satisfied or dissatisfied. Eight of 

the family physicians using eReferral were highly satisfied and one was moderately satisfied.  
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Figure 38: The Overall User Satisfaction of Family Physicians using Fax compared to Family 

Physicians using eReferral. 
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Figure 39: The Opinion of Family Physicians using Fax compared to Family Physicians using 

eReferral about the Dimensions of User Satisfaction and System Quality 

6.4.3 The Opinion of Family Physicians using Fax compared to Family Physicians using 

eReferral about the Dimensions of Information Quality 

For the dimension of Information quality there were 3 statistically significant results (see 

Figure 40). Eight of the family physicians using eReferral strongly or moderately agree that the 

information coming back to them from the hospital about their referral is complete with only one 

moderately disagreeing while those that are using fax have a mixed opinion of the completeness 
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of the information coming back.  Seven of the family physicians using eReferral strongly or 

moderately agree that the information (e.g. Status of Referral, tests available) from hospital about 

their Referral for diagnostic imaging is timely, with one family physician moderately disagreeing 

and one selecting not applicable. On the other hand, there is a mixed opinion from those using 

fax with three physicians saying they are not sure if the information is timely, one physician 

moderately agreeing that the information is timely, one moderately disagreeing with this, and 

one stating it is not applicable. Finally, all family physicians using eReferral strongly or 

moderately agree that the format and layout of the referral information from the hospital is 

acceptable, while half or three of the physicians using fax moderately disagree that the format 

and layout is acceptable, with a couple not being sure and one not feeling it is applicable. 
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Figure 40: The Opinion of Family Physicians using Fax compared to Family Physicians using 

eReferral about the Dimensions of Information Quality 

 

6.4.4 The Opinion of Family Physicians using Fax compared to Family Physicians using 

eReferral about the Overall Information Quality of the eReferral System 
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41). All family physicians using eReferral felt that the quality of referral information was 

moderately or highly acceptable. Only one-third of family physicians using fax felt that the 

quality of information was acceptable, while two-thirds felt it was neither acceptable nor 

unacceptable.  

 

Figure 41: The Opinion of Family Physicians using Fax compared to Family Physicians using 

eReferral about the Overall Information Quality of the eReferral System 

 

6.4.5 The Likelihood to Recommend Fax or eReferral to a Colleague for Family 

Physicians using Fax compared to Family Physicians using eReferral  

The likelihood to recommend a solution, fax or eReferral in this case, is in the intention 

to use category of the use dimension. There was a statistically significant difference between 

eReferral and faxed referral with regards to likelihood to recommend the solution to a colleague 

(see Figure 42). All family physicians definitely or probably would recommend eReferral to a 
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colleague. For fax, two-thirds of physicians would probably recommend fax, while one-third 

would probably not recommend fax and one-third was equivocal. 

 

Figure 42: The Likelihood to Recommend Fax or eReferral to a Colleague for Family Physicians 

using Fax compared to Family Physicians using eReferral 

 

6.5 Summary 

For family physicians using fax, most physicians were satisfied overall with the process. 
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reduced fragmentation in patient care due to eReferral, For both these areas, family physicians 

seemed to have a more positive impression of eReferral,  but this would need to be further 

validated. The impression of the eReferral system to conduct audits was significantly different 

with family physicians not being sure if this was acceptable and administrative staff saying that 

this was non-applicable. 

The group of family physicians using eReferral was matched to a group of family physicians 

using fax. The overall user satisfaction was not significantly different between family physicians 

using fax and those using eReferral. The significantly different results between family physicians 

using fax and those using eReferral were response time, the overall quality of referral 

information, completeness of the information, the timeliness of the information, and the format 

and layout of the referral information. It seemed that family physicians using eReferral were 

more satisfied by performance in these domains than family physicians using fax, although 

further research needs to be completed to verify this.  
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7. Discussion 

This chapter will synthesis the results from the qualitative and quantitative data and compare it to 

the literature. In addition, the findings from the study will be mapped to the Clinical Adoption Framework. 

7.1 Synthesis of Qualitative Findings 

The aim of this research is to explore clinician’s and administrative staff perceptions of an 

electronic referral system. Further, it was to determine the challenges of using an electronic referral 

system. Finally, the research also explored the benefits of using an electronic referral system.  

Five family physicians and two administrative staff who used an electronic referral system were 

interviewed. A number of themes emerged from these interviews (see Figures 43 and 44). eReferral 

seemed to clearly have an impact on the Referral process, which of course is expected, but it was 

interesting to hear how significant this impact was (both positively and negatively). As well, most 

interviewees had both positive and negative things to say about the eReferral system. eReferral can 

impede the referral process, which is defined as introducing barriers to effective referral. Physicians and 

staff felt that eReferral didn’t fit into workflow and the process was not clear including the inability to flag 

physician follow-up. Physicians and staff also had a lack of trust that the referral was effectively being 

dealt with through eReferral. One physician noted, 

…to me it’s just going into some sort of cyberspace and I don’t really know what’s 

happening. Like if I was very confident that I referred to [the hospital], like if I use the form 

and sent it there, I know its sitting there and the patient just has to show up, I’d use it 

more often. 

Conversely, eReferral is seen as improving the referral process, which is defined as facilitating 

effective referral. Physicians and staff felt the system had an impact at the point of care and fit into 

workflow. The eReferral system automated processes, and allowed more complete and accurate 

referrals. The process was efficient and information was available anytime and easily. As well, the 

eReferral system provided up-to-date material and also status updates. Communication was improved 

through the eReferral system. Physicians and staff also trusted that the referral was being dealt with if 

sent through eReferral compared with faxed referral. As well, physicians and staff felt that eReferral was 
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better for privacy and security as referrals were tracked and they thought that eReferrals were better than 

fax. One physician stated, “I like knowing that it’s gone sort of like into a que electronically rather than just 

on someone’s desk, I kind of feel I know it’s being dealt with at least.” Overall, it seemed that there were 

more positive impressions of the impact of eReferral on the referral process than negative impressions.  

 There were a number of other challenges experienced with the eReferral system. The eReferral 

system was noted to have some technical problems, which is defined as technical difficulties with the 

software platform. One physician noted, “We’ve occasionally had problems where it didn’t launch.” 

Increased information content was also needed in the system, which was defined as more 

information about referral services. One staff member said, “Do they offer a steroid injected 

guided ultrasound or you know, CT, and you know, like there’s some things that I’ve sent over 

and they’re like no, we don’t do that here. It’s like okay, well we would have saved 7 days for 

this patient if I knew 7 days ago right.” Physicians and administrative staff also felt that there 

were deficiencies in the deployment process, which is defined as steps that users feel are 

necessary for successful implementation of an eReferral system that were missed. This included 

lack of training and a lack of information provided about the eReferral process including status 

updates. One physicians stated,  

“…but I actually am not sure – do the patients get notified electronically or do 

they get, do they also get notified and our office gets notified because right now 

what I’m doing is I’m deleting that email so that, so that, because I don’t want to 

assume that the patient is getting the information” 

Some users also felt that the system was difficult to use. One physician stated, “And it’s a little bit 

unclear, like which one am I supposed to press first in order to launch the browser, like in the 

background.” 

 The eReferral system was also seen as having further benefits. Physicians and staff felt that 

the technology worked well. One physician said, ‘so this just comes up automatically, so that’s a 
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huge, huge time saver and quality.” This was due to the integration of the system to the 

electronic medical record. The system was seen as being environmentally friendly, which was defined 

as having a positive impact on the environment. One administrative staff noted, “It’s less paper for one 

thing.” eReferral was also seen to lead to a better patient experience, which is defined as having 

a positive influence on patients’ impression of their care. It should be noted, of course, that this 

was clinician’s and administrative staff opinions of this and not patients themselves. It was felt 

that patients would be better prepared for their investigation through eReferral and that their 

ability to consent to associated procedures was improved. One physicians said that patients 

would be more prepared because they have more information through the system about what is 

going to take place:  

You know, how much time is it going to take, how long are they going to have to 

wait, will there be somebody to help to get him on to the table, do they have to 

take a pill, do they have to have an injection, those kinds of questions that people 

have. 

 Physicians and Staff also felt that the system was easy to use. They felt there were no to 

minimal usability issues and the system was easy to learn. One physician said, “I find it easy to 

use…it brings it up in a separate window which is great. I can still look stuff up on the internet 

on another link so I like that.” Physicians and staff felt that there was a good deployment 

process, which is defined as users feeling the steps that are needed for successful implementation 

of an eReferral system were taken. In terms of process outcomes, which are metrics of processes 

within the health system, some physicians and staff feel that wait times did not change. One 

physician said, “I’m not sure that I can say that it actually impacts access positively or negatively 
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with the experience that I have with the e-Referrals.” Other physicians and staff felt that wait 

times did improve. One physician stated, 

I think that people are, I think they’re getting their diagnostic imaging done more 

efficiently. It seems to be the case, but I don’t know if that’s also due to any 

changes at the hospital in terms of you know, staffing or availability. It seems that 

since we’ve been using this the patients are getting their tests a little bit quicker. 

 As the physician noted, the short wait time could have been due to other factors that may 

have changed. This is one of the challenges of implementation of information systems; it is 

difficult to isolate them from other changes in the environment. Physicians and staff also felt that 

eReferral improved patient outcomes, which is defined as an improvement in clinical outcomes. 

Physicians and staff thought eReferral increased patient safety as well. One physician said, “Well 

I think it helps the radiologist do a better job at interpreting” and another physician stated that 

eReferral was “avoiding errors in terms of being faxed to the wrong place.” 

Thematic Analysis was used as the analytical method in this study because it was 

atheoretical and this does not pre-suppose a particular reality (Terry et al., 2017). This allows for 

a potentially broader exploration of the topic. In addition, this complements the approach taken 

for the user survey which used a validated questionnaire based on a framework. However, it is 

interesting to determine if the codes developed from the user interviews fit within the framework 

used for the user survey that is the micro dimensions of the CAF. Putting codes into this 

framework has the risk of limiting the narrative communicated by the codes and themes. This 

was not the purpose of this exercise. It was meant to serve as a check to see if the micro level of 

the CAF is missing any elements and perhaps spur future re-evaluation of this framework. Codes 
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were used and aligned under CAF micro dimensions, which can be thought of as the themes 

which CAF proposes instead of those determined in this qualitative study. 

The alignment of codes with the CAF micro level was completed and is shown in Figures 

45 and 46. Overall, there was a really good alignment of the codes within the dimensions at the 

micro level of the CAF. Codes aligned well to all categories for system quality, information 

quality and service quality. Codes lined up well to the categories of ease of use and user 

satisfaction within the user satisfaction dimension. There were no codes that fit well into the 

competency category of the user satisfaction dimension. This category speaks to the knowledge, 

skills and expertise of users. Open-ended interviews discussing the impression of physicians and 

staff of an electronic referral system do not seem like the right forum for collecting this 

information and certainly no specific questions were asked about these things. No codes aligned 

with the use dimension of the CHI BEF. This is expected for the most part. Use focuses on usage 

metrics, which are not captured in interviews and this explains the lack of codes in the categories 

of use behaviour and self-reported use. Non-users were also not interviewed and so there was no 

data in the intention to use category. For the dimensions under net benefits, all the categories of 

quality and access had had codes that were well aligned. Codes also lined up with the categories 

of efficiency and care coordination under the productivity dimension. Net cost did not have any 

codes that aligned with it. Given that the eReferral system is paid for by government the cost 

savings (or lack thereof) associated with it may not have been on the mind of users.   

There was one code from the interviews that did not fit within the micro level of the 

CAF. This was the environmentally friendly code. It was a common sentiment shared by both 

physicians and administrative staff. This code would be in macro view of the CAF in the 
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societal/political & economic factors. It was interesting to note that other factors within the meso 

and macro views were not prominent.   
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Figure 45: The codes from the analysis of the interviews mapped to the micro level of the CAF (continued in next figure) 
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Figure 46: The codes from the analysis of the interviews mapped to the micro level of the CAF and on macro dimension (continued from 

previous figure) 



 

 

7.2 Synthesis of Quantitative Findings 

Surveying family physicians and administrative staff was also part of this study. 

The response rate for the family physicians who use fax and eReferral was 30% and 41% 

respectively. The response rate for web based surveys varies from 6-15% and is 11% 

lower than other methods such as mailed surveys (Manfreda, Berzelak, Vehovar, 

Bosnjak, & Haas, 2008). The reasons for this is that web surveys with email reminders 

(which is what was used in this study) are overlooked more that mail surveys as they are 

perceived as spam. (Crawford, McCabe, Couper, & Boyd, 2001). Therefore the response 

rates for family physicians who use fax and eReferral were higher than expected. It 

should be noted that those who volunteer to conduct surveys often volunteer because they 

are either overly positive or negative about a particular topic. However, given the similar 

response rates and the fact that the characteristics of the family physicians who used 

eReferral and fax were similar this suggests non-bias,  

None of the physicians who used fax passed the survey on to administrative staff, 

while 5 administrative staff filled out the survey for physicians who used eReferral. The 

time when the survey and interviews were undertaken was a difficult time for physicians 

in Ontario as they were without a contract with government. This had an impact on 

participation in various initiatives for both physicians and their staff. This may partially 

explain why no administrative staff for the clinicians who use fax participated as 

physicians may not have wanted their administrative staff to spend time on this during 

this time of restraint. In addition, it would likely have been best to also send a message to 

the administrative staff directly, however it is preferred to go through the physician with 
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whom they work first. However, it seems that this did not impact those staff who 

worked with physicians that did eReferral, although the total number that were invited to 

participate and declined is not known.  

For family physicians using fax, most physicians were satisfied overall with the 

process. No physicians were dissatisfied with the fax process. This speaks to how 

challenging it is to change the fax based process in healthcare. It is an established norm 

and seems there seems to be a high bar with respect to other processes and technology 

improving upon this process. In the United States, the Office of the National Coordinator 

for Health Information Technology implemented many initiatives to increase the use of 

electronic tools and reduce the use of paper and fax but this has not been as successful as 

hoped for (Kliff, 2018). Canada has not implemented such an ambitious program, but 

certainly has a significant use of fax that drives healthcare processes (Picard, 2018) 

The electronic referral system was use from 7-12 months by most users. This 

presented a good opportunity for these users to experience the system and provide input.  

The family physicians were equivocal on whether they would benefit from the 

addition of appropriateness guidelines into the electronic referral system. These 

guidelines were currently not in the system. The literature review (Chapter 3) showed that 

the quality of the referral information submitted to specialists or services improved 

specifically because the systems incorporated referral guidelines (MacGregor et al., 2009; 

Nyhof & McDermott, 2016). Appropriateness criteria is part of these guidelines. Thus 

there is work required to connect with physicians to further understand their perspective 

on appropriateness criteria before these are integrated into an eReferral system. 
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7.2.1 The Comparison of Family Physicians using eReferral with Family 

Physicians using Fax 

The groups of family physicians using eReferral was compared to the group of 

family physicians using fax across five measures. This allowed for comparison of the 

groups. Computer proficiency was part of these measures that was matched. Although not 

equivalent, attitude towards computer use is seen as an important factor in the successful 

use of information systems (Delone & Mclean, 1992) and could bias the opinion of those 

using eReferral if computer proficiency was higher in this group.  

The overall user satisfaction was not significantly different between family 

physicians using fax and those using eReferral. It seems that there is no overall impetus 

or burning platform for physicians to switch away from the fax machine. Put another 

way, electronic referral has not become a value added technology from the perpective of 

physicians. 

In terms of the dimension of system quality, the only statistically significant result 

was regarding response time. From a descriptive perspective a higher percentage of 

family physicians using eReferral felt that the response time for the status of referrals is 

acceptable. This will need to be validated with pairwise comparisons and future study. 

This finding did not appear in the literature review so a new benefit has been identified 

within the system quality dimension. There is a potential relationship of this finding to 

the efficiency category of the productivity dimension but the finding here was not related 

to efficiency but more response back to the reffering provider.  

The opinion of family physicians using fax about the overall quality of referral 

information was significantly different from that of family physicians using eReferral.  
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All family physicians using eReferral felt that the quality of referral information was 

moderately or highly acceptable. Only one-third of family physicians using fax felt that 

the quality of information was acceptable, while two-thirds felt it was neither acceptable 

nor unacceptable. This finding is consistent with what was found in the literature review 

under the benefit of “Better tracking of the referral process (3.3.2.2)”.  

Taking a deeper look into the dimension of Information quality, there were 3 

statistically significant results. Eight of the family physicians using eReferral strongly or 

moderately agree that the information coming back to them from the hospital about their 

referral is complete with only one moderately disagreeing while those that are using fax 

have a mixed opinion of the completeness of the information coming back. This aligned 

with the finding in the literature in terms of process improvements and more complete 

information coming back to the referral sender (3.3.2.2) (MacGregor et al., 2009; Petruik 

& Drobot, 2015). Seven of the family physicians using eReferral strongly or moderately 

agree that the information (e.g. Status of Referral, tests available) from hospital about 

their Referral for diagnostic imaging is timely, with one family physician moderately 

disagreeing and one selecting not applicable. On the other hand, there is a mixed opinion 

from those using fax with three physicians saying they are not sure if the information is 

timely, one physician moderately agreeing that the information is timely, one moderately 

disagreeing with this, and one stating it is not applicable. This may by due to the fact that 

family physicians have more awareness of the referral process through eReferral or that 

the information is indeed more timely. This benefit was not captured in the literature. 

This aligns with the System Quality benefit of the response time of the eReferral system 

being seen as more favourable compared to fax.  Finally, all family physicians using 
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eReferral strongly or moderately agree that the format and layout of the referral 

information from the hospital is acceptable, while half or three of the physicians using 

fax moderately disagree that the format and layout is acceptable, with a couple not being 

sure and one not feeling it is applicable. This was also not found in the literature. 

The likelihood to recommend a solution, fax or eReferral in this case, is in the 

intention to use category of the use dimension. There was a statistically significant 

difference between eReferral and Faxed referral with regards to likelihood to recommend 

the solution to a colleague. All family physicians definitely or probably would 

recommend eReferral to a colleague. For fax, two-third of physicians would probably 

recommend fax, while one-third would probably not recommend fax and one-third was 

equivocal. This positive impression of eReferral is not captured in the literature. The 

Likelihood to recommend a company to a friend/colleague has been seen as the best 

predictor of growth of a company (Reichheld, 2003). However, further research has 

indicated that more complex metrics of customer loyalty are needed to forecast company 

growth which include the likelihood to recommend (Grisaffe, 2007; Reichheld, Markey, 

& Reichheld, 2011) (Zaki, Kandeil, Neely, & McColl-Kennedy, 2016). Thus, while it is 

not the only gauge it does provide a good indicator of customer satisfaction. There was a 

statistically significant difference between eReferral and Faxed referral with regards to 

likelihood to recommend the solution to a colleague. This indicates that clinicians are 

willing to put their reputations on the line to recommend electronic referral (Reichheld, 

2003). It should be mentioned that it was surprising to see two thirds of family physicians 

probably recommend the fax to their colleagues. This may again speak to the fact that fax is an 

established process physicians feel works well and thus it is better not to change something that 

is working.  
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The findings from the System and Use survey (SUS) results of the family physicians 

using eReferral compared to those using fax has added four items to the literature as shown in 

Figure 47 within the Clinical Adoption Framework of Lau et al. (F Lau, M Price, & K 

Keshavjee, 2011). The SUS results in are in blue. The literature review findings are in 

orange.   
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Figure 47: The Contribution of the SUS Results from family physicians using 

eReferral compared to those using fax to the finding in the literature 
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Figure 47 is put into a table format (table 25) below with the same color coding which 

may be easier to see. 

Table 25: The Contribution of the SUS Results from family physicians using eReferral 

compared to those using fax to the finding in the literature 

Dimension of the CAF Category Findings 

People     

Organization   Competing Interests 

Implementation   
Engagement with Stakeholders necessary for successful 
adoption 

System Quality Functionality Better Tracking of Referral process 

    Siloed System 

  Performance Response Time 

  Security Technology factors need to be considered and improved 

Information Quality Content Improved Quality of the Referral 

    Higher Information Requirement 

    Format and Layout acceptable 

  Availability More timely information 

Service Quality Responsiveness Training is not appropriate 

User Satisfaction Competency   

  User Satisfaction   

  Ease of Use Ease of Use 

Use  Intention to Use Likely to recommend 

Quality Patient Safety   

  
Appropriateness or 
Effectiveness   

  Health Outcomes More Equitable Referral  

    Decrease in Wait Times 

Access 

Ability of 
patients/providers to 
access services Monitoring of Wait Times 

    
More Specialists and Program are required on the 
eReferral System 

  
Patient and Caregiver 
participation   

Productivity Efficiency Efficiency 

  Care Coordination Improved Ability to manage patient care 

  Net Cost Significant cost of the system 
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7.2.2 Family Physicians and Administrative Support Staff Opinions on 

eReferral 

Both family physicians and administrative support staff were satisfied overall 

with the electronic referral system and they also felt the overall quality of the eReferral 

system was acceptable. There was a relationship between profession and opinion on 

whether eReferral allows for quicker patient care decisions. Many of the family 

physicians selected strongly or moderately agree while the administrative support staff 

selected not applicable. The significant difference in relationship between profession and 

speed of patient care decision is expected as family physicians make the decisions around 

patient care and not administrative staff 

Under the dimension of productivity, family physicians feel that the eReferral 

Solution reduces fragmentation in patient care and moves them along the continuum 

more than Administrative Support Staff. This may be because the role of a family 

physician is to move patients along the continuum and they feel patients get to the next 

step more seamlessly with eReferral. However, Administrative Support Staff do also 

have this role. Perhaps staff may not feel the eReferral System helps them with this get 

patients to the next place in their healthcare journey and may in fact makes things more 

fragmented because it is a new and different process that is only used by a minority of 

specialists and services.  

For the security category of the system dimension, family physicians and 

administrative staff did not have any statistically significant differences other than their 

impression of the ability of the eReferral system to conduct audits. The question was 

whether their patients could “find out who has accessed their health information 
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through…eReferral”. The majority of family physicians were not sure of this ability 

while the majority of administrative staff thought it was not applicable. This latter point 

is worrisome as the ability for patients to find out who accessed their information is 

extremely important from a privacy and security perspective.  

7.3 Combination of Qualitative and Quantitative Finding 

A mixed methods study allows for two different approaches to data collection and 

synthesis to be combined and lead to a more fulsome picture of the area of interest. The 

table below (table 26) shows the combined additions of the qualitative findings (in pink) 

and quantitative finding (in blue) to the literature (in orange). This study adds significant 

further information about the perspectives of users. There were five areas where there 

was overlap of findings of the literature and qualitative data:  

 Better Tracking of Referral process / Good to Have Status Update 

 Training is not appropriate / Lack of training 

 Ease of Use / Easy to Use 

 Monitoring of Wait Times / Decreasing Wait times / No change in Wait times 

 Efficiency / Efficiency 

There was no overlap of the literature and significant findings of the quantitative 

data. It should be noted there were only four significant findings as compared to the many 

findings in the qualitative data. The lack of a comparator (users of fax) in the qualitative 

study contributes to this. 
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Table 26: The Combined Qualitative and Quantitative Findings in Comparison to Results 

found in the Literature 

Micro Dimensions of the CAF Category Findings 

People     

Organization   Competing Interests 

Implementation   
Engagement with Stakeholders 
necessary for successful adoption 

System Quality Functionality 
Better Tracking of Referral process / 
Good to Have Status Update 

    Siloed System 

    Technical Problem 

    Good Quality System 

    Inability to flag physician follow up 

    Automated 

    Fits into workflow 

    Doesn't fit into workflow 

  Performance Response Time 

    Better than fax 

  Security 
Technology factors need to be 
considered and improved 

    Better for privacy 

    Better for security 

Information Quality Content Improved Quality of the Referral 

    Higher Information Requirement 

    Format and Layout acceptable 

    Up-to-date material 

    
More information about the service 
needed 

  Availability More timely information 

    
Information available anytime and 
anywhere 

Service Quality Responsiveness 
Training is not appropriate / Lack of 
training 

    Training enough 

    
Lack of understanding of eReferral 
process 

    eReferral process issue 

    Lack of communication of status update  
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User Satisfaction Competency   

  User Satisfaction Easy to learn 

    Trust that referral is being dealt with 

    
Lack of trust that referral is being dealt 
with 

  Ease of Use Ease of Use / Easy to Use 

    Usability Problem 

    At Point of Care 

    No Challenges 

Use  Intention to Use Likely to recommend 

Quality Patient Safety Increased patient safety 

    Accurate 

  
Appropriateness or 
Effectiveness More complete referral 

  Health Outcomes More Equitable Referral  

    Decrease in Wait Times 

    Better patient outcomes 

Access 

Ability of 
patients/providers to 
access services 

Monitoring of Wait Times / Decreasing 
Wait times / No change in Wait times 

    
More Specialists and Program are 
required on the eReferral System 

  
Patient and Caregiver 
participation Improved patient ability to consent 

    Better patient preparation 

Productivity Efficiency Efficiency / Efficiency 

    Less Efficient 

  Care Coordination 
Improved Ability to manage patient 
care 

    Improves communication 

  Net Cost Significant cost of the system 

Macro Dimensions of the CAF Category Sub-category 

Societal Factors   Environmental Friendly 

From literature review   

From qualitative data   

From SUS (quantitative data)   
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7.4 Limitations of this study 

The researcher was well aware of frameworks before conducting the analysis of 

interviews. Therefore, when coding interview data and coming up with themes this bias 

could have led to coding and developing themes that aligned with previous frameworks. 

The fact that there was good alignment of codes with the CHI BEF may illustrate this. It 

would have been preferable to have another researcher also coding transcripts and 

developing themes and then a discussion amongst the two researchers could have 

resolved differences.  

The number of interviews conducted was seven. It would have been preferable to 

conduct further interviews to confirm that saturation was reached. In addition, further 

interviews needed to be conducted with administrative staff and preferably both 

physicians and administrative staff would had more interviews until saturation was 

confirmed.  

Non-users were not interviewed and so their perspective on the barriers to 

adoption of eReferral were not captured. 

No administrative staff who used fax were included in the study. Since administrative 

staff play an important role in the referral process it would be important to compare their 

opinion with that of the administrative staff using eReferral.  

More physicians and administrative staff should have been surveyed. Larger 

numbers would have allowed more certainly if significant results were obtained 

especially due to the fact that there were multiple pairwise comparisons.  
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A pre-post design could also have provided more information on what 

changes physicians and staff experience with an eReferral system. However, delays in 

further deployment of the system was a barrier to this.  

7.5 Strengths of this study 

 This study used a mixed methods approach which provided a lot of 

rich data from user of eReferral and those using fax.  

 Thematic analysis was the chosen analytical method for the 

qualitative data. A stepwise structured approach was followed (Terry et al., 2017). This 

seemed to produce results that reflected the data well.  

 A validated survey was used that was aligned with a prominent 

framework and this provided a good tool to compare those that use two different systems 

(fax and eReferral).  

A matched cohort study design was used which allowed comparison of eReferral to fax. 

The opinion of clinicians about fax was enlightening and perhaps explains the continued 

ubiquitous use.  

7.6 Future Research 

 This study adds to the current evidence about eReferral in Canada. However, 

further qualitative studies and quantitative studies with validated instruments are required 

with larger sample sizes. Furthermore, control groups should continue to be used for both 

qualitative and quantitative studies.   
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8 Conclusion 

Long wait times for elective procedures and diagnostic imaging across Canada 

presents a major challenge for the Canadian health care system. Furthermore, some wait 

times are continuing to increase (CIHI, 2017b). A poorly designed referral process, as 

opposed to solely a lack of capacity, is thought to significantly contribute to long wait 

times (Kreindler, 2008; Rachlis, 2005; Walley et al., 2006). Having one queue instead of 

multiple queues supported by a centralized electronic registry, understanding how to meet 

demand by implementing new models of care, and reducing inappropriate referrals can 

help decrease wait times (Kreindler, 2008; Ontario Health Quality Council, 2006; Shoaib 

et al., 2006; Skerritt & Aporius, 2006). Electronic referral can help improve the referral 

process by helping to implement many of these aforementioned strategies as well as 

impacting other factors (Hysong et al., 2011; C. Liddy, M. Hogel, V. Blazkho, & E. 

Keely, 2015; Reponen, Marttila, Paajanen, & Turula, 2004; Tuot et al., 2015). However, 

the electronic referral system needs to be adopted and used to accomplish this. The 

literature review revealed that little research has been done on the perspective of 

Canadian users of electronic referral. With the potential of electronic referral to be 

supported at the national level through Canada Health Infoway (Canada Health Infoway, 

2018), more evidence is needed about how to meet the needs of users before 

implementation.  

This study contributes valuable information about physician and administrative staff 

perspectives of electronic referral from a jurisdiction in Canada. A validated survey, 

which had not been previously used to survey Canadian users and semi-structured open-

ended interviews were used as part of a mixed methods design to determine the opinion 
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of users. The challenges and benefits of electronic referral as experienced by these 

users were successfully determined.  

The interviews conducted with users of an eReferral system yielded information 

about many benefits and challenges that were added to what is known from the literature. 

In addition, the system and use survey data added four additional elements. Taken 

together this study has allowed for a better understanding of the benefits and challenges 

of electronic referral.  
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Appendix 

Appendix A:  

Canada Health Infoway System and Use Survey  

Use of Electronic Referral to [hospital] 

Please enter the address where you would like the gift card you receive for completing 

this validated survey sent or dropped off: 

  

Please enter your name: 

  

What is your profession? 

 Family physician 

 Nurse Practitioner 

 Administrative support staff 

 Specialist (please specify) ______________________ 

 Other (please specify) ______________________ 

How long have you been in practice? 

 1-5 years 

 6-10 years 

 11-15 years 

 > 15 years 

Do you currently provide direct care to patients? 

 Yes 

 No 

Which Electronic Medical Record (EMR) do you currently use? 
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 Telus Practice Solutions Suite 

 OSCAR EMR 

 QHR Accuro EMR 

 Nightingale 

 Other, please specify... ______________________ 

How would you rate your computer proficiency? 

 None 

 Basic 

 Average 

 Advanced 

 Expert 

Where is your clinic located (select best answer)? 

 Cambridge or North Dumfries 

 Kitchener, Waterloo, Woolwich, Wilmot, or Wellesley 

 Guelph 

 Rural Wellington 

 Other (please specify): ______________________ 

Please check the response(s) that best describe the organizations in which you work 

(select all that apply) 

 Family Health Team 

 Family Health Organization 

 Family Health Network 

 Community Health Centre 

 Free-standing walk-in clinic 

 Specialists’ private office 

 Outpatient clinic 

 Other (please specify): ______________________ 
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How would you describe your “use” of Cambridge Memorial Hospital's electronic 

Referral ([HOSPITAL] eReferral) for diagnostic imaging? (select all that apply) 

 I use the system to refer patients for diagnostic imaging 

 I use the system to monitor the status of referrals for diagnostic imaging 

 Other (please specify): ______________________ 

How long have you been using [HOSPITAL] eReferral? 

 Less than a month 

 1-3 months 

 4-6 months 

 7-12 months 

 > 12 months 

Do you feel the practice would benefit from the addition of Appropriateness Guidelines 

into the eReferral System? (e.g. Choosing Wisely Canada 

http://www.choosingwiselycanada.org/) 

 Definitely 

 Probably 

 May or may not 

 Probably Not 

 Definitely not 

Do you feel the practice would benefit from the display of regional wait times within the 

eReferral System for CT and MRI referrals? 

 Definitely 

 Probably 

 May or may not 

 Probably Not 

 Definitely not 
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Would the option/choice to send your referral to a regional facility with a displayed 

shorter wait time be of benefit to you and your patients? 

 Definitely 

 Probably 

 May or may not 

 Probably Not 

 Definitely not 

SECTION 1: OVERALL USER SATISFACTION 

In general, how satisfied are you overall with [HOSPITAL] eReferral?  

By “satisfied” we mean, the ease and functionality of the system itself, the quality of the 

information given and the quality of the services provided for the system. 

 Highly satisfied 

 Moderately satisfied 

 Neither satisfied nor dissatisfied 

 Moderately dissatisfied 

 Not satisfied at all 

Please indicate your level of agreement or disagreement with each of the following 

statements below. 

 Strongly 

Agree 

Moderately 

Agree 

Moderately 

Disagree 

Strongly 

Disagree 

Not 

Sure 

Not 

Applicable 

[HOSPITAL] eReferral 

improves my 

productivity 

      

[HOSPITAL] eReferral 

improves the quality 

of care I can provide 

      

[HOSPITAL] eReferral 

makes my job easier 
      

[HOSPITAL] eReferral 

enhances our ability 
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to coordinate the 

continuity of care 

[HOSPITAL] eReferral 

improves our sharing 

of patient 

information amongst 

providers 

      

[HOSPITAL] eReferral 

enhances efficiency 

for ordering 

diagnostic imaging 

tests. 

      

[HOSPITAL] eReferral 

improves the quality 

of my decision-

making 

      

[HOSPITAL] eReferral 

reduces the 

fragmentation in my 

patient care and 

supports in moving 

patients along the 

care continuum 

      

[HOSPITAL] eReferral 

reduces risk to 

patient safety 

      

Please rate how much your productivity has increased or decreased due to use of 

[HOSPITAL] eReferral: 

 Greatly increased 

 Increased 

 Did not change 

 Decreased 

 Greatly decreased 

 Not sure 



  146 

Please rate how much the quality of the patient care you and your clinic provides has 

increased or decreased due to the use of [HOSPITAL] eReferral: 

 Greatly increased 

 Increased 

 Did not change 

 Decreased 

 Greatly decreased 

 Not sure 

SECTION 2: SYSTEM QUALITY 

Please indicate your level of agreement or disagreement with each of the following 

statements below. 

 Strongly 

Agree 

Moderately 

Agree 

Moderately 

Disagree 

Strongly 

Disagree 

Not 

Sure 

Not 

Applicable 

[HOSPITAL] eReferral 

is easy to use 
      

The effort required 

(i.e. number of clicks, 

screens, scrolling) to 

complete an action 

or access to 

information in 

[HOSPITAL] eReferral 

is acceptable 

      

The response time 

from [HOSPITAL] 

eReferral is 

acceptable 

      

[HOSPITAL] eReferral 

is integrated with my 

workflow 

      

[HOSPITAL] eReferral 

adequately provides 

for the privacy and 
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security of my 

patient’s information 

[HOSPITAL] eReferral 

adequately provides 

for the privacy and 

security of my 

information 

      

I am aware of my 

privacy and security 

obligations with 

respect to 

[HOSPITAL] eReferral 

      

My patients can find 

out who has accessed 

their health 

information through 

[HOSPITAL] eReferral. 

      

Logging into 

[HOSPITAL] eReferral 

is acceptable 

      

The features in 

[HOSPITAL] eReferral 

enable me to 

perform my work 

well 

      

[HOSPITAL] eReferral 

is reliable in its 

performance 

      

Based on your experiences to date with [HOSPITAL] eReferral, how acceptable is the 

quality of [HOSPITAL] eReferral itself (as described by the specific characteristics listed 

above)? Would you say it is: 

 Highly acceptable 

 Moderately acceptable 

 Neither acceptable nor unacceptable 
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 Moderately unacceptable 

 Not at all acceptable 

SECTION 3: INFORMATION QUALITY 

In general, when thinking about the quality of the information provided by [HOSPITAL] 

eReferral (e.g. Referral status, tests available), do you find the quality of the information 

to be: 

 Highly acceptable 

 Moderately acceptable 

 Neither acceptable nor unacceptable 

 Moderately unacceptable 

 Not at all acceptable 

Please indicate your level of agreement or disagreement with each of the following 

statements below. 

 Strongly 

Agree 

Moderately 

Agree 

Moderately 

Disagree 

Strongly 

Disagree 

Not 

Sure 

Not 

Applicable 

Information (e.g. 

Referral status, tests 

available) in 

[HOSPITAL] eReferral 

is complete 

      

The information (e.g. 

Referral status, tests 

available) in 

[HOSPITAL] eReferral 

is timely 

      

The information  (e.g. 

Referral status, tests 

available) in 

[HOSPITAL] eReferral 

is accurate 

      

The information  (e.g. 

Referral status, tests 
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available) in 

[HOSPITAL] eReferral 

is relevant 

The information  (e.g. 

Referral status, tests 

available) in 

[HOSPITAL] eReferral 

is available when I 

need it 

      

The format and layout 

of the information  

(e.g.  Referral status, 

tests available) in 

[HOSPITAL] eReferral 

is acceptable 

      

The information  (e.g.  

Referral status, tests 

available) in 

[HOSPITAL] eReferral 

allows me to make 

patient care decisions 

and/or 

recommendations 

more quickly 

      

SECTION 4: SERVICE QUALITY 

In general, when thinking about the quality of the services (i.e. technical support and 

training services) provided for [HOSPITAL] eReferral , do you find the quality of these 

services to be: 

 Highly acceptable 

 Moderately acceptable 

 Neither acceptable nor unacceptable 

 Moderately unacceptable 

 Not at all acceptable 
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Please indicate your level of agreement or disagreement with each of the following 

statements below. 

 Strongly 

Agree 

Moderately 

Agree 

Moderately 

Disagree 

Strongly 

Disagree 

Not 

Sure 

Not 

Applicable 

The implementation 

process of 

[HOSPITAL] eReferral 

at our Clinic was 

acceptable 

      

Consultation with 

users during 

implementation of 

[HOSPITAL] eReferral 

was acceptable 

      

The current level of 

training for 

[HOSPITAL] eReferral 

is acceptable 

      

The level of on-going 

support provided for 

[HOSPITAL] eReferral 

is acceptable 

      

SECTION 6: SYSTEM USAGE 

Do you use [HOSPITAL] eReferral for every patient you send to [HOSPITAL] for 

imaging? 

 Yes 

 No 

For what proportion of referrals to [HOSPITAL] for imaging do you use [HOSPITAL] 

eReferral? 

  

Why do you not use [HOSPITAL] eReferral  (in some cases) ? 
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What barriers currently exist in your use of [HOSPITAL] eReferral in clinical practice 

(check all that apply) 

 Lack of Helpdesk support resources for [HOSPITAL] eReferral 

 It takes too long to sign in to use the [HOSPITAL] eReferral 

 Lack of [HOSPITAL] eReferral’s integration with other clinical systems 

 [HOSPITAL] eReferral does not align with clinical workflow 

 Too many other work demands 

 Lack of knowledge/confidence to use [HOSPITAL] eReferral 

 Mix of paper and electronic systems 

 Insufficient availability of computers or hardware equipment to access [HOSPITAL] 

eReferral 

 Functionalities in [HOSPITAL] eReferral do not meet my clinical practice needs 

 [HOSPITAL] eReferral takes longer than the previous process 

 There are too many required fields in the [HOSPITAL] eReferral 

 Other (please specify): ______________________ 

Are there aspects of [HOSPITAL] eReferral that you would change, and if so, which ones 

would they be? Please describe. 

  

How likely are you to recommend [HOSPITAL] eReferral to other healthcare providers 

at other clinics? 

 Definitely 

 Probably 

 May or may not 

 Probably Not 

 Definitely not 
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Would you be willing to participate in an interview (can be over the phone or in 

person) ? A gift card will be provided. Your participation is voluntary. 

 Yes 

 No 



 

 

Appendix B: 

Questionnaire for eReferral users 

1. Please state you name, age, and gender. 

2. Please state your profession and current role in the medical practice. 

3. Please state how long you have been in your current profession.  

4. Would you describe your computer proficiency as none, basic, average, advanced, 

or expert? 

5. How long have you used the electronic referral system? 

6. How often do you use the electronic referral system? 

7. Do you see any benefits with using the electronic referral system? 

8. If any benefits to using the electronic referral system, do you think the system 

impacts access to services for patients? 

9. Have you experienced any challenges using the electronic referral system? 

10. Would you like anything modified with the electronic referral system? 

11. Does the electronic referral system improve your productivity? 

12. Does the electronic referral system integrate with your workflow?   


