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Abstract 
Purpose: Digital health evaluation frameworks are needed to guide the development, implementation and evaluation 

of innovative, integrated systems of digital care. In this paper we describe a framework that was developed to 

evaluate the implementation of digital health technologies at a regional level. Materials and Methods: The framework 

was developed in a series of iterative phases beginning with a review of digital health frameworks used in Canada, 

which was followed by a scoping review focused on frameworks, models and theories used internationally to 

evaluate digital health technologies. Data extracted from articles were analyzed thematically to arrive at factors, 

concepts and measures that were incorporated in the final version of the framework following researcher 

discussions.  Results: A range of themes and concepts emerged in the areas of: (1) organizational and context factors, 

(2) system, (3) use and process, and (4) outcomes. Conclusions: Several new themes and concepts were identified 

and incorporated into the new digital health evaluation framework. 
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Introduction 

A healthcare sector priority has been to connect primary, community, acute care and long-term care settings 

using digital health technologies. Over the past 50 years, considerable efforts have been made to digitize healthcare; 

for example, greater than 90% of physicians use electronic medical records (EMRs) in most OECD (i.e., 

Organization of Economic Cooperation and Development) countries.  Yet, healthcare providers continue to 

record patient health information in their own EMRs without being able to digitally exchange this data with other 

healthcare organizations (e.g., regional health authorities, clinics, hospitals) [1]. This may lead to digital 

fragmentation of information, unnecessary interactions, and errors in the transmission of patient information 

across organizations. Researchers have identified a need to provide digital care in a meaningful way to prevent 

fragmentation of patient information [2, 3]. To address this issue, researchers and policy makers have identified a 

need for digital health evaluation frameworks to understand the effects of digital systems of care upon patients 

and health professionals [4-5]. In this paper we present a framework developed following a review of digital health 

frameworks in Canada [i.e., 6] and a scoping review. Our work aimed to create a framework for evaluating key 

aspects of digital health technologies and systems of care. The findings represent a contribution to the digital health 

and health informatics literature's as digital health frameworks have historically focused on individual health 

technologies, rather than digital health systems of care. 
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Materials and Methods 

A scoping review was conducted using Arskey and O’Malley’s approach [7]. The PubMed®, EBSCOhost®, 

CINAHL®, Web of Science®, and IEEE Xplore® databases were searched for the years 2010 to 2020 using the 

terms “evaluation” AND (framework or model or theory) AND “health information system".  Identified articles 

were then uploaded to Covidence® [see 8], for title and abstract screening by three researchers using the criteria 

in Table 1.  

Table 1. Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 

• Written in English 

• Evaluated health information system(s) 

• A framework, model or theory used to develop, test, 

extend and/or evaluate a health information system(s) 

• Not written in English 

• An opinion or review article 

• A medical device study 

• A description of a database that stores data 

• A study focused on a clinical problem 

 

A final set of articles were identified and a full review of each paper took place.  Identified articles and 

documents, which met the eligibility criteria were read, and relevant data were extracted (i.e., researcher name, date 

of publication, research questions, model/framework/theory and documented dimensions and concepts, 

subjects/participants, setting, methods, findings, and conclusions) [7]. Data were analyzed for themes and concepts 

to develop and extend the framework. This work involved researchers, reviewing the extracted scoping review 

data, including the themes and concepts and extending the framework through discussion [9]. 

Results 

Three hundred sixty-three articles were identified; 78 duplicates were removed. The titles and abstracts of 285 

articles were screened using the inclusion and exclusion criteria in Table 1. Two hundred fifteen items were 

excluded as they did not meet the criteria. Seventy articles were assessed for their eligibility with a full review of 

each article. Seventeen articles were excluded after a full review as they did not meet the criteria in Table 1. Fifty-

three articles remained for data extraction. A thematic analysis of the data extractions was conducted. The 

following themes emerged: (1) organizational and contextual factors, (2) system, (3) use and process, and (4) 

outcomes.  New concepts that emerged under the “system” theme were reliability, privacy and usability.  Under 

the theme “use and process” new concepts included user characteristics, needs, and experience as well as workflow.  

Implementation emerged as an essential concept that included several important aspects of digital health 

implementation.  Outcomes included new concepts such as quality of decision making, quality of care and others. 

Figure 1 shows the complete evaluation framework, including the set of factors, concepts, and measures that could 

be considered when evaluating digital health systems of care. We developed this framework through an iterative 

process. Initially, we drew on the previously accepted Canada Health Infoway’s Benefits Evaluation Framework, 

that incorporates aspects of DeLone and McLean’s work [10], and we also drew on Donabedian’s system structure, 

process, and outcome quality model for healthcare [11]. We then integrated themes and concepts from our scoping 

review through researcher discussion (see Figure 1).  
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Figure 1. Digital health evaluation framework 

Conclusions 

The framework described in this paper was used to drive an evaluation of a regional digital health technology 

implementation. The framework offers an approach to studying digital health systems of care and guiding their 

evaluation. As technologies are integrated into digital health systems of care we need to consider past frameworks 

as well as new themes and concepts that have emerged and need to be integrated into developing evaluation 

frameworks. It should be noted that such frameworks can be designed to provide a superset of themes and 

concepts and could be considered as guidance for policy makers for inclusion in particular digital system of care 

evaluation projects. The development of evaluation protocols, such as questionnaires and interview prompts using 

the framework will vary depending on the themes and concepts selected. 
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