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Abstract

Background
Health care organizations are increasingly working with eHealth. However, the integration 
of eHealth into regular health care is challenging. It requires organizations to change the 
way they work and their structure and care processes to be adapted to ensure that eHealth 
supports the attainment of the desired outcomes.

Objective
The aims of this study are to investigate whether there are identifiable indicators in the 
structure, process, and outcome categories that are related to the successful integration of 
eHealth in regular health care, as well as to investigate which indicators of structure and 
process are related to outcome indicators.

Methods
A systematic literature review was conducted using the Donabedian Structure-Process-
Outcome (SPO) framework to identify indicators that are related to the integration of 
eHealth into health care organizations. Data extraction sheets were designed to provide an 
overview of the study characteristics, eHealth characteristics, and indicators. The extracted 
indicators were organized into themes and subthemes of the structure, process, and 
outcome categories.

Results
Eleven studies were included, covering a variety of study designs, diseases, and eHealth 
tools. All studies identified structure, process, and outcome indicators that were potentially 
related to the integration of eHealth. The number of indicators found in the structure, 
process, and outcome categories was 175, 84, and 88, respectively. The themes with the 
most-noted indicators and their mutual interaction were inner setting (51 indicators, 16 
interactions), care receiver (40 indicators, 11 interactions), and technology (38 indicators, 
12 interactions)—all within the structure category; health care actions (38 indicators, 15 
interactions) within the process category; and efficiency (30 indicators, 15 interactions) 
within the outcome category. In-depth examination identified four most-reported indicators, 
namely “deployment of human resources” (n=11), in the inner setting theme within the 
structure category; “ease of use” (n=16) and “technical issue” (n=10), both in the technology 
theme within the structure category; and “health logistics” (n=26), in the efficiency theme 
within the outcome category.

Conclusions
Three principles are important for the successful integration of eHealth into health care. 
First, the role of the care receiver needs to be incorporated into the organizational structure 
and daily care process. Second, the technology must be well attuned to the organizational 
structure and daily care process. Third, the deployment of human resources to the daily care 
processes needs to be aligned with the desired end results. Not adhering to these points 
could negatively affect the organization, daily process, or the end results.

Keywords
eHealth; digital health; blended care; quality; integration; health care organization; 
structure; process; outcome
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Introduction

Health care is changing, whereby patient empowerment, democratization of the internet, 
and an increasing burden on health care professionals play influential roles.1-3 In line with 
these trends, innovations such as eHealth are required to maintain high quality of care.4-6  
eHealth includes a wide range of web-based interventions, for example e-consults, 
telemonitoring, and web-based viewing of medical records.1,7,8 However, eHealth is more 
than a technology; it is another way of working and thinking and requires a change in 
attitude, which goes beyond the boundaries of a local health care organization.9,10

The most comprehensive definition of eHealth with reference to the organizational 
context is that provided by Eysenbach:11

e-health is an emerging field in the intersection of medical informatics, public health and 
business, referring to health services and information delivered or enhanced through the 
Internet and related technologies. In a broader sense, the term characterizes not only a technical 
development, but also a state-of-mind, a way of thinking, an attitude, and a commitment for 
networked, global thinking, to improve health care locally, regionally, and worldwide by using 
information and communication technology.

In other words, the integration of eHealth into traditional health care requires 
organizational and behavioral changes for both health care professionals and patients.9,10

Organizations are increasingly working with eHealth; however, implementing eHealth 
into the regular health care system requires organizations to change the way they work.9-11  
eHealth enables patients to have a more active role in managing their health,7,12,13 which 
affects interactions between the patient and health care professional.14-17 Furthermore, 
working with eHealth technology requires workflow adjustments for health care 
professionals.18,19 The organization’s structure and care processes need to be adapted to 
ensure that eHealth supports the attainment of desired outcomes.20,21

The challenge of optimally integrating eHealth into health care is thus a complex 
organizational issue. Several studies have identified elements to promote eHealth 
adoption, such as the degree of complexity, adaptability of the technology, costs, and 
stakeholder value,20,22 but uncertainty remains on how digital and traditional health care 
can blend successfully in the long term. With different definitions of eHealth available in 
the literature,10,11,23 and unclear barriers or facilitators in the application of eHealth,19 there 
is a need for further research on how eHealth can successfully be integrated into health 
care.

The aim of this study is to analyze how the integration of eHealth can be organized 
optimally by reviewing studies evaluating real-world eHealth interventions. The 
Donabedian framework of Structure-Process-Outcome (SPO)24 was used, allowing the 
identification of relevant indicators that demonstrate how effective the integration of 
eHealth is in the organization.
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According to the Donabedian model, the quality of health care can be assessed by 
three components that are relevant for organizations: structure (i.e., requirements of the 
organization), process (i.e., actions to be taken), and outcome (i.e., end results), as shown 
in Figure 1.24,25  Structure is defined as the setting in which health care is provided (e.g., 
facilities, equipment, numbers, and qualification of personnel); process, as what is actually 
done in giving and receiving care (e.g., patient and doctor activities, doctor-patient 
communication and information); and  outcome,  as the consequence of the provided 
health care (e.g., health status, satisfaction, and costs).24-26 Quality of health care is based 
on different aspects of these three categories and their relationships. As Donabedian 
eloquently puts it: “A good structure increases the likelihood of good process, and 
good process increases the likelihood of good outcomes”.24 The interaction between 
the categories can be bidirectional, and it is not a simple separation between cause and 
effect.25 The movement is an “unbroken chain of antecedents, followed by intermediate 
ends, which are themselves the means to still further ends”.25

Processᵇ
“actions”

Outcomeᶜ
“end results”

Structureᵃ
“requirements”

Figure 1. Donabedian Structure-Process-Outcome framework.
a. What an organisation needs to have to provide health care
b. The actions in giving and receiving health care
c. End results as a consequence of providing care

The aim of this systematic review is twofold: (1) to investigate whether there are identifiable 
indicators in the structure, process, and outcome categories related to the successful 
integration of eHealth in regular health care and (2) to investigate which indicators of 
structure and process are related to outcome indicators.



THE CHALLENGE OF INTEGRATING EHEALTH INTO HEALTH CARE 59

4

Methods

Theoretical Framework
The Donabedian SPO framework was used to identify the indicators of structure, 
process, and outcome that potentially affect the integration of eHealth into health care 
organizations. The Donabedian framework covers all relevant aspects of an organization’s 
structure, process, and outcome and their interrelations, and it combines these aspects 
with health and social factors. Therefore, it is a suitable model to evaluate the organization 
of eHealth within health care organizations. The SPO categories are thematically explained 
in Figure 2.24,25

End results: 
‒ Health status
‒ Satisfaction
‒ Efficiency

What is done for giving and receiving care: 
‒ Technical  actions
‒ Interpersonal actions
‒ Management of the actions

The setting in which health care is provided: 
‒ Resources (facilities, equipment, 

financial)
‒ Human resources 
– Organizational structure

Process
“actions”

Outcome
“end results”

Structure
“requirements”

Figure 2. Explanation of the Structure-Process-Outcome categories of the Donabedian model.

The Donabedian SPO framework was designed in the 20th century before the introduction 
of eHealth. For this review, the SPO framework was adjusted to be compatible with the 
current time and incorporated the application of eHealth. The adjustments are described 
in the themes presented in Textbox 1. The adjustments to the SPO framework are shown 
in Figure 3.
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Textbox 1. Adjustment of the Structure-Process-Outcome framework into themes, to integrate the application 
of eHealth into the health care system.

Structure: The setting of provided care can be internal and/or external. Therefore, 
a distinction was made between inner and outer settings. With regard to resources, 
technology was added as a separate theme to cover eHealth. This was done because 
the focus of this research was eHealth. The remaining parts of the resources are covered 
under inner setting. Human resources, besides health care professionals, included care 
receivers. Their mutual involvement is required and is therefore also considered a 
conditional human resource.1 Organizational structure was split into inner setting and 
outer setting, in line with the reasons given above, and to take the external stakeholders 
into account.27

Process: Instead of technical actions, the term health care actions was used, to avoid 
confusion with the term technology in the structure. Interpersonal actions remained 
unchanged. Management of the actions was shortened to process management.

Outcome: Health status was retained as health status. Satisfaction was broadened 
to include experience of the health care receiver and experience of the health care 
provider, as both are pivotal outcome parameters in the health care process.28,29 
Efficiency remained unchanged.

The setting in which health care is provided
‒ Inner setting
‒ Health care professional
‒ Care receiver
‒ Technology
‒ Outer setting

What is done for giving and
receiving care 
‒ Health care
‒ Interpersonal actions
‒ Process management

End results
‒ Health status
‒ Experience of care receiver
‒ Experience of health care professional
‒ Efficiency

Structure: original
‒ Resources (facilities, 

equipment, financial)
‒ Human resources 
– Organisational structure

Process: original
‒ Technical actions
‒ Interpersonal actions
‒ Management of the actions

Outcome: original
‒ Health status
‒ Satisfaction
‒ Efficiency

Adjustment

Structure
“requirements”

Process
“actions”

Outcome
“end results”

Adjustment Adjustment

Figure 3. Adjustment to the themes of the Structure-Process-Outcome framework, considering eHealth 
integration.
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Search Strategy
This systematic review followed the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-analyses) guidelines. The research question was as follows: “How are 
structure indicators and/or process indicators related to eHealth or blended health care 
outcome indicators?”

Two authors (RT-S and MK) searched PubMed, EMBASE, Web of Science, Cochrane, and 
Emcare databases for relevant studies published up to December 12, 2019. They searched 
for the following terms in the titles, abstracts, and keywords of the published papers: 
structure* indicators* or process* indicators* or outcomes* indicators* and [blended care 
or eHealth* or telehealth*].

Appendix 1 contains the full search details. After the search, two authors (RT-S and AV) 
screened the titles and abstracts of the relevant articles. Studies were included if they 
mentioned (1) the use of eHealth or blended care for diagnostics or treatment and (2) 
structure, process, or outcome indicators. Quantitative, qualitative, and mixed method 
study designs were included. A study was excluded if (1) it was a protocol, review, meta-
analysis, grey literature, book chapter, oral presentation, or poster presentation; (2) it was 
published in a language other than English or Dutch; (3) full-text of the article was not 
available; (4) the intervention was not implemented (e.g., conducted research regarding 
the users’ expectations towards a prototype); or (5) the intervention used an analog 
application via plain-old-telephone lines. Of the remaining articles, RT-S reviewed the full 
texts. To ensure reliability, AV randomly selected about 10% of the fully reviewed articles 
for a blind review. Discrepancies were resolved by discussion. In case of uncertainty, a 
third author (MK) was consulted.

Data Extraction
Data extraction sheets were designed to provide an overview of the (1) study characteristics 
(e.g., title, author, study aim, setting, disease, and quality appraisal); (2) characteristics of the 
eHealth intervention (e.g., technology and function) and description of the intervention; 
(3) distribution of indicators into themes and categories related to the integration of 
eHealth into health care; and (4) interaction among the indicators, presented as themes.

RT-S designed the first concepts of the data extraction sheets. Authors RT-S, MK, NC, 
and ET-K discussed the design of the data extraction sheets to ensure their usability. 
Improved sheets were developed accordingly. The blind reviewer (AV) did not discuss the 
data extraction sheets. The included articles were reread by RT-S to check whether data 
clustering was complete and logical and for purposes of data pooling itself. AV selected 
a sample of 10% of the included articles for data extraction. Discrepancies were resolved 
by discussion.

Quality Appraisal
The Mixed Methods Appraisal Tool (MMAT) was used to appraise the quality of eligible 
studies in mixed methods systematic reviews—that is, reviews that included qualitative 
research, randomized controlled trials, nonrandomized studies, quantitative descriptive 
studies, and mixed methods studies.30 The MMAT allows determination of the quality of 
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different empirical study designs by using the same measure of five criteria in the chosen 
category. MMAT scores range on a scale of 1 to 5, with 1 indicating the lowest quality and 
5 indicating the highest quality.

Classification of eHealth Interventions
eHealth interventions were ordered by type of technology and functionality. For 
technology, the classification proposed by Nictiz was used, distinguishing websites, 
apps, video communication, sensors, and wearables, domotics, robotics, and big data 
(i.e., artificial intelligence).31 This classification is based on international studies.10,32 For 
the present study, eHealth only concerns digital interventions and not analog ones such 
as analog applications via plain-old-telephone lines; this is in line with the classification 
proposed by Nictiz. For labelling the functionality, the second and third tiers of the National 
Institute for Health and Care Excellence (NICE)33 were used, because these functionalities 
measure patient outcomes (Tier one consists of system services with no measurable 
patient outcomes). The functions were classified as communication, self-management, 
clinical calculation, active monitoring, diagnosis, and treatment.33

Organization of Indicators and (Sub)themes of the SPO Framework
Indicators that had a potential impact on the integration of eHealth in health care were 
extracted and organized by the relevant theme according to the adjusted SPO framework 
(Textbox 1). In addition, the reported interactions between the indicators were extracted 
and organized by the relevant categories and themes. For a clear overview, the indicators 
within each theme were further divided into two subthemes by RT-S and ET-K (Table 
1). The creation of subthemes was an iterative process. When reading the full texts, we 
found some definitions that sharpened some of the subthemes. The full definitions of the 
themes and subthemes are provided in Appendix 2.

For each of the extracted indicators, the relevant impact on the integration of eHealth 
was noted. As there is no general standard for when eHealth is successful or effective,3,19 
nor did the included studies specify such standards, these indicators were labeled as 
advantage, disadvantage, or neutral. An advantage in the structure and process categories 
indicates a positive effect on the integration and/or a positive effect on the outcome. A 
disadvantage in the structure and process categories indicates a negative effect on the 
integration and/or a negative effect on the outcome. An indicator that did not turn out to 
be an advantage nor a disadvantage was labeled neutral. The extracted indicators were 
noted as advantage, disadvantage, or neutral, in line with the evaluation performed in the 
corresponding study.

The following results are presented in this paper: (1) distribution of the indicators into (sub)
themes and categories, and the impact on the integration of eHealth into health care; (2) 
most frequently reported indicators (i.e., reported 10 times or more); and (3) interaction 
among indicators organized into themes and categories.
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Table 1. Themes and subthemes in the structure, process, and outcome categories.

Category and theme Subtheme
Structure

Inner setting • Support of primary process
• Culture and leadership

Health care professional • Skills
• Attitude

Care receiver • Daily life
• Baseline characteristics

Technology • Usability and functionality
• Interaction with electronic health record

Outer setting • Finance and legislation
• Involvement of stakeholders

Process
Health care actions • Workflow

• Patient-centered
Interpersonal actions • Personal

• Shifting roles
Process management • Quality improvement

• Mistake-proofing
Outcome

Health status • Clinical or functional
• Intrapersonal

Experience of care recipient • Satisfaction
• Convenience

Experience of health care 
professional

• “What’s in it for me”
• “What’s in it for them”

Efficiency • Operations
• Revenues
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Results

Study Selection
The systematic search led to the identification of 11 eligible articles, selected from a total 
of 739 articles shortlisted initially (Figure 4).

Records screened by abstract and title
(n=519)

Excluded (n=378)
‒ Not related to health care (n=3)
‒ No blended care or eHealth or telehealth intervention 

(n=73)
‒ No diagnostic or treatment intervention (n=174)
‒ Analog intervention was used (n=0)
‒ No implementation of the intervention (n=1)
‒ No structure, process, outcome indicators or elements 

(n=2)
‒ No full text available (n=25)
‒ Protocol, review, meta-analyses, book chapter, grey 

literature, oral presentation, poster presentation (n=92)
‒ Not in English or Dutch (n=8)

Full text paper assessed for eligiblity
(n=141)

Records retrieved through database 
search (database: PudMed, EMBASE, 
Web of Science, Cochrane, Emcare)

(n=739) 

Excluded (n=130)
‒ Not related to health care (n=1)
‒ No blended care or eHealth or telehealth intervention 

(n=20)
‒ No diagnostic or treatment intervention (n=24)
‒ Analog intervention was used (n=1)
‒ No implementation of the intervention (n=8)
‒ No structure, process, outcome indicators or elements 

(n=56)
‒ No full text available (n=7)
‒ Protocol, review, meta-analyses, book chapter, grey 

literature, oral presentation, poster presentation (n=10)
‒ Not in English or Dutch (n=3)

Studies included (n=11)

Duplicates removed (n= 220)

Figure 4. Flowchart of the systematic review. 

Data Results: Study and eHealth Characteristics

Study Characteristics
The included studies cover various study designs, diseases, and health care settings. 
Most studies were published after 201727,34-41 and were of high quality.27,34,36,37,39,40,42 Table 2 
shows a detailed description of the characteristics of the included studies.
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4

eHealth Intervention Characteristics, Descriptions, and Results
The most frequently used digital technology was a website (n=7),27,34,37-41 and the most 
frequently reported functions33 of the technology were self-management (n=6)34-37,39,41 
and communication (n=6).35,37,39-41,43 Table 3 shows an overview of the eHealth intervention 
characteristics, descriptions, and the study results. A detailed description of indicators, 
sorted according to the structure, process, outcome categories and their respective (sub)
themes, is highlighted in the next paragraph.
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4

Indicators Organized by (Sub)themes of the SPO Framework
Overview
In total, an indicator was reported 347 times: 175 times in the structure category, 84 times 
in the process category, and 88 times in the outcome category. Of the 347 indicators, 
111 were unique indicators (see Appendix 3).  In the structure category, most indicators 
were labeled as neutral (65/175, 37.1%) or as a disadvantage (70/175, 40%). In the 
process category, most indicators were labeled as an advantage (30/84, 36%) or neutral 
(33/84, 39%). In the outcome category, the indicators were mostly classifi ed as a realized 
advantage (49/88 , 56%), as shown in Figure 5.

Table 4 shows the total distribution of the indicators organized by themes and subthemes 
of the structure, process, and outcome categories and the extent to which it was reported 
as an advantage, disadvantage, or neutral to the integration of eHealth and its outcome in 
regular health care. The themes and subthemes containing the most reported indicators 
are described next.
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Figure 5. Number of indicators reported in the structure, process, and outcome categories. Advantage: in 
the structure and process categories, advantage indicates a positive eff ect on the integration. In the outcome 
category, it indicates a positive eff ect on the outcome. Disadvantage: in the structure and process categories, 
disadvantage indicates a negative eff ect on the integration. In the outcome category, it indicates a negative 
eff ect on the outcome. Neutral: indicator was neither an advantage nor a disadvantage.
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Table 4. Distribution of the indicators according to the themes and subthemes of the structure, process, and 
outcome categories.

Category, theme, and subtheme Advantage (n) Disadvantage (n) Neutral (n) Source
Structure (n=175)

Inner setting (n=51)
Support of primary process (n=34) 7 13 14 27,34,37-43

Culture and leadership (n=17) 7 9 1 27,34,37,40

Health care professional (n=28)
Skills (n=8) 4 0 4 27,36,38,40,41,43

Attitude (n=20) 8 8 4 27,34-41,43

Care receiver (n=40)
Daily life (n=18) 3 8 7 27,34-39

Baseline characteristics (n=22) 1 5 16 34-39

Technology (n=38)
Usability and functionality (n=33) 8 17 8 27,34-43

Interaction with EHRa (n=5) 0 5 0 35,37,38,41,43

Outer setting (n=18)
Finance and legislation (n=10) 0 2 8 27,34,36,38-41

Involvement of stakeholders (n=8) 2 3 3 27,38,43

Total structure 40 70 65
Process (n=84)

Health care actions (n=38)
Workflow (n=18) 5 11 2 27,34-39,41-43

Patient-centered (n=20) 7 0 13 27,34-39,41,42

Interpersonal actions (n=24)
Personal (n=19) 11 3 5 27,34-42

Shifting roles (n=5) 2 1 2 34,36,42

Process management (n=22)
Quality improvement (n=11) 4 3 4 27,34,38,40

Mistake-proofing (n=11) 1 3 7 27,37-39,41-43

Total process 30 21 33
Outcome (n=88)

Health status (n=10)
Clinical/functional (n=3) 1 0 2 36,41,43

Intrapersonal (n=7) 6 0 1 34,36,37,41,42

Experience of care receiver (n=23)
Satisfaction (n=16) 11 3 2 34-38,42

Convenience (n=7) 7 0 0 36,38,42

Experience of health care professional (n=25)
“What’s in it for me” (n=15) 9 2 4 27,34,36-38,40,42

“What’s in it for them” (n=10) 10 0 0 27,34,36-38,41-43

Efficiency(n=30)
Operations (n=27) 4 9 14 34-43

Revenues (n=3) 1 1 1 27,41,43

Total outcome 49 15 24

aEHR: electronic health record.
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Distribution of Indicators Within the Themes and Subthemes of the Structure Category
In the structure category, most indicators were reported in the inner setting (51/175, 
29.1%), care receiver (40/175, 22.9%), and technology (38/175, 21.7%) themes. The 
indicators in the inner setting (n=22) and technology (n=23) themes were mainly 
classified as a disadvantage to the integration, whereas those in the care receiver theme 
(n=23) were mainly classified as neutral. Regarding the subthemes, most indicators were 
reported in the support of the primary process subtheme within the inner setting theme 
(34/175, 19.4%), the baseline characteristics subtheme within the care receiver theme 
(22/175, 12.6%), and the usability and functionality subtheme within the technology 
theme (33/175, 18.9%), as shown in Table 4.

Distribution of Indicators Within the Themes and Subthemes of the Process Category
Almost half of the indicators were organized within the health care actions theme (38/84, 
45%), which were diversely reported as an advantage (n=13), disadvantage (n=11), and 
neutral (n=15). The subthemes with the most reported indicators were workflow (18/84, 
21%), patient-centered (20/84, 24%), both within the health care actions theme, and the 
personal subtheme (19/84, 23%) within the interpersonal actions theme (Table 4).

Distribution of Indicators Within the Themes and Subthemes of the Outcome Category
In the outcome category, the most frequently reported indicators were from the 
efficiency theme (30/88, 34%), with advantages (n=5) reported for very few indicators. The 
“experiences” themes of care receivers and health care professionals together accounted 
for 55% (48/88), both predominated by advantages (n=37). The highest number of 
indicators were reported in the operations subtheme (n=27/88, 31%; Table 4).

Most Reported Indicators
An in-depth examination of the distribution of the indicators showed that the following 
four indicators were the most reported (i.e., reported 10 times or more) among the 
included studies: “deployment of human resources” (n=11) of the inner setting theme in 
the structure category; “ease of use” (n=16) and “technical issue” (n=10), both belonging 
to the technology theme in the structure category; and “health logistics” (n=26) of the 
efficiency theme in the outcome category. An overview of all indicators is presented in 
Appendix 3.

Interactions Among Indicators Organized into Themes and Categories
Overview
Of the 11 included studies, 10 (91%) reported interactions among indicators organized 
by themes within the structure, process, and outcome categories. The most frequently 
reported interaction among indicators at the category level was between the structure 
and outcome categories (14 times). The most frequently reported interaction among 
indicators at the theme level was between the care receiver theme within the structure 
category and the efficiency theme within the outcome category (8 times), as shown in 
Figure 6.
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27,38,39,41 39 27,34,38,41,43 34,36-39,43 39 34,41-43 34,38,41,42 35,39,42

Inner setting 7 Inner setting 2

Health care professional 1 Health care professional 2

Care receiver 1 Care receiver

Technology Technology 1

Outer setting Outer setting

Health care actions 5 Health care actions 3

Interpesonal actions 2 Interpersonal actions 4

Process management Process management 1

Health outcomes 1 Health outcomes 2

Experience of care receiver 1 Experience of care receiver

Experience of health care professional 1 Experience of health care professional 1

Efficiency 11 Efficiency 4

7 1 10 11 1 Total (n) 7 5 8 Total (n)
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Figure 6. Interactions among indicators within themes and categories. The numbers within the blue circles 
represent the number of noted interactions among indicators within the themes. The x-axis represents the 
antecedent, and the y-axis represents the (intermediate) result.

Interactions With Themes in the Structure Category
All themes in the structure category contained indicators as an antecedent to, or as an 
intermediate result of other indicators. The inner setting (n=16), technology (n=12), and 
care receiver (n=11) themes represented the highest number of interactions with other 
themes. Inner setting was noted 7 times as an antecedent and 9 times as an intermediate 
result. Technology was noted 11 times as an antecedent and once as an intermediate 
result. Care receiver was noted 10 times as an antecedent and once as an intermediate 
result. The health care professional (n=3) and outer setting (n=1) themes were noted less 
frequently (Figure 6).

Interactions With Themes in the Process Category
In all themes in the process category, the indicators displayed interactions with indicators 
of other themes; specifically, health care theme (n=15), noted 7 times as an antecedent 
and 8 times as an intermediate result; interpersonal actions theme (n=11), 5 times as an 
antecedent and 6 times as an intermediate result; process management theme (n=9), 8 
times as antecedent and once as an intermediate result (Figure 6).

Interactions With Themes in the Outcome Category
In the outcome category, the efficiency theme (n=15) contained most of the interacting 
indicators, all as an intermediate result. The other themes, including health status (n=3), 
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experience of health care receiver (n=1), and experience of health care provider (n=2), 
were noted less frequently as (intermediate) results (Figure 6).

Examples of interactions among the indicators and the associated themes are illustrated 
in Textbox 2.

Textbox 2. Illustrations of reported interactions among indicators and their themes. Indicator names are 
written in italics as reported in the published studies (followed by the corresponding themes and categories in 
parentheses).

• Technical and usability issues (technology theme, structure category) experienced 
by the health care professional negatively impacted the engagement and the 
internal collaboration (inner setting theme, structure category)40 and the health 
care workflow by causing extra steps and workarounds (health care actions theme, 
process category).37,41,43

• Technical and usability issues (technology theme, structure category) experienced 
by the care receiver challenged the care receiver to fit the application of eHealth 
into their daily lives (care receiver theme, structure category) and caused increased 
dropouts (efficiency theme, outcome category).34,39 Conversely, one study36 showed 
that technology that is easy to use (technology theme, structure category), can 
contribute positively to its application, and fit into the patient’s daily life (care receiver 
theme, structure category).

• Insufficient attention to the patient’s burden (care receiver theme, structure category), 
health literacy (care receiver theme, structure category), and whether the plan fits into 
their daily life (care receiver theme, structure category) caused dropouts (efficiency 
theme, outcome category),36,37,39 and nonadherence to care plans (efficiency theme, 
outcome category).34

• High workload (inner setting theme, structure category) hindered the incorporation 
of the application into daily practice (inner setting theme, structure category).40

• Lack of time (inner setting theme, structure category) discouraged health care 
professionals from their intention to (re)use (experience health care professional 
theme, outcome category)37 and health care professionals did not experience an 
added value for themselves (experience health care professional theme, outcome 
category).37

• Communicated added value (inner setting theme, structure category) on a corporate 
level positively influenced the collective engagement (inner setting theme, structure 
category).40
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• Guidelines on the work process (process management, process category) made the 
work process easier and faster for health care professionals (health care actions theme, 
process category) but limited the adaptability of the technology for certain recipients 
(technology theme, structure category).42

• Limited feedback about the quality of care (process management theme, process 
category) made specialists feel uncertain about the suitability of the technology 
(health care professional theme, structure category),38 whereas sharing information 
(process management theme, process category) to improve program efficiency 
allowed the program to be a part of the workflow (health care actions theme, process 
category).38

• Face-to-face contact (health care actions theme, process category) benefitted the 
personal connection between care receiver and professional (interpersonal actions 
theme, process category) and the engagement of the care receiver with the treatment 
(interpersonal actions theme, process category).34

• Personal assistance (health care actions theme, process category) and personalized 
therapy (health care actions theme, process category) increased the usage of the 
intervention by the care receiver (efficiency theme, outcome category).39

• Personalized therapy (health care actions theme) also increased the satisfaction of the 
care receiver (experience of care receiver theme, outcome category).36

• Exceptions to the operational process (health care actions theme, process category) 
were made too often, such as providing extra support to patients (health care actions 
theme, process category), or providing less care (health care actions theme, process 
category), creating new administrative workarounds (health care actions theme, 
process category) caused by technical issues (technology theme, structure category) 
35,37,38,41,43 or high workloads (inner setting theme, structure category).27

• An increase in questioning by professionals (interpersonal actions theme, process 
category) made carers feel more engaged and knowledgeable (health status theme, 
outcome category).42

• Recipients’ detailed input (interpersonal actions theme, process category) on the 
assignments enabled professionals to empathize with their situation and focus on 
their feedback (interpersonal actions theme, process category).34
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Discussion

Principal Findings
This literature review analyzed how eHealth can be organized optimally by using the 
Donabedian SPO framework. General organizational developments were identified, 
regardless of the type of illness, setting, or the eHealth application used. A review of the 
literature of selected cases highlighted three important findings. First, the role of the 
care recipient needs to be incorporated into the organizational structure and daily care 
process. Second, the technology must be well attuned to the structure of the organization 
and daily care process. Third, the deployment of the human resources to the daily 
processes needs to be aligned with the desired end results. Not adhering to these points 
could negatively affect the organization, daily process, or the end results. Findings from 
this research using the Donabedian framework corresponds to the conclusions of other 
studies using different research methodologies, which is explained below.

First, the SPO analysis showed that the care recipient plays a crucial role in the successful 
integration of eHealth. Patient-centered interaction and communication are important, 
to activate patients in managing their health care and to improve health outcomes in the 
application of eHealth.5,31,44-46 Kuipers et al44 and Rathert45 demonstrated with systematic 
literature reviews that patient-centered care and co-creation are positively associated 
with the physical and social well-being of patients and with satisfaction of patients and 
health care professionals. These findings are in line with the review of Wildevuur and 
colleagues,46 demonstrating that organizations that are more patient centered with 
eHealth interventions achieve better outcomes with regard to patient health and quality 
of life. Although most health care professionals embrace more patient involvement and 
engagement, delegating power and responsibilities could be a challenge for health 
care professionals’ authority.47,48 Another important issue is knowing who the customers 
are, what they want, and how the customer’s demand is answered.49 A previous study 
reported that eHealth is not suitable for all care receivers.18,50 Therefore, identifying who 
benefits most from which kind of therapy is an essential addition to the screening process, 
and it could lead to more effective targeting and resourcing.51 Furthermore, insufficiently 
incorporating the patients’ family, work, and life goals into care plans will likely result in 
dropouts or nonadherence to care plans.50

The second noteworthy finding is the essential role of excellent technology in the 
integration of eHealth. The way technology is set up has an influence on the working 
environment of health care professionals.52 Inflexibility and complexity of the technology 
comes at the expense of effective daily processes and their quality.53,54 Several studies 
demonstrated that the adaptability of eHealth technologies to fit to the local context, its 
ease of use, and its integration into clinical workflow benefit the users’ acceptance and 
meaningful use.22,55,56 This was also reflected in the early phase of the COVID-19 pandemic, 
where rapid scalable technologies were the easiest to use and quickly implementable.53 
However, the health care system continued to face challenges in adopting digital 
technology after the first emergency phase of the COVID-19 pandemic, due to inadequate 
information and communication technology infrastructure and a bad fit of the technology 
into the clinical workflow that is primarily designed for face-to-face care.53 Granja et al54 
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demonstrated that the application of eHealth is often not fitted to the existing workflow 
due to time and space constraints and breaking of traditions. Although eHealth is seen as 
an innovative solution for alleviating the increasing burden for health care professionals,2 
it could have a counterproductive effect on the working conditions for employees if the 
technology is not properly adapted to the structure and processes.57,58 

Third, integrating eHealth into a health care organization requires adjustments of the care 
processes and utilization of the human resources, with appropriate process monitoring. 
Working with eHealth also poses logistical challenges; for example, a clear understanding 
is needed of the expected achievements, processes, and staffing requirements in order to 
bring about changes and create new capabilities.59 Vissers and De Vries49 pointed out that 
it is necessary to know how the logistical capacities should be assigned to the process, 
how the processes are measured, and who is responsible for the management of the 
process. Changes in the workflow are inevitable and necessary for eHealth interventions 
to be successful.54 However, integrating eHealth technology into daily care processes is 
complex, and it needs coordination and process communication.19 For example, a living 
laboratory experiment conducted over 3 years with patients, health care professionals, 
enterprises, and researchers to accelerate the integration of eHealth in daily practice 
showed that workflow, responsibilities, and roles needed to change, but health care 
professionals did not know how to approach this and had difficulties in integrating 
eHealth into their daily care processes.18

Strength and Limitations
The strengths of this research are that international studies were included and represented 
a wide range of patient groups and settings. The findings were representative for the 
included studies, and they were not dependent of the study design, disease, target 
population, setting, or type or function of the eHealth application used. The wide range 
of settings of the included studies is supportive of a broader application of the present 
study’s findings. In the  Methods, we stated that there is no clear consensus on what 
constitutes as  good eHealth  and how it is best organized.3,19 Nevertheless, we believe 
that our findings make a significant contribution to improving the integration of eHealth 
in regular health care by identifying the most common indicators in the organization’s 
structure, processes, and outcomes. Thus, this research contributes to a new model for 
integrating organizational, health, and social factors.

A limitation of this study is that the health outcomes were rarely mentioned in this review. 
We hypothesized that this is because the main method used in the included studies was 
process evaluation. Therefore, although the health outcomes played a major role in earlier 
RCTs, this was not the case in process evaluation studies. The included studies did not 
define clear standards for the indicators to determine their quality. However, an indicator 
only becomes meaningful if a standard is specified.60,61 There are also limitations in the 
selection procedure. The interrater reliability was not calculated. Due to this complex, 
broad topic, the predefined inclusion and exclusion criteria were sharpened at the time 
of selection. It was an iterative process, with a lot of consultation and coordination. In the 
process, full consensus was reached for all inclusion and exclusion criteria for selection 
at each step of the research. Another limitation is the classification of indicators into 
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subthemes and themes at the discretion of the authors. It is conceivable that different 
classifications would reach different conclusions. Yet, the conclusions of each included 
study fit with the overall conclusion; therefore, the chance of this bias seems to be 
small. However, the findings of this literature review are dependent on the results of 
the included studies and may be subject to publication bias. Even though the included 
publications contain either positive or negative results (e.g., a failed randomized trial35 or 
interventions with no or less impact40,43), a chance of publication bias cannot be precluded 
automatically.62,63

It is also noted that the Donabedian framework itself was designed before the introduction 
of eHealth and may not include the latest prevailing ideas on the organization of health 
care. For this reason, the model has been adapted in order to represent eHealth. By doing 
so, an attempt has been made to reduce the limitation as far as possible. Nevertheless, this 
literature review confirmed that it is still useful to analyze what contributes to the successful 
integration of eHealth into traditional health care. Additionally, there are other reputable 
models for evaluating eHealth interventions, such as the nonadoption, abandonment, 
scale-up, spread, sustainability (NASSS) framework,20 Consolidated Framework for 
Implementation Research (CFIR),64 and the holistic framework to improve the uptake 
and impact of eHealth technologies.19 These models describe the different phases from 
the design of the intervention to its adoption and implementation. This literature review 
focused on quality improvement of the way eHealth is organized, that has already passed 
the initial phase (of design and adoption). The Donabedian framework covers all relevant 
aspects for sustaining the integration of eHealth into health care and the interrelations 
of organization’s structure, processes, and outcomes, as well as integrating these aspects 
with human and social factors, after the adoption and uptake phase of eHealth.

Conclusions

For optimal integration of eHealth into health care, the following main principles should 
be considered and approached simultaneously. First, the role of the care recipient needs 
to be incorporated in the organizational structure and daily care process. Second, the 
technology must be well attuned to the structure of the organization and daily care 
process. Third, the deployment of human resources to the care process needs to be 
aligned with the desired end results.

Thus far, no study has presented a complete overview of the successful and effective 
organization of eHealth. Therefore, it is desirable to supplement this research with 
knowledge from other sources, such as in-depth research into the experiences from 
different perspectives, as this can help us to obtain a complete overview of how eHealth 
can be successfully integrated into health care organizations.
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Appendix 1. Search strategy

How are structure indicators, process indicators related to ehealth and blended care 
outcomes indicators?

In the title and abstract we search for structure* indicators* or process* indicators* or 
outcomes* indicators and [blended care or ehealth* or telehealth*]:

structure* indicators* or process* indicators* or outcomes* indicators* and [blended care 
or ehealth* or telehealth*]:

(”structure indicators” OR ”process indicators” OR ”outcomes indicators” OR ”value 
proposition” OR ”structure indicator” OR ”process indicator” OR ”outcomes indicator” OR 
”value propositions”) AND (”blended care” OR ehealth* OR telehealth*)

Databases PubMed, EMBASE, Web of Science, Cochrane, Emcare: 
(((((”structure”[ti] OR ”structures”[ti]) AND (”process”[tiab] OR ”processes”[tiab])) OR 
((”structure”[tiab] OR ”structures”[tiab]) AND (”process”[ti] OR ”processes”[ti]))) AND 
(”Outcome Assessment (Health Care)”[Mesh] OR ”outcome”[tw] OR ”outcomes”[tw]) AND 
(app[tw] OR apps[tw] OR Cell Phone[tw] OR Cell Phones[tw] OR cellular phone[tw] OR 
cellular phones[tw]  OR computer application*[tw] OR computer assisted therapy[tw] OR 
computer assisted intervention[tw] OR computer assisted interventions[tw] OR Computer 
Mediated Communication[tw] OR Computer Mediated Communications[tw] OR 
computer-assisted instruction[tw] OR computer-assisted therapy[tw] OR computer-
assisted[tw] OR digital health[tw] OR econsult*[tw] OR e-consult*[tw] OR ehealth[tw] OR 
e-health[tw] OR electronic communication*[tw] OR Electronic Learning[tw] OR Electronic 
Mail[mesh] OR Electronic Mail[tw] OR email*[tw] OR e-mail*[tw] OR information 
technology[tw] OR Internet[mesh] OR internet[tw] OR ipad*[tw] OR ipad[tw] OR iphon*[tw] 
OR mhealth[tw] OR m-health[tw] OR mobile health[tw] OR mobile*[tw] OR mobile[tw] OR 
multimedia[tw] OR online therapy[tw] OR personal digital assistant[tw] OR phone[tw] OR 
phones[tw] OR Reminder Device[tw] OR Reminder Devices[tw] OR reminder message[tw] 
OR reminder messages[tw] OR Reminder System[tw] OR Reminder Systems[mesh] OR 
Reminder Systems[tw] OR remote care[tw] OR remote communication[tw] OR remote 
computer[tw] OR remote computers[tw] OR “Remote Consultation”[mesh] OR remote 
consultation[tw] OR remote health care[tw] OR remote healthcare[tw] OR remote 
monitoring[tw] OR remote system[tw] OR remote systems[tw] OR remote technologies[tw] 
OR remote technology[tw] OR remote[tw] OR short message service[tw] OR smart 
phone[tw] OR smart technol*[tw] OR smart technology[tw] OR Smartphone[tw] OR 
Smartphones[tw] OR SMS[tw] OR social network*[tw] OR social network[tw] OR tablet*[tw] 
OR tele health[tw] OR telecare[tw] OR tele-care[tw] OR telecommunication*[tw] OR 
Telecommunications[mesh:noexp] OR teleconsult*[tw] OR teleconsultation[tw] OR 
telehealth[tw] OR tele-health[tw] OR telemed*[tw] OR Telemedicine[mesh:noexp] OR 
telemedicine[tw] OR telemonitoring[tw] OR tele-monitoring[tw] OR telenurs*[tw] OR 
telenursing[tw] OR telephon*[tw] OR Telephone[mesh] OR Telerehabilitation[mesh] OR 
telerehabilitation[tw] OR text messag*[tw] OR Text Messaging[tw] OR texting[tw] OR 
Therapy, computer-assisted[mesh:noexp] OR virtual community[tw] OR Virtual 



86 CHAPTER 4

Reality[mesh] OR Virtual Reality[tw] OR wearable technologies[tw] OR wearable 
technology[tw]  OR web access[tw] OR web application[tw] OR web applications[tw] OR 
web portal*[tw] OR web[ti] OR webapp*[tw] OR webbased[tw] OR web-based[tw] OR 
webcast*[tw] OR Webcasts as Topic[mesh] OR webpage[tw] OR webpages[tw] OR 
website[tw] OR websites[tw] OR blended care[tw] OR blended intervention[tw] OR 
blended interventions[tw] OR blended e health[tw] OR blended[tw])) OR ((((”structure”[tw] 
OR ”structures”[tw]) AND (”process”[tw] OR ”processes”[tw]))) AND (”Outcome Assessment 
(Health Care)”[Mesh] OR ”outcome”[tw] OR ”outcomes”[tw]) AND (app[ti] OR apps[ti] OR 
Cell Phone[ti] OR Cell Phones[ti] OR cellular phone[ti] OR cellular phones[ti]  OR computer 
application*[ti] OR computer assisted therapy[ti] OR computer assisted intervention[ti] 
OR computer assisted interventions[ti] OR Computer Mediated Communication[ti] OR 
Computer Mediated Communications[ti] OR computer-assisted instruction[ti] OR 
computer-assisted therapy[ti] OR computer-assisted[ti] OR digital*[ti] OR digital[ti] OR 
digital health[ti] OR econsult*[ti] OR e-consult*[ti] OR ehealth[ti] OR e-health[ti] OR 
electronic communication*[ti] OR Electronic Learning[ti] OR Electronic Mail[majr] OR 
Electronic Mail[ti] OR email*[ti] OR e-mail*[ti] OR information technology[ti] OR 
Internet[majr] OR internet[ti] OR ipad*[ti] OR ipad[ti] OR iphon*[ti] OR mhealth[ti] OR 
m-health[ti] OR mobile health[ti] OR mobile*[ti] OR mobile[ti] OR multimedia[ti] OR on 
line[ti] OR online therapy[ti] OR online[ti] OR on-line[ti] OR personal digital assistant[ti] OR 
phone[ti] OR phones[ti] OR Reminder Device[ti] OR Reminder Devices[ti] OR reminder 
message[ti] OR reminder messages[ti] OR Reminder System[ti] OR Reminder Systems[majr] 
OR Reminder Systems[ti] OR remote care[ti] OR remote communication[ti] OR remote 
computer[ti] OR remote computers[ti] OR “Remote Consultation”[majr] OR remote 
consultation[ti] OR remote health care[ti] OR remote healthcare[ti] OR remote 
monitoring[ti] OR remote system[ti] OR remote systems[ti] OR remote technologies[ti] OR 
remote technology[ti] OR remote[ti] OR short message service[ti] OR smart phone[ti] OR 
smart technol*[ti] OR smart technology[ti] OR Smartphone[ti] OR Smartphones[ti] OR 
SMS[ti] OR social network*[ti] OR social network[ti] OR tablet*[ti] OR tele health[ti] OR 
telecare[ti] OR tele-care[ti] OR telecommunication*[ti] OR Telecommunications[majr:noexp] 
OR teleconsult*[ti] OR teleconsultation[ti] OR telehealth[ti] OR tele-health[ti] OR 
telemed*[ti] OR Telemedicine[majr:noexp] OR telemedicine[ti] OR telemonitoring[ti] OR 
tele-monitoring[ti] OR telenurs*[ti] OR telenursing[ti] OR telephon*[ti] OR Telephone[majr] 
OR Telerehabilitation[majr] OR telerehabilitation[ti] OR text messag*[ti] OR Text 
Messaging[ti] OR texting[ti] OR Therapy, computer-assisted[majr:noexp] OR virtual 
community[ti] OR Virtual Reality[majr] OR Virtual Reality[ti] OR wearable technologies[ti] 
OR wearable technology[ti]  OR web access[ti] OR web application[ti] OR web 
applications[ti] OR web portal*[ti] OR web[ti] OR webapp*[ti] OR webbased[ti] OR web-
based[ti] OR webcast*[ti] OR Webcasts as Topic[majr] OR webpage[ti] OR webpages[ti] OR 
website[ti] OR websites[ti] OR blended care[ti] OR blended intervention[ti] OR blended 
interventions[ti] OR blended e health[ti] OR blended[ti])) OR ((”structure indicators”[tw] 
OR ”process indicators”[tw] OR ”structure indicator”[tw] OR ”process indicator”[tw]) AND 
(”Outcome Assessment (Health Care)”[Mesh] OR ”outcome”[tw] OR ”outcomes”[tw]) AND 
(app[tw] OR apps[tw] OR Cell Phone[tw] OR Cell Phones[tw] OR cellular phone[tw] OR 
cellular phones[tw]  OR computer application*[tw] OR computer assisted therapy[tw] OR 
computer assisted intervention[tw] OR computer assisted interventions[tw] OR Computer 
Mediated Communication[tw] OR Computer Mediated Communications[tw] OR 
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computer-assisted instruction[tw] OR computer-assisted therapy[tw] OR computer-
assisted[tw] OR digital*[tw] OR digital[tw] OR digital health[tw] OR econsult*[tw] OR 
e-consult*[tw] OR ehealth[tw] OR e-health[tw] OR electronic communication*[tw] OR 
Electronic Learning[tw] OR Electronic Mail[mesh] OR Electronic Mail[tw] OR email*[tw] OR 
e-mail*[tw] OR information technology[tw] OR Internet[mesh] OR internet[tw] OR 
ipad*[tw] OR ipad[tw] OR iphon*[tw] OR mhealth[tw] OR m-health[tw] OR mobile 
health[tw] OR mobile*[tw] OR mobile[tw] OR multimedia[tw] OR on line[tw] OR online 
therapy[tw] OR online[tw] OR on-line[tw] OR personal digital assistant[tw] OR phone[tw] 
OR phones[tw] OR Reminder Device[tw] OR Reminder Devices[tw] OR reminder 
message[tw] OR reminder messages[tw] OR Reminder System[tw] OR Reminder 
Systems[mesh] OR Reminder Systems[tw] OR remote care[tw] OR remote 
communication[tw] OR remote computer[tw] OR remote computers[tw] OR “Remote 
Consultation”[mesh] OR remote consultation[tw] OR remote health care[tw] OR remote 
healthcare[tw] OR remote monitoring[tw] OR remote system[tw] OR remote systems[tw] 
OR remote technologies[tw] OR remote technology[tw] OR remote[tw] OR short message 
service[tw] OR smart phone[tw] OR smart technol*[tw] OR smart technology[tw] OR 
Smartphone[tw] OR Smartphones[tw] OR SMS[tw] OR social network*[tw] OR social 
network[tw] OR tablet*[tw] OR tele health[tw] OR telecare[tw] OR tele-care[tw] OR 
telecommunication*[tw] OR Telecommunications[mesh:noexp] OR teleconsult*[tw] OR 
teleconsultation[tw] OR telehealth[tw] OR tele-health[tw] OR telemed*[tw] OR 
Telemedicine[mesh:noexp] OR telemedicine[tw] OR telemonitoring[tw] OR tele-
monitoring[tw] OR telenurs*[tw] OR telenursing[tw] OR telephon*[tw] OR Telephone[mesh] 
OR Telerehabilitation[mesh] OR telerehabilitation[tw] OR text messag*[tw] OR Text 
Messaging[tw] OR texting[tw] OR Therapy, computer-assisted[mesh:noexp] OR virtual 
community[tw] OR Virtual Reality[mesh] OR Virtual Reality[tw] OR wearable 
technologies[tw] OR wearable technology[tw]  OR web access[tw] OR web application[tw] 
OR web applications[tw] OR web portal*[tw] OR web[ti] OR webapp*[tw] OR webbased[tw] 
OR web-based[tw] OR webcast*[tw] OR Webcasts as Topic[mesh] OR webpage[tw] OR 
webpages[tw] OR website[tw] OR websites[tw] OR blended care[tw] OR blended 
intervention[tw] OR blended interventions[tw] OR blended e health[tw] OR blended[tw])) 
OR ((“disease management”[majr] OR “disease management”[ti] OR “self management”[ti] 
OR “Health Services Accessibility”[majr]) AND (“adoption”[ti] OR implement*[ti] OR 
“incorporating”[ti] OR “use”[ti] OR “usage”[ti]) AND (app[ti] OR apps[ti] OR Cell Phone[ti] OR 
Cell Phones[ti] OR cellular phone[ti] OR cellular phones[ti]  OR computer application*[ti] 
OR computer assisted therapy[ti] OR computer assisted intervention[ti] OR computer 
assisted interventions[ti] OR Computer Mediated Communication[ti] OR Computer 
Mediated Communications[ti] OR computer-assisted instruction[ti] OR computer-assisted 
therapy[ti] OR computer-assisted[ti] OR digital*[ti] OR digital[ti] OR digital health[ti] OR 
econsult*[ti] OR e-consult*[ti] OR ehealth[ti] OR e-health[ti] OR electronic 
communication*[ti] OR Electronic Learning[ti] OR Electronic Mail[majr] OR Electronic 
Mail[ti] OR email*[ti] OR e-mail*[ti] OR information technology[ti] OR Internet[majr] OR 
internet[ti] OR ipad*[ti] OR ipad[ti] OR iphon*[ti] OR mhealth[ti] OR m-health[ti] OR mobile 
health[ti] OR mobile*[ti] OR mobile[ti] OR multimedia[ti] OR on line[ti] OR online therapy[ti] 
OR online[ti] OR on-line[ti] OR personal digital assistant[ti] OR phone[ti] OR phones[ti] OR 
Reminder Device[ti] OR Reminder Devices[ti] OR reminder message[ti] OR reminder 
messages[ti] OR Reminder System[ti] OR Reminder Systems[majr] OR Reminder Systems[ti] 
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OR remote care[ti] OR remote communication[ti] OR remote computer[ti] OR remote 
computers[ti] OR “Remote Consultation”[majr] OR remote consultation[ti] OR remote 
health care[ti] OR remote healthcare[ti] OR remote monitoring[ti] OR remote system[ti] OR 
remote systems[ti] OR remote technologies[ti] OR remote technology[ti] OR remote[ti] OR 
short message service[ti] OR smart phone[ti] OR smart technol*[ti] OR smart technology[ti] 
OR Smartphone[ti] OR Smartphones[ti] OR SMS[ti] OR social network*[ti] OR social 
network[ti] OR tablet*[ti] OR tele health[ti] OR telecare[ti] OR tele-care[ti] OR 
telecommunication*[ti] OR Telecommunications[majr:noexp] OR teleconsult*[ti] OR 
teleconsultation[ti] OR telehealth[ti] OR tele-health[ti] OR telemed*[ti] OR 
Telemedicine[majr:noexp] OR telemedicine[ti] OR telemonitoring[ti] OR tele-monitoring[ti] 
OR telenurs*[ti] OR telenursing[ti] OR telephon*[ti] OR Telephone[majr] OR 
Telerehabilitation[majr] OR telerehabilitation[ti] OR text messag*[ti] OR Text Messaging[ti] 
OR texting[ti] OR Therapy, computer-assisted[majr:noexp] OR virtual community[ti] OR 
Virtual Reality[majr] OR Virtual Reality[ti] OR wearable technologies[ti] OR wearable 
technology[ti]  OR web access[ti] OR web application[ti] OR web applications[ti] OR web 
portal*[ti] OR web[ti] OR webapp*[ti] OR webbased[ti] OR web-based[ti] OR webcast*[ti] 
OR Webcasts as Topic[majr] OR webpage[ti] OR webpages[ti] OR website[ti] OR websites[ti] 
OR blended care[ti] OR blended intervention[ti] OR blended interventions[ti] OR blended 
e health[ti] OR blended[ti]))) NOT (“Animals”[mesh] NOT “Humans”[mesh])
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Appendix 2. Explanatory notes on structure, process, and outcomes, and 
the (sub)themes

Textbox 2. Structure.

Inner setting: The administrative structure and operations in the institute.
- Support of primary process: The created/facilitated conditions to provide care, e.g., 

training skills, available resources, workload balance, supply of information.
- Culture & leadership: The specific collection of values and norms that are shared by 

people within an organisation and the internal collaboration and collective engagement. 
Leadership relates to a leadership that inspires the organisation with the values, the 
way they communicate these values, but also the traditional leadership, e.g., setting 
priorities, strategic goals, etc. 

Health care professionals: Characteristics of the health care providers.
- Skills: Competence with treatment aspects, technology, computer.
-	 Attitude: Confidence and/or comfort with the intervention and, or in the patient’s 

competence to use; willingness to use/learn; belief in program’s value.

Care receiver: Characteristics of the care receiver.
- Daily life: Household and lifestyle; access to technology, insurance cover, fit with daily 

life, (lack) of time.
-	 Baseline	 characteristics: Age, gender, SES, skills, attitude (e.g., believes in program’s 

value), quality of life, cognitive/physical functioning, therapy compliance.

Technology: The adequacy of the facility and technological equipment to provide eHealth.
-	 Usability	 and	 functionality:	 Its ease of use, technical performance, quality of the 

audiovisual aspects.
-	 Interaction	with	EHR: It interacts with the Electronic Health Record in use.

Outer Setting: The administrative structure and operations in the environment outside 
the institute (government/policies/regulations/network).
-	 Finance	&	Legislation: Policy context, regulatory, reimbursement.
- Involvement of stakeholders: Collaboration of external stakeholders; fit with the 

community needs; external communication.
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Textbox 3. Process.

Health care actions: The actual health care which is given and received.
- Workflow: The steps and time the actual health care requires and the extent of 

integrating it into conventional health care; reduction of work, integration with 
workflow, (lack) of consultation time.

- Patient-centred: Creation of conditions in the workflow for patient-centred care. 
Personal assistance, personalised medicine/therapy, screening of patient’s eligibility.

Interpersonal actions: Interactions between care receiver and health professionals.
- Personal: Development of a therapeutic relationship and/or openness/compliance 

with the intervention. 
- Shifting roles: Shift in the power balance in the relationship; changing role of practice; 

refocus treatment elements.

Process management: The action to improve the quality of the health care process in 
question.
- Quality improvement: Monitoring and improvement activities (re-active) e.g., best 

practices, clinical feedback, continued development of guidelines.
- Mistake-proofing: error prevention activities (pro-active), e.g., notifications, 

(systematic) guidance in the work process, using guidelines.

Textbox 4. Outcome.

Health status: The clinical, functional and intrapersonal health outcomes.
- Clinical/functional: Clinical, functional outcomes e.g., vital values, pain reduction, 

performance of organs or joints.
- Intrapersonal: Quality of live, self-efficacy, personal confidence.

Experience of care recipients: Satisfaction and convenience.
- Satisfaction: Attitude towards care received (trust, confidence, satisfaction).
- Convenience: Reduced travel, increased access.

Experience of health care professionals: Gains for job performance and gains for 
clients, according to the health care professional.
- “What’s in it for me”: e.g., satisfied, intends to re-use, burdensome/demanding.
- “What’s in it for them”: Believes that is helpful for the care receiver, that the care 

receiver is satisfied, etc.

Efficiency: Business consequences of the health care is provided.
- Operations: Operational performance; e.g., response time, number of contacts, 

performance according to protocol, drop-outs, reschedules, processing time, waiting 
time.

- Revenues: Costs, turnover.
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Appendix 3. Unique reported indicators
TH
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SUBTHEMES INDICATOR Explanatory notes Aa

(n)
Db

(n)
Nc 
(n)

Total 
(n)

In
ne

r s
et

ti
ng

 (S
tr

uc
tu

re
)

Support of 
primary process

Incorporation into daily 
practice

“Intervention is adequate and feasible in 
daily practice”, “incorporate usage into 
every day work”, “flexibility to design 
work”.

1 1 1 3

Deployment of human 
resources

The required capacity, time needed to 
adapt a new route, “high staff workload  
as a barrier for recruitment care receivers”.

1 9 1 11

Training Content-specific training and/or technical 
training.

3   5 8

Supervision meetings Supportive to the organization of the 
primary process.

    1 1

Financial incentives Financial cutbacks or rewards for working 
with the intervention.

  1 1 2

Helpdesk for health care 
professionals

Technical assistance (e.g., telephonic, 
digital).

    5 5

Policies   1 1   2
Access to program 
information

  1 1   2

Other          
Culture and 
leadership

Added value  “Compatibility with clinic needs”, 
“understanding the objective”, which 
often is communicated/influenced by the 
top of the organization.

2 1   3

  Engagement Engagement with the program by 
the individual and/or colleagues or 
managers.

2 2 1 5

Ambassadors   1     1
Leadership   1 1   2
No priority     3   3
Collaboration of internal 
stakeholders

Collective action. 1 2   3

  Other          
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(n)
Db

(n)
Nc 
(n)

Total 
(n)

H
ea

lt
h 
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re

 p
ro

fe
ss

io
na

l (
St

ru
ct

ur
e)

Skills Competence with the 
technology/computer 
skills

  2   1 3

  Competence with 
treatment elements

  2     2

  Knowledge of the 
program

      1 1

  Influence of age, 
gender, years of clinical 
experience with 
technology use 

    2 2

  Other          
Attitude Feeling (un)comfortable 

with the technology
The professional experiences hurdles 
or pitfalls associated with the use of the 
technology (regardless of whether he/
she is right in this or not). 

  2 3 5

  (Un)certainty about 
patients’ competence of 
use/eligibility

“Patients are suitable/eligible” according 
to the clinician (regardless of whether the 
health care professional is right in this 
or not).

  4 1 5

  Belief in program’s value The professional believes  that the 
program/intervention is valuable for 
them and/or for the patient and/or for 
the organization.

7 2   9

  Willingness to learn   1     1
  Other          
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SUBTHEMES INDICATOR Explanatory notes Aa

(n)
Db

(n)
Nc 
(n)

Total 
(n)

H
ea

lt
h 

ca
re

 re
ce

iv
er

 (S
tr

uc
tu

re
)

Daily life Access to technology “Does not have a computer”,  “no access 
to internet”.

  3   3

  Insurance cover       1 1
  Program is valuable     1 1 2
  Fit with the need E.g., fit with the need, lack of need, 

patients, needs beyond the scope of the 
program.

1   3 4

  (Lack of ) time      2   2
  Fit with daily life   1 1   2
  Social influence       1 1
  Burden Health burden care receivers or burden 

for carers.
  1 1 2

  Home environment   1     1
Other          

Baseline 
characteristics

Age     1 4 5

  Gender       4 4
SES       1 1
Education       3 3
Self-efficacy       1 1
Quality of life       1 1

Cognitive/physical 
functioning

    1 2 3

Competence with the 
technology/ computer 
skills

  1 3   4

  Other          

Te
ch

no
lo

gy
 (S

tr
uc

tu
re

)

Usability and 
functionality

Easy to use for care 
receiver and/or 
professional

  5 6 5 16

  Technical issues E.g., speed, quality of audiovisual 
components.

1 6 3 10

  Evidence-based   1     1

Extent of adaptability     5   5

Suitable for diagnosis/
therapy

  1     1

Other          

Interaction with 
EHR

Interaction with EHR     5   5

  Other          
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(n)
Db

(n)
Nc 
(n)
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(n)

O
ut

er
 s
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ng
 (S

tr
uc

tu
re

)

Finance, 
legislation, 
guidelines
 
 

Funded       2 2

Registration possibilities 
for regular care

    1   1

Guidelines/policies       5 5

  Reimbursement     1 1 2

  Other          

 Involvement of 
stakeholders
 

Affiliation with target 
group

    1   1

Promotion and 
recruitment

Promoting/communicating the program 
in the community, recruitment of 
patients.

  1   1

  Alignment with the 
community needs

For the region/community in general, 
e.g., health care resources are lower than 
the demand.

2     2

Sharing of information E.g., about each other’s expectations and 
limitations.

  1   1

Collaboration of external 
stakeholders

E.g.,  difficulties engaging referring 
providers

    3 3

  Other          

H
ea

lt
h 

ca
re

 a
ct

io
ns

 (P
ro

ce
ss

)

Workflow Integration with 
workflow

Ease of integration into work-related 
activities.

2 3   5

(Lack of ) time     2   2
FtF contact FtF intake/ FtF contact. 1     1
Usage according to 
protocol

  1 1   2

Adjusting routine 
treatment

      1 1

Simplification/reduction 
of work

The intervention activities are fewer or 
simplified.

1   1 2

Creating an additional 
step or extra 
workaround

    5   5

Other          
Patient-centred Personal assistance for 

care recipients
Training care recipients how to use the 
intervention and/or helpdesk for the 
recipients.

2   4 6

  Personalised medicine/ 
therapy 

Possibilities for a tailor-made 
intervention, which can be online, by 
telephone and/or FtF. 

4   3 7

Self-management       1 1
Screening patients for 
eligibility

  1   5 6

  Other          
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(n)
Db

(n)
Nc 
(n)

Total 
(n)

 In
te

rp
er

so
na

l a
ct

io
ns

 (P
ro

ce
ss

)

Personal Therapeutic relationship Development of a professional 
relationship/change to the professional 
distance between care receiver and 
professional.

2 1 1 4

  Compliance E.g., tailored information to improve 
compliance/information in need of 
compliance

1   3 4

  Personal connection   1     1
  Exchange of personal 

information
Information necessary for making a 
diagnosis, as well as for selecting the 
most appropriate method of care. In this 
way, the physician provides information 
about the nature of the illness and 
its management and motivates the 
patient to actively collaboration in 
care24/detailed input/knowing the 
recipient’s circumstances. Recipient’s 
background information, which allows 
the professional to empathize with the 
recipient.

4 2 1 7

  Openness/engagement 
of the recipient

Change to the recipient’s openness/
engagement during the appointment/
treatment.

3     3

  Other          
Shifting role Shift in the power 

balance in the 
relationship to the 
patient

    1   1

  Changing role of 
practice health care 
provider

  1   1 2

  (Re)focus treatment 
elements

For example, they were accustomed to a 
proactive role, or able to focus more on 
self management.

1   1 2

  Other          
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(n)
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(n)
Nc 
(n)

Total 
(n)

Pr
oc

es
s 

m
an

ag
em

en
t

Quality 
improvement 

Feedback to therapist 
(clinical, performance)

  1 1 1 3

Actions after 
the error, 
including the 
used input

Monitoring and 
evaluation service and 
treatment outcomes

Evaluation of and improvement in the 
use of the intervention/supervision 
meetings.

2   1 3

Supervision Care-related cases.     1 1
(Un)reliable data     1   1
Development of 
guidelines

    1 1 2

Best practices   1     1
Other          

Mistake-
proofing (‘error” 
prevention)

Notifications for patients     1 1 2

Notifications for health 
care professional

    1 1 2

Guidelines       2 2
Guidance (other than 
notifications) built into 
the work process for 
health care professionals 
to prevent error  

Shaping the work process in such a way 
that it becomes almost impossible to 
make mistakes. An operation is carried 
out in a way that forces the correct 
operation, e.g., decision trees.

1 1 3 5

Other          

H
ea

lt
h 

st
at

us
 (O

ut
co

m
e)

Clinical/
functional 
outcomes 

Clinical/functional 
outcomes

  1   2 3

Other          
Intrapersonal Self-efficacy Self-management, self-efficacy. 4   1 5
  Quality of life   1     1
  Confidence Recipient has gained confidence in 

themselves.
1     1

  Other          
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SUBTHEMES INDICATOR Explanatory notes Aa

(n)
Db

(n)
Nc 
(n)

Total 
(n)

Ex
pe

ri
en

ce
 o

f c
ar

e 
re

ci
pi

en
t (

O
ut

co
m

e)

Satisfaction Satisfied in general   4     4
  Responds to the needs   4 2   6
  Privacy trust     1   1
  Intention (desire) to 

re-use
      1 1

  Favour the eHealth 
intervention over the 
conventional

  1     1

  Favour an initial in-
person consultation

      1 1

  Satisfied knowledge/
skills of health care 
professional

Satisfied with the knowledge, confidence 
in the abilities of the professional.

1     1

  Confidence in the 
application

  1     1

  Other          

Convenience 
(Relative 
advantage) 

Increased access to the 
health care

  2     2

Time-saving   2     2
No travel when in pain   1     1
Flexibility to participate 
anywhere

  1     1

  Logistical convenience   1     1
  Other          

Ex
pe

ri
en

ce
 o

f  
he

al
th

 c
ar

e 
pr

of
es

si
on

al
 (O

ut
co

m
e)

“What’s in it for 
me”
 
 
 
 

Gains for job 
performance

Program is useful for job performance. 3   2 5

Intention to re-use     1   1

Uncomfortable     1   1

Satisfied in general   3   2 5

Less demanding   1     1

  Useful as addition to 
regular care

  2     2

  Other          

“What’s in it for 
them”

Gains for care recipients   8     8

Useful as an addition to 
regular care

  2     2

  Other          
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(n)
Db

(n)
Nc 
(n)

Total 
(n)

Effi
ci

en
cy

 (O
ut

co
m

e)

Operations Healht logistics Response time, reschedule, number of 
FtF/e-contacts, mean time spent (by 
patient and or professional), drop-outs, 
no-shows.

3 9 14 26

  Referral Internal and external referrals/
prescriptions.

1     1

  Other          
Revenues Costs   1 1 1 3
  Other          

Unique indicators 111 Total reported indicators 119 106 122 347

a A=Advantage
b D=Disadvantage
c N=Neutral 
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