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A B S T R A C T   

Background: Patient engagement when providing patient access to health data results from an interaction between the available tools and individual capabilities. The 
recent digital advancements of the healthcare field have altered the manifestation and importance of patient engagement. However, a comprehensive assessment of 
what factors contribute to patient engagement remain absent. In this review article, we synthesised the most frequently discussed factors that can foster patient 
engagement with their health data. 
Methods: A scoping review was conducted in MEDLINE, Embase, and Google Scholar. Relevant data were synthesized within 7 layers using a thematic analysis: (1) 
social and demographic factors, (2) patient ability factors, (3) patient motivation factors, (4) factors related to healthcare professionals’ attitudes and skills, (5) health 
system factors, (6) technological factors, and (7) policy factors. 
Results: We identified 5801 academic and 200 Gy literature records, and included 292 (4.83%) in this review. Overall, 44 factors that can affect patient engagement 
with their health data were extracted. We extracted 6 social and demographic factors, 6 patient ability factors, 12 patient motivation factors, 7 factors related to 
healthcare professionals’ attitudes and skills, 4 health system factors, 6 technological factors, and 3 policy factors. 
Conclusions: Improving patient engagement with their health data enables the development of patient-centered healthcare, though it can also exacerbate existing 
inequities. While expanding patient access to health data is an important step towards fostering shared decision-making in healthcare and subsequently empowering 
patients, it is important to ensure that these developments reach all sectors of the community.   

1. Introduction 

Patient engagement when providing patient access to health data 
results from an interaction between the tools available to patients (e.g., 
digital interfaces to access their health data), and their digital and health 
competency [1–3]. The recent digital advancements of the healthcare 
field have altered the manifestation and importance of patient engage-
ment [4]. Tools for patients to engage with their health data are also 
increasingly built into digital systems, resulting in a direct correlation 
between access to these systems and a patient’s ability to engage [5]. A 
clear example of this can be found in the upcoming Regulation for the 
European Health Data Space, which seeks to empower people and 

patients by facilitating the possibility to engage with their health data. 
Under the European Health Data Space, this engagement can be exer-
cised through an access service for electronic health data, which requires 
some level of digital capacity among patients and could magnify in-
equities [6]. 

Countries across the world have been experimenting with expanding 
patient access to their health data [7]. Nevertheless, it is well docu-
mented that improving patient engagement is not always the primary 
reason for expanding patient access to their health data, as increasing 
quality and safety of healthcare delivery or healthcare outcomes form 
frequently sought-after goals by improving the transparency of records 
[7]. For instance, the evidence base on the clinical effects of making 
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health data more accessible to patients by expanding access to electronic 
health records (EHRs) has grown steadily [7,8], with expanded patient 
access to health data being associated with improved diabetic control 
and patient safety in a meta-analysis containing 17,387 participants [9]. 
However, most evidence has focused on the use of EHRs in clinical en-
vironments rather than the broader impact of expanding patient access 
to health data on patients engagement [9,10]. It also has to be noted that 
providing patient access to their health data does not guarantee im-
provements in patient engagement. For example, a 2019 survey of EHRs 
patient access initiatives in the 27 European Union Member States found 
that less than 10 % of patients viewed their own medical records and test 
results routinely [11]. 

Understanding what factors can impact patient engagement is 
essential to facilitate the successful expansion of people and patient 
access to health data when aiming to improve patient engagement with 
their health data [7,12]. While previous reviews have considered factors 
that influence use of EHRs specifically [13,14], these were performed 
prior to the COVID-19 pandemic. Not only has substantial digitalisation 
of health systems since taken place, but our review also takes a broader 
perspective and consider factors that influence utilization of health data 
provided through any digital platform. In this review article, we syn-
thesise the most frequently discussed factors that can foster patient 
engagement with their health data, covering both patient access to and 
active utilisation of their health data during healthcare trajectories. 

2. Methods 

We performed a scoping review with qualitative synthesis in accor-
dance with the scoping review framework [15,16]. This method allows 
for the rapid mapping of the key concepts underpinning a broad research 
area, which is particularly valuable for complex issues that have not 
been reviewed comprehensively to date [15–17]. In this specific context, 
our scoping review sought to identify articles that capture patient 
engagement mechanisms associated with the expansion of patient access 
to their health data until thematic saturation was reached, instead of 
providing an exhaustive list of published literature [18]. Consequently, 
a representative sample of the literature was sufficient in this context 
[18]. We followed JBI Manual for Evidence Synthesis for Scoping Re-
views and reported the article according to the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) guidelines (see eTable 1 in the appendix) 
[19,20]. As is common with most scoping reviews, no review protocol 
was published. 

2.1. Eligibility criteria 

To be eligible for inclusion, the scope of the document had to discuss 
the concepts of patient engagement and how this may be associated with 
expanding patient access to health data. We interpreted patient 
engagement with their health data as patients actively utilising their 
health data when conveyed through digital platforms, such as EHRs or 
mobile applications. Supporting measures to improve patient engage-
ment through expanding patient access to health data was also consid-
ered for inclusion (e.g., provision of programmes to improve digital 
literacy). Articles discussing the effects of expanding patient access on 
health outcomes or health system performance were excluded, as these 
data have previously been extensively discussed in the literature 
[8,9,21,22], and were outside the scope of the review which focused 
specifically on patient engagement with their health data. We also 
excluded articles that specifically discussed the relationship between 
patient-reported measures and patient engagement, as this association 
has also been well-established in prior research [23,24]. We did not put 
any restrictions on language as this would allow us to identify contextual 
factors in non-English settings, nor did we restrict publication type. As 
such, editorials, commentaries, opinion pieces were considered along-
side empirical evidence, as these record types may contain qualitative 

descriptions of patient engagement mechanisms that may not yet be 
included in empirical research. Only publications from 2019 onwards 
were eligible, as this period marks a substantial acceleration of health-
care digitisation as a result of the COVID-19 pandemic and the health-
care landscape prior to this point may no longer be comparable to the 
healthcare landscape after this cut-off [4,25–28]. Given the nature of a 
scoping review, the inclusion criteria were kept broad to ensure all 
possible mechanisms though patient engagement can be fostered in the 
context of expanding patient access to health data were covered. 

2.2. Search strategy and data collection 

Scientific articles were systematically identified through two scien-
tific databases (MEDLINE and Embase); both of which were accessed 
through the Ovid portal. These databases were chosen to cover health- 
specific and health-affiliated academic fields. The scientific search was 
supplemented with a non-systematic search for grey literature using 
Google Scholar (first 200 hits) [29]. The full query for the scientific 
databases is shown in eTable 2 in the appendix. Information specialists 
at the LSE Library and University of Cambridge Library validated the 
search strategy. 

The search strategy was executed on 13 April 2023. The complete 
screening process (title/abstract and full-text screening) was performed 
by one reviewer (SR). A second reviewer screened 20 % of the records to 
improve robustness (RVK). Any discrepancies were resolved by an in-
dependent third reviewer (MA). Deduplication was done using Endnote 
version 22 and screening using Covidence. Reference lists of included 
articles were also screened for relevant articles. 

2.3. Data synthesis 

The qualitative synthesis was operationalised by means of a thematic 
analysis, which was used to extract factors that can affect patient 
engagement in the process of expanding patient access to health data 
[30]. Two authors (RVK and SR) reviewed 10 articles together to cali-
brate and validate the data extraction process. Subsequently, salient 
factors were extracted by one author (SR). These data were clustered 
according to the Ability-Motivation-Opportunity (AMO) model by two 
authors (SR and RVK) [31]: (1) ability, which refers to the knowledge 
and skills the patient/provider has to have in order to be empowered; (2) 
motivation, captures the extrinsic and intrinsic motivation of the 
participant; and (3) opportunity, refers to the availability of and 
accessibility to solutions, as well as the involvement of patients in the 
decision-making process. The clustering was subsequently verified by 
other authors to boost the robustness of the clustering (MA and EM). 
These clusters were subsequently summarised into seven domains by 
one author (RVK): (1) social and demographic factors, (2) patient ability 
factors, (3) patient motivation factors, (4) healthcare providers’ atti-
tudes and skills, (5) health system factors, (6) technological factors, and 
(7) policy factors. The thematic analysis was performed in ATLAS.ti 
version 23 using an approach validated by previous research [32]. 

3. Results 

Our search strategy resulted in the identification of 5801 records 
from academic database searches between 2019 and 2023 (5249 after 
deduplication) and 200 from supplementary searches, totalling 5449 
unique records. Ultimately, we included 292 (4.83 %) records in this 
review. A PRISMA flowchart detailing the data collection process is 
shown in Fig. 1. Our final sample consisted of 44 viewpoints, editorials, 
and commentaries [7,34–75], 46 qualitative studies [76–121], 48 
literature reviews [9,13,14,22,122–165], 39 reports [2,166–203], 61 
cross-sectional studies [14,204–263], 31 mixed-methods studies 
[264–294], 6 randomized controlled trials [295–300], 5 retrospective 
studies [301–305], 4 exploratory studies [306–309], 2 policy briefs 
[310,311], 2 longitudinal studies [312,313], 2 models [314,315], and 1 
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news source [316]. Fig. 2 summarises the seven domains that can 
positively or negatively affect patient engagement while expanding 
patient access to their health data. The individual factors in each of the 
seven domains are discussed in more detail in Table 1 and sections 3.1 to 
3.7 below. 

3.1. Domain 1: Social and demographic factors 

Patients in economically-distressed communities [303] or rural areas 
[128], older patients [128,159,163,172,191,255], adolescents [163], 
individuals with mental health conditions [191] or severe diseases or 
disabilities [159,163], ethnic minorities [66,121], individuals with 
limited or no broadband access and individuals with lack of access to 
necessary technology (digital devices, sufficient bandwidth) 
[40,122,128,144,191,234,241,270,272], are reported to be less likely to 
use their health data. It is noteworthy that while most studies report 
patient-intrinsic factors as predictors of use of health data, and report a 
potential increase in disparities, one study states that access to health 
data can be most beneficial for those who are usually not well-supported 
by the current healthcare system [40]. 

3.2. Domain 2: Patient ability factors 

Patients with a lack of awareness of ways and tools used to access 
their health data access [241], or lower education or general literacy 
levels are found to be less likely to use their health data 
[40,122,159,172,191,241,255,287]. Limitation in health literacy is also 
shown to adversely affect the ability of patients to use EHRs 

[97,128,160,253]. This is due to difficulties in understanding medical 
jargon (such as dyspnoea, Global Initiative for Chronic Obstructive Lung 
Disease [GOLD] stage), abbreviations (such as Forced expiratory volume 
[FEV1], COPD Assessment Test [CAT] score), test results, note structure, 
billing-related terms, imaging results [97]. However, some studies also 
present the contradictory view that patients’ health literacy skills are 
grossly underestimated, raising ethical concerns [60]. Similarly, limi-
tations in digital skills are shown to limit patient engagement with their 
health data [40,122,159,163,191,234,242]. With limited literacy and 
digital health literacy being associated with a reduced engagement with 
health data, reduced digital health literacy is also shown to be associated 
with a decreased use of health data [122,172,254]. In addition to these 
skills, language proficiency is shown to influence a patient’s use of their 
health data, where limited English proficiency can hinder use of the EHR 
[128,163]. 

3.3. Domain 3: Patient motivation 

Patients are more likely to start using their health data if they 
perceive health data as useful [128,130,209,228,234,252,255,272], or 
the system to access health data easy to use [209,234]. Similarly, the 
perception of control over their health data benefits health data uti-
lisation [255]. Health data use in general is also associated with patient 
demographics and attitudes [228,234,255], with people that access 
health data more likely to be white, female, middle-aged and middle 
class [319]. Younger people and those with a more advanced educa-
tional background were more willing to engage with their health data 
[209]. In addition, there is also heterogeneity in the types of health data 
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Fig. 1. A PRISMA flowchart outlining the data collection process.  
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that patients of different socioeconomic backgrounds want to access. 
Individuals with a lower annual income are shown to be more receptive 
to receiving serious test results through EHRs compared to those with a 
greater annual income [213]. However, for less serious test results, this 
trend is reversed [213]. In specific medical contexts, such as cancer care, 
there is a recognized phenomenon of heightened patient anxiety asso-
ciated with the prospect of undergoing additional scans [36]. The innate 
motivation to take control of one’s health has been associated with 
increased utilisation of health data by patients [40,290]. This motiva-
tion has been documented through various examples, such as patients 
finding it easier to monitor their medication adherence [40], patients 
being able to prepare for consultations with their health professionals 
[290], and access information early to direct their future actions [290]. 
Lastly, disruptive events such as the COVID-19 pandemic have increased 
patient motivation to engage with their EHR, potentially due to a 
decrease in in-person consultations offered to minimize contact and risk 
of transmission [191,253]. 

We also mapped a number of factors that can cause patients to avoid 
using health data. Patients can show a resistance to new technologies 
[144,241,242], express a hesitation to use health data as a result of 
privacy or security concerns [123,128,130,209,252,255] or as a result of 
the perceptions and opinions of healthcare professionals 
[105,130,144,156,241,255]. Furthermore, anxiety over interpreting 
results from tests or doctors’ notes [290], as well as concerns over data 
control and stewardship [209] can inhibit the use of health data by 
patients. Patients that are not interested or do not consider health data 
useful will avoid using it [93,122,242]. 

3.4. Domain 4: Healthcare providers’ attitude and skills 

Healthcare providers’ attitudes toward patients accessing health 
data constitute a patient-extrinsic factor influencing motivation, with 
widespread hesitation in supporting patient access to health data being 
reported. Numerous concerns underpin this reluctance, including the 
anticipated escalation of workload, as evidenced in several studies 
[93,105,120,120,160,193,241]. Providers also express apprehensions 
about an increased risk of burnout, potentially linked to the demands 
imposed by heightened engagement with health data [36]. For instance, 
the integration of EHR into care processes introduces changes in work-
flow dynamics, posing challenges that healthcare providers reportedly 
find unsettling [241]. Hesitation by healthcare professionals is further 
associated with a decrease in the quality of the notes included in EHRs 
[40,160], even though some studies show that the notes decreased in 
complexity and increased in readability after granting patients access to 
their EHR [263]. Finally, concerns over of heightened liability, un-
certainties regarding reimbursement matters, concerns about patient 
privacy and confidentiality, and the perceived impact on the traditional 
patient–physician dynamic collectively contribute to the negative pro-
vider perspectives on expanding health data access [93,156,160,241]. 

3.5. Domain 5: Healthcare system factors 

The successful patient utilization of health data is intricately linked 
to the healthcare system’s capacity to collect, store, access, and effec-
tively manage patient health data [123]. Furthermore, the integration of 
EHRs into workflows and the standardization of terminology across 
platforms emerge as pivotal elements in ensuring the seamless incor-
poration of this technology, as indicated by research findings [234,252]. 

Fig. 2. Summary of the seven domains that contribute patient engagement while expanding patient access to health data.  
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The ability of the healthcare system to support both patients and pro-
fessionals in navigating EHRs is paramount and can be achieved through 
mechanisms such as the provision of comprehensive training materials, 
workshops, or in-person onboarding sessions [67,113,241,253,272]. 
Additionally, the timely provision of access to information stands out as 
a critical determinant of the effectiveness of health data utilization 
[253,290]. Overall healthcare organization and delivery can influence 
patient use of health data. For example, when there is a great delay to 
receive test results directly, patients are more receptive to receiving 
them online using their EHRs [213]. However, this is more true for less 
serious test results such as strep throat tests, and may be less applicable 
to serious diagnostic tests such as cancer test results [213]. 

Limitations in the scope and quality of information can also affect 
patients’ perception and use of health data. These include: the absence 
of images from imaging tests to clarify written text [290], lack of or 
incomplete information for patients with mental health conditions 
[156,219], lack of information on dietary supplements [270]. 
Misalignment between various stakeholders (e.g., health professionals, 
patients, developers of health data access services) during the imple-
mentation of health data access services also negatively affects the use of 
health data among patients, thereby affecting patient engagement 

[105]. 

3.6. Domain 6: Technological factors 

A lack of system-sent reminders [88], as well as difficulty in usability 
and navigation affect patient engagement with health data 
[122,128,144,172,312]. Other factors that negatively impact user 
experience and attitudes towards health data access services include 
poor user design [145], privacy and security issues and concerns 
[123,234], insufficient or inadequate error prevention methods, tech-
nical problems and unclear instructions [272], a lack of images and 
audiovisual tools to support patient learning on how to access and use 
their health data [145,270], and poor catering of the health data access 
services functionalities for different user groups [128]. 

Several studies provided support for the utilization of mobile 
application-based EHRs [99,252,255,317], indicating that individuals 
with these apps on their devices are more likely to actively engage with 
their EHRs compared to those who lack access to these applications 
[221]. However, despite the potential benefits of these application 
platforms, they also exhibit certain limitations. For instance, one study 
revealed that mobile application-based health data access systems may 

Table 1 
An overview of the individual factors comprising each of the seven domains that can be positively or negatively associated with patient engagement with their health 
data.  

Domain Factor Reference 
Social and demographic 

factors 
Income level [303]  

Urbanicity [128]  
Age [128,159,163,172,191,255]  
Health status [159,163,191]  
Race/ethnicity [66,121]  
Access to technology [40,122,128,144,191,234,241,270,272] 

Patient ability factors Awareness of EHR access provision [241]  
Education or literacy [40,122,159,172,191,241,255,287]  
Health literacy [60,97,128,160,253]  
Digital literacy [40,122,159,163,191,234,242]  
Digital health literacy [122,172,254]  
Language proficiency [128,163] 

Patient motivation factors Patients’ drive to take ownership of their own health [40,290]  
Perceived usefulness [122,128,130,209,228,234,252,255,272]  
Perceived ease of use [209,234]  
Patient attitude specifically towards EHRs [255]  
Perceived control over health data [255]  
Changes in patient anxiety [36]  
Intention to use [234]  
Perceptions towards new technology [144,241,242]  
Perceptions towards privacy and security [123,128,130,209,252,255]  
Perceptions towards health professionals [105,130,144,156,241,255]  
Anxiety over interpreting results [290]  
Perceptions towards data stewardship [209]  
Level of interest [93,242] 

Healthcare providers’ attitude 
and skills 

Changes in workload [93,105,120,120,160,193,241]  

Likelihood of burnout [36]  
Changes in workflow due to integration of EHR into care processes [241]  
Perceptions around liability and reimbursement [241]  
Professional perceptions around patient privacy and confidentiality [160,241]  
Changes in the patient–physician dynamic [93,156] 

Health system factors Collect, store, access and effectively manage patient data [123]  
Integrate EHRs into workflows and standardize terminology used across platforms [234,252]  
Support patients and professionals to use EHR, such as provision of a training manual, 
workshops, or having an in-person onboarding 

[67,113,241,253,272]  

Provide timely access to good quality health information [253,290] 
Technological factors User design [88,122,128,144,144,172,312]  

Mobile device compatibility [99,221,252,255,317]  
Privacy and security [123,234]  
Error prevention methods [272]  
Integrated support and guidance aimed at patient education [145,270]  
Ability to cater to different user groups [128] 

Policy factors Regulation of patient access to information [40,40,66,93,123,132,182,188,213,241,304,316,317]  
Protection of patient privacy and security [66,123,219,252,312]  
Widening and incentivising uptake of EHRs in general and among specific groups [163,172,209,253]  
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primarily serve a limited user demographic, with usage being predom-
inantly observed among a specific group of individuals (i.e., white, male, 
and privately insured in the USA) [252]. Mobile application-based 
health data access systems are shown to have a lack of standards and 
guidelines to adhere to, and lack the ability to operate across healthcare 
systems within a country [99]. Moreover, some patient portals and ap-
plications are shown to be not user-friendly [270], have many bugs and 
software updates [241], with insufficient features (such as security 
features, functions to book appointments online) [241], with insufficient 
support and training to navigate [93,241]. 

Improvement of technology is necessary to address privacy and se-
curity concerns, which has been established as a key factor in influ-
encing patient motivation to use health data [123,234]. Proposals to 
address this include the combination of techniques that can improve 
privacy protection while improving data access from healthcare in-
stitutions [167]. Other solutions include Consent2share (C2S) which is a 
consent tool to support data sharing options that match patients’ pref-
erences and existing data privacy legislature [279]. 

To reduce medical errors on the records and improve its quality, 
tools such as Revised Safer Dx Instrument have been developed, and 
patients have been reported to use it to identify medical errors [188]. 
However, it is possible that individuals of different backgrounds are 
likely to engage with such tools differently. Patients who are not of 
Hispanic or Latino ethnicity were reported to be more likely to identify 
and report errors in their healthcare records. Patient trust in healthcare 
professionals was also shown to be associated with the effective use of 
this tool in flagging inaccuracies [188]. In addition to developing tools 
to highlight errors, the technical integration of patient-reported 
outcome measures within health data have been explored to improve 
the quality and comprehensiveness of health data and subsequently 
contribute to increasing patient engagement [201]. 

3.7. Domain 7: Policy factors 

A range of national policies have aimed to promote increased patient 
access to health data. Since patient access to health data is still limited in 
many countries because of, for instance, financial, regulatory, or oper-
ational issues, policies to improve patient access to health data access 
services (directly or indirectly by addressing barriers to implementa-
tion) have been established and enforced in some countries. This in-
cludes the 21st Century Cures Act in the US 
[40,40,66,132,182,188,213,304], Health Insurance Portability and 
Accountability Act in the US [123,317], eHealth strategy in Saudi Arabia 
(including the National Transformation Programme that aims to in-
crease patient engagement with technology) [241], and patient access 
provision to EHRs in Sweden and England [182,316]. It is also note-
worthy that policies to limit patient access to health data have been 
developed, such as the Norwegian Patients’ Rights Act where patients 
are denied access to certain health data if access is deemed to risk 
endangering their life or another individuals’ life [93]. 

In addition to policies that directly stipulate increased patient access 
to health data, opt-out rather than opt-in policies have been used by 
governments to improve patient adoption of health data access services 
[209]. While Estonia, England, and Australia have adopted opt-out 
systems, France has adopted an opt-in system where patients are 
required to give explicit consent to be included in the EHR system. 
Having opt-out systems can therefore increase the amount of health data 
available, as reported in Australia, where 90 % of individuals are 
covered by the health data infrastructure [209]. 

Since privacy and security concerns form a key barrier for patient use 
of health data, policies to ensure protection of patient privacy and se-
curity with increased access to health data have been established. These 
include the OECD guidelines to protect patient privacy [123], United 
Nations General Assembly declaration on the importance of privacy 
[123], General Personal Data Protection Law in Brazil [123], HITECH in 
the US [123,312], ONC in the US to provide a certification programme 

[66,123,219,252], and NIST guidelines in the US on administration 
safeguards, physical safeguards, technical safeguards, organizational 
standards and other procedures [123]. 

Solutions to improve levels of health data access service uptake (in 
particular in the form of EHRs) include the Electronic Health Records 
Incentive Programs in the US (i.e., a programme that provides financial 
incentives to eligible professionals and hospitals as they adopt or 
implement certified EHR technologies) [172]. To improve the ability of 
patients with limited digital literacy or decisional capacity to use the 
health data access service, provision of proxy access for caregiver 
engagement on patient portals has been discussed [163,253], though 
this requires tight control for privacy and ethics. 

4. Discussion 

In this review article, we aimed to synthesise the most frequently 
discussed factors published in the last 5 years that foster patient 
engagement with their health data through expanding patient access to 
digital platforms that provide this information. Overall, 44 factors were 
extracted: 6 social and demographic factors, 6 patient ability factors, 12 
patient motivation factors, 7 factors related to healthcare professionals’ 

attitudes and skills, 4 health system factors, 6 technological factors, and 
3 policy factors. Our findings highlight relevant factors for the imple-
mentation of expanded patient access to health data in improving pa-
tient engagement. 

It is important to note that the factors mapped in this review align 
closely resemble factors related to the uptake of other fields of digital 
health, such as telehealth and digital therapeutics [32,33,320]. These 
similarities point to an underlying need to reassess the current state of 
health infrastructures in light of the digital transformations of health-
care delivery [25,321], as well as the subsequent emergence of the 
digital determinants of health [322,323]. In particular, the expansion of 
digital infrastructure to reach all strands of the population and the 
development of digital and health literacy appear to be vital founda-
tional necessities for any digital transformation in health to be suc-
cessful, equitable, and sustainable [4,27,28,318]. It is important to note 
that the development of digital and health literacy, as well as general 
literacy, is an investment that has to happen in the general population so 
these skills are present by the time people become patients [4], high-
lighting the need for these competencies to be fostered in educational 
settings for children and adults as well as continued social investments 
to expand access to the digital world [323,324]. 

The findings of this review complement previous studies that 
investigated the benefits of expanding patient access to health data. 
Previous research emphasised how concerns about functionality, lack of 
awareness, and limited availability to learn more about health data 
access services can influence uptake and utilisation [325]. It also 
stressed the importance of developing trustworthy and clinically rele-
vant health data use measures [326–328]. Aligned with our findings, 
prior research emphasised how including more patient-reported items 
(i.e., patient-reported outcome measures, patient-reported experience 
measures, as well as data uploaded by patients themselves including side 
effects of medications or new symptoms not previously reported in 
consultation with health professionals) would enhance health, patient- 
centred care, resulting in improved health-related quality of life and 
the potential to increase life expectancy [329]. 

The findings of this review become particularly relevant in contexts 
where mass-rollout of health data access services are envisioned with 
the explicit goal of improving people and patient engagement, such as in 
the context of the upcoming European Health Data Space [6,327,330]. 
In this context, the findings of this review can complement the frame-
work embedded in the European Health Data Space and impact its na-
tional implementation in individual member states of the European 
Union by providing a range of factors through which improved people 
and patient engagement can be pursued across multiple levels of 
governance (e.g., policy, design of technology, and capacity building). 
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This is especially relevant in the context of the criticism that the Euro-
pean Health Data Space can run the risk of excluding already vulnerable 
population groups, thus magnifying existing inequalities [6]. However, 
it can also provide important nuance to recent calls to adopt sophisti-
cated cybersecurity measures for the European Health Data Space 
[327,331], as these security measures should not come at the expense of 
the user experience. 

Some limitations of this review need to be considered. First, the 
findings of this review should be interpreted as scoping, meaning it 
provides a high-level overview of the literature and may not capture 
more specific factors that can affect patient engagement through the 
expansion of patient access to health data. Second, the quality of the 
included sources was not assessed, which should be considered when 
interpreting the results. Third, we acknowledge the presence of evidence 
selection bias, as only two academic databases and Google Scholar were 
used. That said, an exhaustive search was not required to reach the aim 
of this review. In fact, we reached thematic saturation during the 
extraction of the current sample of articles. Finally, we acknowledge 
that this review makes broad conclusions about patient engagement 
holistically and may not be applicable to individual settings. 

This review also points to areas for future research. The co-creation 
of health data access environments with patients was stated as an 
important facilitator to increase the likelihood of successful expansion of 
patient access, yet little research in the preferences and needs of 
different patient groups in the context of health data access services has 
been performed. The failure to integrate patient-reported measures into 
patient-facing health data access systems can be seen as a missed op-
portunity to promote the wider adoption of these measures in clinical 
practice. Our study can also provide a starting point for the development 
of more concrete patient empowerment metrics relevant to the multiple 
domains discerned in this study, which currently remains a rather 
aspirational concept that lacks consistent metrics and effective mea-
surement tools at an individual level [332]. This would help shed light 
on the important factors that drive whether patients use their health 
information to inform decisions regarding their own care, and important 
prerequisite for patient empowerment resulting from access to health 
data. The potential beneficial role that healthcare provider attitudes can 
play in the use of health data among patients, as well as their role in 
affecting patient engagement with their health data should be further 
explored as well. The emergence of mobile application-based health 
data access services warrants further research to identify how their 
unique features enable increased patient engagement with their health 
data, especially in empowering underserved and vulnerable commu-
nities [333,334]. This is especially pertinent in the context of the up-
coming EHDS, seeing as health data access services can include but are 
not limited to electronic health records systems under this regulation. 
Finally, current policy initiatives are mostly centered around expanding 
patient access to health data. Future work should investigate how policy 
initiatives can be developed to build the necessary capacity in the gen-
eral population to actively utilize health data. 

Ultimately, expanding patient access to health data has the potential 
to positively impact the way healthcare is organized and delivered. 
Increasing patient engagement further enables the development of 
patient-centered healthcare as, if patients actively utilize their health 
data, then they are better able to make informed decisions within the 
context of their healthcare trajectories. However, expanding patient 
access to health data also has the potential to exacerbate existing in-
equities as those likely to benefit from increased access to their health 
data tend to be those at risk of not being able to use, understand, or 
capitalize on these benefits [6]. In fact, in several US surveys, patients 
who are older, less educated, from racial/ethnic minority groups, or 
whose first language differs from their provider are less likely to use 
health data access platforms. However, when patients from these de-
mographic groups gain access, they report greater benefits than do their 
majority population counterparts, including increased trust and team-
work [67], highlighting the importance to factor in social determinants 

of health in pursuing equitable rollout of patient-accessible health data 
access systems. While expanding patient access to health data is an 
important step towards improving patient engagement and subse-
quently fostering shared decision-making in healthcare, it is important 
to ensure that these developments reach and benefit all parts of the 
community. 

5. Summary table  

• While the evidence on the benefits of making health data more 
accessible to patients is growing steadily, a comprehensive assess-
ment of what factors affect patient engagement remains absent. 

• We extracted 44 influential factors scattered across social and de-
mographic factors, patient ability factors, patient motivation factors, 
factors related to healthcare professionals’ attitudes and skills, 
health system factors, technological functionality factors, and policy 
factors.  

• In the context of the upcoming European Health Data Space, the 
findings of this review can complement it by providing a broader 
array of factors through which patient engagement can be pursued 
through policy, design of technology, and capacity building. 

• Improving people’s engagement with their health data further en-
ables patient-centered healthcare as persons-turned-patients can 
better make informed decisions within their healthcare trajectories. 
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[182] A. Bärkås, M. Hägglund, J. Moll, Å. Cajander, H. Rexhepi, I. Hörhammer, et al., 
Patients’ Access to Their Psychiatric Records - A Comparison of Four Countries, 
Stud Health Technol Inform. 25 (294) (2022 May) 510–514. 

[183] C. Blease, C.M. DesRoches, Open notes in patient care: confining deceptive 
placebos to the past? J Med Ethics. 48 (8) (2022 Aug) 572–574. 

[184] S. Seiedfarajollah, R. Safdari, M. Ghazisaeedi, L. Keikha, Key security and privacy 
issues from implementing the National Electronic Health Record in the Islamic 
Republic of Iran, East Mediterr Health J. 25 (09) (2019 Sep 1) 656–659. 

[185] S.J. Javier, L.K. Troszak, S.L. Shimada, D.K. McInnes, M.E. Ohl, T. Avoundjian, et 
al., Racial and ethnic disparities in use of a personal health record by veterans 
living with HIV, J Am Med Inform Assoc. 26 (8–9) (2019 Aug 1) 696–702. 

[186] Marcilly R, Schiro J, Heyndels L, Guerlinger S, Pigot A, Pelayo S. Competitive 
Usability Evaluation of Electronic Health Records: Preliminary Results of a Case 
Study. In: Mantas J, Stoicu-Tivadar L, Chronaki C, Hasman A, Weber P, Gallos P, 

et al., editors. Studies in Health Technology and Informatics [Internet]. IOS Press; 
2021 [cited 2023 Aug 4]. Available from: https://ebooks.iospress.nl/doi/ 
10.3233/SHTI210296. 

[187] S. Khan, M.W. Lewis-Thames, Y. Han, L. Fuzzell, M.E. Langston, J.X. Moore, 
A Comparative Analysis of Online Medical Record Utilization and Perception by 
Cancer Survivorship, Med Care. 58 (12) (2020 Dec) 1075–1081. 

[188] T.D. Giardina, D.T. Choi, D.K. Upadhyay, S. Korukonda, T.M. Scott, 
C. Spitzmueller, et al., Inviting patients to identify diagnostic concerns through 
structured evaluation of their online visit notes, J Am Med Inform Assoc. 29 (6) 
(2022 Jun 1) 1091–1100. 

[189] M. Al-Zubaidie, Z. Zhang, J. Zhang, PAX: Using Pseudonymization and 
Anonymization to Protect Patients’ Identities and Data in the Healthcare System, 
Int J Environ Res Public Health. 16 (9) (2019 Apr 27) 1490. 

[190] Sahama T, Stranieri A, Butler-Henderson K. Patient-Empowered Electronic Health 
Records. 

[191] H. Onyeaka, K.V. Ajayi, C. Muoghalu, P.O. Eseaton, C.O. Azuike, G. Anugwom, et 
al., Access to online patient portals among individuals with depression and 
anxiety, Psychiatry Res Commun. 2 (4) (2022 Dec 1) 100073. 

[192] M. Farzandipour, E. Nabovati, A. Farrokhian, H. Akbari, F. Rezaei Hasanvand, 
R. Sharif, Designing and usability assessing an electronic personal health record 
for patients with chronic heart failure in a developing country, Inform Med 
Unlocked. 27 (2021) 100804. 

[193] M. Hertzum, G. Ellingsen, Å. Cajander, Implementing Large-Scale Electronic 
Health Records: Experiences from Implementations of Epic in Denmark and 
Finland, Int J Med Inf. 1 (167) (2022 Sep) 104868. 

[194] M. Fitzsimons, K. Power, Z. McCrea, R. Kiersey, M. White, B. Dunleavy, et al., 
Democratizing epilepsy care: Utility and usability of an electronic patient portal, 
Epilepsy Behav. 122 (2021 Sep) 108197. 

[195] L. Walsh, B. Hemsley, M. Allan, M.R. Dahm, S. Balandin, A. Georgiou, et al., 
Assessing the information quality and usability of My Health Record within a 
health literacy framework: What’s changed since 2016? Health Inf Manag J. 50 
(1–2) (2021 Jan) 13–25. 

[196] M. Glöggler, E. Ammenwerth, Development and Validation of a Useful Taxonomy 
of Patient Portals Based on Characteristics of Patient Engagement, Methods Inf 
Med. 60 (Suppl 1) (2021 Jun) e44–e55. 

[197] K.O. Schnock, J.E. Snyder, T.E. Fuller, M. Duckworth, M. Grant, C. Yoon, et al., 
Acute Care Patient Portal Intervention: Portal Use and Patient Activation, J Med 
Internet Res. 21 (7) (2019 Jul 18) e13336. 

[198] L. Agrawal, T. Ndabu, P. Mulgund, R. Sharman, Factors Affecting the Extent of 
Patients’ Electronic Medical Record Use: An Empirical Study Focusing on System 
and Patient Characteristics, J Med Internet Res. 23 (10) (2021 Oct 28) e30637. 

[199] J. Sun, L. Ren, S. Wang, X. Yao, A blockchain-based framework for electronic 
medical records sharing with fine-grained access control, Debiao h, Editor. PLOS 
ONE. (2020). Oct 6;15(10):e0239946. 

[200] Chenthara S, Ahmed K, Wang H, Whittaker F, Chen Z. Healthchain: A novel 
framework on privacy preservation of electronic health records using blockchain 
technology. Huang X, editor. PLOS ONE. 2020 Dec 9;15(12):e0243043. 

[201] D.R. Friedman, V. Patil, C. Li, K.M. Rassmussen, Z. Burningham, S. Hamilton-Hill, 
et al., Integration of Patient-Reported Outcome Measures in the Electronic Health 
Record: The Veterans Affairs Experience, JCO Clin Cancer Inform. 6 (2022 May) 
e2100086. 

[202] M. Rosenlund, E. Kivekäs, S. Mikkonen, S. Arvonen, J. Reponen, K. Saranto, 
Health Professionals’ Perceptions of Information Quality in the Health Village 
Portal, Stud Health Technol Inform. 4 (262) (2019 Jul) 300–303. 

[203] R.B. Sangal, E. Powers, C. Rothenberg, C. Ndumele, A. Ulrich, A. Hsiao, et al., 
Disparities in Accessing and Reading Open Notes in the Emergency Department 
Upon Implementation of the 21st Century CURES Act, Ann Emerg Med. 78 (5) 
(2021 Nov) 593–598. 

[204] S. Jiang, P.L. Liu, C.W.J. Chia, Can Online Patient-Provider Communication 
Improve Emotional Well-Being? Examining the Roles of Social Presence and 
Patient Empowerment, Cyberpsychology Behav Soc Netw. 26 (5) (2023 May 1) 
366–370. 

[205] Vink S, Fareed N, MacEwan SR, Scheck A. An Exploration of the Association 
between Inpatient Access to Tablets and Patient Satisfaction with Hospital Care. 
2019;. 

[206] S. AlSuwaidi, I.A. Moonesar, UAE Resident Users’ Perceptions of Healthcare 
Applications from Dubai Health Authority: Preliminary Insights, Dubai Med J. 4 
(1) (2021 Mar 15) 10–17. 

[207] S. Belfrage, G. Helgesson, N. Lynøe, Trust and digital privacy in healthcare: a 
cross-sectional descriptive study of trust and attitudes towards uses of electronic 
health data among the general public in Sweden, BMC Med Ethics. 23 (1) (2022 
Mar 4) 19. 

[208] G.N. Honein-AbouHaidar, J. Antoun, K. Badr, S. Hlais, H. Nazaretian, Users’ 

acceptance of electronic patient portals in Lebanon, BMC Med Inform Decis Mak. 
20 (1) (2020 Dec) 31. 

[209] E. Cherif, M. Mzoughi, Electronic health record adopters: a typology based on 
patients’ privacy concerns and perceived benefits, Public Health 207 (2022 Jun) 
46–53. 

[210] R. Dobson, R. Whittaker, H. Wihongi, P. Andrew, D. Armstrong, K. Bartholomew, 
et al., Patient perspectives on the use of health information, N Z Med J. 134 
(1547) (2021 Dec 17) 48–62. 

[211] S. Bar-Lev, D. Beimel, Numbers, graphs and words – do we really understand the 
lab test results accessible via the patient portals? Isr J Health Policy Res. 9 (1) 
(2020 Oct 28) 58. 

R. van Kessel et al.                                                                                                                                                                                                                             

http://refhub.elsevier.com/S1386-5056(24)00176-X/h0800
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0800
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0800
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0805
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0805
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0805
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0810
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0810
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0810
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0820
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0820
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0820
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0820
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0825
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0825
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0825
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0825
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0830
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0830
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0830
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0830
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0840
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0840
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0840
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0840
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0845
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0845
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0845
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0850
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0850
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0850
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0850
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0855
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0855
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0855
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0860
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0860
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0860
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0865
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0865
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0865
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0870
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0870
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0870
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0870
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0875
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0875
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0875
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0880
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0880
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0880
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0890
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0890
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0890
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0890
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0895
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0895
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0895
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0900
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0900
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0900
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0905
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0905
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0905
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0910
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0910
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0915
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0915
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0915
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0920
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0920
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0920
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0930
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0930
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0930
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0935
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0935
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0935
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0935
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0940
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0940
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0940
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0950
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0950
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0950
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0955
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0955
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0955
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0955
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0960
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0960
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0960
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0965
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0965
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0965
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0970
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0970
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0970
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0970
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0975
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0975
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0975
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0980
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0980
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0980
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0985
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0985
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0985
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0990
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0990
http://refhub.elsevier.com/S1386-5056(24)00176-X/h0990
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1000
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1000
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1000
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1000
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1005
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1005
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1005
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1010
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1010
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1010
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1010
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1015
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1015
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1015
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1015
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1025
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1025
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1025
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1030
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1030
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1030
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1030
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1035
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1035
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1035
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1040
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1040
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1040
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1045
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1045
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1045
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1050
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1050
http://refhub.elsevier.com/S1386-5056(24)00176-X/h1050


International Journal of Medical Informatics 189 (2024) 105513

12

[212] F.M. Al-Anezi, Evaluating the Readiness of Mobile Technology with Respect to e- 
Heath for Medication in Saudi Arabia: An Integrative Perspective, J Multidiscip 
Healthc. 14 (2021) 59–66. 

[213] B. Bruno, S. Steele, J. Carbone, K. Schneider, L. Posk, S.L. Rose, Informed or 
anxious: patient preferences for release of test results of increasing sensitivity on 
electronic patient portals, Health Technol. 12 (1) (2022) 59–67. 

[214] Y.H. Yan, C.W. Yang, S.C. Fang, Patient-centred e-health supports value 
cocreation and quality of medical care in Taiwan, Health Inf Libr J. 39 (1) (2022 
Mar) 68–78. 

[215] C. Sarabu, T. Lee, A. Hogan, N. Pageler, The Value of OpenNotes for Pediatric 
Patients, Their Families and Impact on the Patient-Physician Relationship, Appl 
Clin Inform. 12 (1) (2021 Jan) 76–81. 

[216] H. Son, E.S. Nahm, S. Zhu, E. Galik, K.L. Seidl, B. Van de Castle, et al., Testing a 
Model of Patient Portal Use in Adult Patients, J Nurs Scholarsh off Publ Sigma 
Theta Tau Int Honor Soc Nurs. 53 (2) (2021 Mar) 143–153. 

[217] E. Seltzer, J. Goldshear, S.C. Guntuku, D. Grande, D.A. Asch, E.V. Klinger, et al., 
Patients’ willingness to share digital health and non-health data for research: a 
cross-sectional study, BMC Med Inform Decis Mak. 19 (1) (2019 Aug 8) 157. 

[218] L. Van Velsen, I. Flierman, M. Tabak, The formation of patient trust and its 
transference to online health services: the case of a Dutch online patient portal for 
rehabilitation care, BMC Med Inform Decis Mak. 21 (1) (2021 Dec) 188. 

[219] C.L. Turvey, L.A. Fuhrmeister, D.M. Klein, J. Moeckli, M.B. Howren, E.E. Chasco, 
Patient and Provider Experience of Electronic Patient Portals and Secure 
Messaging in Mental Health Treatment, Telemed J E-Health off J Am Telemed 
Assoc. 28 (2) (2022 Feb) 189–198. 

[220] T.M. Klein, M. Augustin, M. Otten, How should electronic health records be 
designed? A cross-sectional study in patients with psoriasis, BMC Med Inform 
Decis Mak. 19 (1) (2019 Dec) 218. 

[221] H. Wang, A.F. Ho, R.C. Wiener, U. Sambamoorthi, The Association of Mobile 
Health Applications with Self-Management Behaviors among Adults with Chronic 
Conditions in the United States, Int J Environ Res Public Health. 18 (19) (2021 
Sep 30) 10351. 

[222] J.I.S. Wong, B.D. Steitz, S.T. Rosenbloom, Characterizing the impact of health 
literacy, computer ability, patient demographics, and portal usage on patient 
satisfaction with a patient portal, JAMIA Open. 2 (4) (2019 Dec 1) 456–464. 

[223] M. Abdekhoda, A. Dehnad, H. Khezri, The effect of confidentiality and privacy 
concerns on adoption of personal health record from patient’s perspective, Health 
Technol. 9 (4) (2019 Aug) 463–469. 

[224] Iott BE, Campos-Castillo C, Anthony DL. Trust and Privacy: How Patient Trust in 
Providers is Related to Privacy Behaviors and Attitudes. 

[225] C.M. Swoboda, M.J. DePuccio, N. Fareed, A.S. McAlearney, D.M. Walker, Patient 
Portals: Useful for Whom and for What? A Cross-Sectional Analysis of National 
Survey Data, Appl Clin Inform. 12 (3) (2021 May) 573–581. 

[226] Y. Jung, H. Choi, H. Shim, Individual Willingness to Share Personal Health 
Information with Secondary Information Users in South Korea, Health Commun. 
35 (6) (2020 May 11) 659–666. 

[227] M. Eberts, D. Capurro, Patient and Physician Perceptions of the Impact of 
Electronic Health Records on the Patient-Physician Relationship, Appl Clin 
Inform. 10 (04) (2019 Aug) 729–734. 

[228] D.J. Van Der Nat, V.J.B. Huiskes, M. Taks, B.P.H. Pouls, B.J.F. Van Den Bemt, H.A. 
W. Van Onzenoort, Usability and perceived usefulness of patient-centered 
medication reconciliation using a personalized health record: a multicenter cross- 
sectional study, BMC Health Serv Res. 22 (1) (2022 Dec) 776. 

[229] C. Henderson, Z.P. Nahmias, A. Fossa, E. Barnes, S. Huang, Analysis of patient 
preferences on patient–provider interactions through the OpenNotes online portal 
in dermatology, Int J Womens Dermatol. 7 (5) (2021 Dec) 793–798. 

[230] C. Latulipe, S.F. Mazumder, R.K.W. Wilson, J.W. Talton, A.G. Bertoni, S. 
A. Quandt, et al., Security and Privacy Risks Associated With Adult Patient Portal 
Accounts in US Hospitals, JAMA Intern Med. 180 (6) (2020 Jun 1) 845. 

[231] M.A. Clarke, E.R. Lyden, J. Ma, K.M. King, M. Siahpush, T. Michaud, et al., 
Sociodemographic Differences and Factors Affecting Patient Portal Utilization, 
J Racial Ethn Health Disparities. 8 (4) (2021 Aug) 879–891. 

[232] Griffin AC, Chung AE. Health Tracking and Information Sharing in the Patient- 
Centered Era: A Health Information National Trends Survey (HINTS) Study. 

[233] E. Tashkandi, M. BaAbdullah, A. Zeeneldin, A. AlAbdulwahab, O. Elemam, 
S. Elsamany, et al., Optimizing the Communication with Cancer Patients During 
the COVID-19 Pandemic: Patient Perspectives, Patient Prefer Adherence. 14 
(2020 Jul) 1205–1212. 

[234] A. Alsyouf, A. Lutfi, N. Alsubahi, F.N. Alhazmi, K. Al-Mugheed, R.J. Anshasi, et 
al., The Use of a Technology Acceptance Model (TAM) to Predict Patients’ Usage 
of a Personal Health Record System: The Role of Security, Privacy, and Usability, 
Int J Environ Res Public Health. 20 (2) (2023 Jan 11) 1347. 

[235] H. Rexhepi, J. Moll, I. Huvila, Online electronic healthcare records: Comparing 
the views of cancer patients and others, Health Informatics J. 26 (4) (2020 Dec) 
2915–2929. 

[236] C.M. DesRoches, L. Salmi, Z. Dong, C. Blease, How do older patients with chronic 
conditions view reading open visit notes? J Am Geriatr Soc. 69 (12) (2021 Dec) 
3497–3506. 

[237] N. Ploner, M.F. Neurath, M. Schoenthaler, A. Zielke, H.U. Prokosch, Concept to 
gain trust for a German personal health record system using public cloud and 
FHIR, J Biomed Inform. 95 (2019 Jul) 103212. 

[238] E. Cherif, N. Bezaz, M. Mzoughi, Do personal health concerns and trust in 
healthcare providers mitigate privacy concerns? Effects on patients’ intention to 
share personal health data on electronic health records, Soc Sci Med. 283 (2021 
Aug) 114146. 

[239] T. Moerenhout, I. Devisch, L. Cooreman, J. Bernaerdt, A. De Sutter, V. Provoost, 
Patients’ moral attitudes toward electronic health records: Survey study with 
vignettes and statements, Health Informatics J. 27 (1) (2021 Jan) 
146045822098003. 

[240] Rexhepi H, Moll J, Huvila I, Åhlfeldt RM. Do you want to receive bad news 
through your patient accessible electronic health record? A national survey on 
receiving bad news in an era of digital health. Health Informatics J. 

[241] C.C. Yousef, T.M. Salgado, K. Burnett, I. Aldossary, L.E. McClelland, H. 
S. Alhamdan, et al., Perceived barriers and enablers of a personal health record 
from the healthcare provider perspective, Health Informatics J. 29 (1) (2023) 
14604582231152190. 

[242] O.E. Asagbra, A. Burch, F.L. Chivela, The association between information 
technology sophistication and patient portal use: A cross sectional study in 
Eastern North Carolina, Health Informatics J. 29 (1) (2023) 
14604582231154478. 

[243] S.K. Bell, P. Folcarelli, A. Fossa, M. Gerard, M. Harper, S. Leveille, et al., Tackling 
Ambulatory Safety Risks Through Patient Engagement: What 10,000 Patients and 
Families Say About Safety-Related Knowledge, Behaviors, and Attitudes After 
Reading Visit Notes, J Patient Saf. 17 (8) (2021 Dec 1) e791–e799. 

[244] J. Wang, J. Huang, C.S.K. Cheung, W.N. Wong, N.T. Cheung, M.C. Wong, 
Adoption of an Electronic Patient Record Sharing Pilot Project: Cross-Sectional 
Survey, J Med Internet Res. 22 (4) (2020 Apr 6) e13761. 

[245] K.M.P. Jackman, J. Kane, H. Kharrazi, R.M. Johnson, C. Latkin, Using the Patient 
Portal Sexual Health Instrument in Surveys and Patient Questionnaires Among 
Sexual Minority Men in the United States: Cross-sectional Psychometric 
Validation Study, J Med Internet Res. 23 (2) (2021 Feb 10) e18750. 

[246] K. Turner, A. Clary, Y.R. Hong, A. Alishahi Tabriz, C.M. Shea, Patient Portal 
Barriers and Group Differences: Cross-Sectional National Survey Study, J Med 
Internet Res. 22 (9) (2020 Sep 17) e18870. 

[247] A.L. Neves, K.R. Smalley, L. Freise, P. Harrison, A. Darzi, E.K. Mayer, 
Determinants of Use of the Care Information Exchange Portal: Cross-sectional 
Study, J Med Internet Res. 23 (11) (2021 Nov 11) e23481. 

[248] H. Clarke, S. Clark, M. Birkin, H. Iles-Smith, A. Glaser, M.A. Morris, 
Understanding Barriers to Novel Data Linkages: Topic Modeling of the Results of 
the LifeInfo Survey, J Med Internet Res. 23 (5) (2021 May 17) e24236. 

[249] S. Elkefi, Z. Yu, O. Asan, Online Medical Record Nonuse Among Patients: Data 
Analysis Study of the 2019 Health Information National Trends Survey, J Med 
Internet Res. 23 (2) (2021 Feb 22) e24767. 
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