
I. Introduction

The fusion of healthcare and information technology (IT) 
has ushered in pivotal changes in the modern medical realm. 
This integration de-centralized the traditional authority 
of physicians and enhanced patient involvement and self-
management capabilities [1]. Moreover, the incorporation 
of IT spurred the development and dissemination of new 
medical services and solutions. Amid these transformative 
shifts, personal health records (PHRs) have emerged as a key 
tool among various strategies to integrate IT into healthcare, 
offering tangible benefits to patients. Beyond providing a 
platform for patients to generate and manage their health 
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information, PHRs encompass a range of convenient fea-
tures, from accessing medical records to facilitating hospital 
appointments and billing services. Furthermore, PHRs play 
a crucial role in expanding the quality and scope of medical 
services by offering patients access to remote medical servic-
es and IT-centric medical initiatives such as virtual clinical 
trials [2,3].
 The utilization of PHRs in healthcare varies substantially, 
influenced by factors such as national medical cultures, in-
frastructural differences, and policy frameworks. In contexts 
where patient autonomy is integral to medical decision-
making, systems have been developed to empower individu-
als with PHRs, enabling them to manage their health proac-
tively. The United States established a foundation for PHR 
adoption through the Health Information Technology for 
Economic and Clinical Health (HITECH) Act and electronic 
medical record (EMR) incentive programs. Collaborative ef-
forts in 2010 between the US Department of Veterans Affairs 
and multiple institutions led to the launch of the “Blue But-
ton” service, which initially targeted veterans. This service, 
which expanded to all patients by 2013, began by facilitat-
ing the exchange of patient information in PDF format [4]. 
However, it has evolved to support inter-institutional PHR 
data transfers and integration with third-party applications, 
thus promoting ongoing personal health data utilization. In 
the United Kingdom, the National Health Service app al-
lows citizens to access their medical records [5]. Simultane-
ously, it offers basic medical services such as symptom input, 
outpatient appointments, and repeat prescription orders. 
Finland centralized its citizens’ medical records using the 
Kanta system, allowing data utilization without national re-
imbursement [6]. Meanwhile, the Netherlands, through the 
MedMij project, champions the use of wearable devices by 
third-party vendors for PHRs [7]. Conversely, South Korea 
primarily adheres to a hospital-linked PHR blueprint. It is 
worth noting the absence of comprehensive research into 
the functional deployment of PHRs, especially in crucial 
domains like medical data interchange and its relay to third-
party entities.
 This study explored the PHR landscape in Korea using data 
from the 2020 National Health and Medical Informatization 
Survey [8]. Through a meticulous assessment of PHRs’ car-
dinal attributes in practice, we aim to provide stakeholders 
with robust data to steer dialogues on PHR evolution and its 
prospective integration into the country’s healthcare system. 
Our insights are expected to guide and optimize the forth-
coming initiatives of Korean PHR firms, health establish-
ments, and the patient community.

II. Methods

1. Study Design
In 2020, an IT survey was conducted under the auspices of 
the Ministry of Health and Welfare and the Korea Health 
Information Service. This initiative was jointly carried out 
with related academic societies such as the Korean Society 
of Medical Informatics, the Korean Information Technology 
of Hospital Association, and the Korean Health Information 
Managers Association. While this survey was built upon the 
foundation of previous surveys from 2015 and 2017, it was 
designed to cover a broader range of topics, including the 
standardization and security of medical data, the integra-
tion of various systems and data, the use of secondary data, 
personnel, and IT system governance. A total of 94 ques-
tions were crafted to address four domains, with one domain 
specifically focused on assessing the “advanced healthcare 
IT system status” including PHRs. A detailed analysis of this 
report has been presented in previous paper [9].

2. Composition and Definition of the PHR Survey
Given that the survey targeted hospitals across the country 
with varied sizes and infrastructures, the scope of the PHR 
investigation was balanced in line with other domains. In 
this survey, the term “PHR” denotes an information sys-
tem designed for the electronic recording of an individual’s 
health-related data. This encompasses technologies and ser-
vices where an individual proactively integrates and manages 
their medical information, lifestyle habits, genomic data, 
and public health information. Furthermore, individuals can 
selectively share and utilize this information as they deem 
appropriate. For this survey, a PHR was defined as a web or 
app system implemented by a healthcare institution to pro-
vide patients with convenient functionalities and medical 
information. The questions within the PHR domain were 
categorized into the following: the adoption and planning 
status of the information system, online features for patient 
convenience, current operation status and future plans of the 
PHR system, the extent of hospital data provision, and the 
authentication methods used in the PHR system.

3. Sample Selection and Survey Methodology
Domestic medical institutions are classified based on bed 
capacity: tertiary care hospitals handling intractable diseases 
with more than 100 beds, general hospitals with fewer than 
100 beds, and hospitals with a capacity ranging between 30 
and 100 beds. The survey items related to PHR were con-
ducted across all 574 medical institutions without distinc-
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tion of type or bed count. However, hospitals with a capacity 
between 30 and 100 beds were partially sampled. This study 
utilized multiple survey methods, including face-to-face 
interviews, online surveys, and surveys via fax/email. The 
detailed design and methodology of the survey have been re-
ported in previous research [9]. This study was exempt from 
ethical review and  approved (IRB no. 2021-0622).

III. Results

1. Status of PHR Implementation
We examined the adoption status and types of PHRs across 
various medical institutions. In light of the recent trend of 
medical facilities providing patient information through 
multiple channels, we carried out a survey specifically assess-
ing standard medical institution portals, web-based tethered 
PHRs, and mobile PHRs. Among the institutions surveyed, 
487 hospitals (84.9%) had set up a medical institution portal. 
However, only 81 hospitals (14.1%) had introduced web-
based or mobile PHRs. Focusing on tertiary care hospitals, 
28 out of 42 (66.7%) operated either web or mobile PHRs. 
For general hospitals, 42 (or 15.0%) had PHRs, while only 11 
smaller-scale hospitals (4.4%) had them in operation (Figure 
1). There was a noticeable trend for larger hospitals to make 
more extensive use of PHRs. Moreover, many of the hospi-

tals that had not yet adopted PHRs displayed a high inclina-
tion to implement them within the next 3 years.

2. PHR Features
A characteristic of tethered PHRs is their ability to offer 
patients access to medical information and various service 
functionalities. We investigated which services each hospi-
tal’s PHR provided. Services offered either through web or 
mobile platforms included the application and issuance of 
certification documents, provision of educational informa-
tion, receipt of medical fees, and appointment reservation 
features (Table 1). For the online application and issuance of 
certification features, tertiary care hospitals had the highest 
adoption rate (87.8%). General hospitals and smaller hos-
pitals registered considerably lower rates (19.7% and 7.9%, 
respectively). Additionally, when it came to the online provi-
sion of educational information, tertiary care hospitals again 
led, with an adoption rate of 51.2%. In comparison, general 
hospitals with more than 300 beds and smaller hospitals 
showed relatively lower adoption rates (10.2% and 7.1%, 
respectively). Regarding the feature of online payment re-
ceipt, tertiary care hospitals once again dominated with an 
adoption rate of 63.4%, while general hospitals and smaller 
hospitals had lower rates (12.8% and 4.4%, respectively). 
For the online appointment reservation feature, tertiary care 
hospitals likewise reported a very high adoption rate (95.1%). 
General hospitals and smaller hospitals had adoption rates 
of 46% and 17.5%, respectively.

3. Patient Information Access through PHR
Tertiary hospitals had the highest proportion of institutions 
with PHRs allowing patients to view medical information 
online via mobile devices (64.3%). Meanwhile, general hos-
pitals with more than 300 beds, general hospitals with fewer 
than 300 beds, and smaller hospitals exhibited usage rates 
of 22.6%, 2.5%, and 0.9% respectively. Among healthcare 
institutions that had not implemented the online medical in-
formation viewing feature, the intent to introduce this capa-
bility within the next 3 years was indicated by 11.9% of ter-
tiary care hospitals, 14.3% of general hospitals with over 300 

Table 1. Types of services provided through personal health records according to hospital category (unit: %)

Service Tertiary hospital General hospital Hospital

Reservation 95.1 46.0 17.5
Payment receipt 63.4 12.8 4.4
Document issuance 87.8 19.7 7.9
Education provision 51.2 10.2 7.1

Tertiary hospital General hospital Hospital
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Figure 1.   Adoption status of personal health records (PHRs) ac
cording to hospital category.
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beds, 22.5% of those with fewer than 300 beds, and 14.6% of 
smaller hospitals. Moreover, the implementation of features 
such as the ability for patients to download medical informa-
tion online, transfer medical information online, and input 
their own data directly were generally found to be lacking. 
Among institutions that had not incorporated the ability 
to download medical information, plans to introduce this 
feature within the next 3 years were indicated by 28.6% of 
tertiary care hospitals, 13.5% of general hospitals with more 
than 300 beds, 22.5% of those with fewer than 300 beds, 
and 15.1% of smaller hospitals. For the feature enabling the 
transfer of medical information online, the percentages were 
19% for tertiary care hospitals, 12% for general hospitals 
with more than 300 beds, 20% for those with fewer than 300 
beds, and 13.8% for smaller hospitals. Additionally, among 
institutions that had not incorporated the patient’s direct 
input feature, the intent to implement within the next 3 
years was expressed by 16.7% of tertiary care hospitals, 16% 
of general hospitals with over 300 beds, 19.1% of those with 
fewer than 300 beds, and 13.4% of smaller hospitals.

4.  Medical Information Exchange and Data Integration 
Functions

We assessed the extent to which PHRs were used to access 
and utilize medical data. While there was a notable level of 
provision for viewing, downloading, and transmitting medi-
cal information, the level at which patients directly entered 
their own health data, transferred information from wear-
able devices to PHRs, and sent biometric measurements 
from the PHR to EMRs was found to be comparatively low 
(Figure 2). In response to the application of integrating bio-
metric measurement data from wearable devices into mobile 

PHRs, the rates for tertiary hospitals, hospitals with more 
than 300 beds, those with fewer than 300 beds, and smaller 
hospitals were respectively 14.3%, 0.8%, 0%, and 0.4%, which 
are strikingly low. Furthermore, among medical institutions 
that have not established a feature for integrating biometric 
data from wearable devices to the PHR system, 33.3% of ter-
tiary hospitals, 18.6% of hospitals with over 300 beds, 19.6% 
with fewer than 300 beds, and 12.7% of smaller hospitals 
indicated plans to implement this feature within the next 3 
years. Regarding the capability to transmit biometric data 
from mobile PHRs to EMRs, the adoption rates for tertiary 
hospitals, those with over 300 beds, those under 300 beds, 
and smaller hospitals were notably low, at 9.5%, 0.8%, 0.5%, 
and 0.4%, respectively. Of the medical institutions that had 
not developed the feature to transfer biometric data from 
PHRs to EMRs, those considering its adoption within the 
next 3 years included 31% of tertiary hospitals, 20.3% of hos-
pitals with more than 300 beds, 19% of those with less than 
300 beds, and 13% of smaller hospitals.

5. Type of Clinical Data from EMR Transferred to PHR
Among the clinical information provided through patient 
portals or PHRs, test results were the most common, with 
tertiary hospitals accounting for the highest proportion 
(54.8%). General hospitals with over 300 beds, general hos-
pitals with fewer than 300 beds, and other hospitals showed 
considerably lower rates, recording 18.6%, 4.2%, and 7.7%, 
respectively. Other types of provided clinical data in de-
scending order of prevalence included drug lists, disease and 
health education, payment information, medical summaries, 
vital signs, vaccinations, allergies, insurance details, and 
past medical history. However, in most cases, only the func-
tionality to view the clinical information was provided, with 
the download capability being almost non-existent. Among 
tertiary hospitals, prescriptions were the most frequently 
offered item for download (9.5%), while diagnoses, educa-
tional materials, and test results were each offered by 7.1% 
(Figure 3).

IV. Discussion

The growing integration of IT in healthcare has led to the 
widespread adoption of PHRs. This has given patients more 
control over their own health information, which can be 
empowering. However, different healthcare systems present 
unique challenges and opportunities for PHRs. In this study, 
we observed that although up to 66.7% of tertiary hospitals 
had adopted PHRs, only 58% of these institutions furnished 
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patients with medical information. Thus, the effective adop-
tion rate, which requires patients to be able to access their 
personal health data, stood at a mere 38.7% [10]. Notably, 
smaller hospitals demonstrated remarkably lower levels of 
both PHR adoption and the provision of medical informa-
tion, implying a notably low level of adoption among local 
primary care providers. While the most common types of 
health information provided were test results and medica-
tions, downloading the data was not possible in the majority 
of cases. Consequently, patients were largely restricted to 
inquiries, resulting in limitations in computable information 
exchange. Although the essence of PHR involves enabling 
patients to access, control, manage, and communicate about 

their health information while also aiding decision-making, 
the predominant PHRs in Korea remain deficient in these 
core functionalities. Instead, they appear to emphasize fea-
tures that cater to hospital administrative conveniences, such 
as scheduling, billing, and documentation. Mobile PHR ser-
vices are widely available and have great potential, but their 
linkage to lifelog data and use in medical treatment are still 
low.
 Tethered mobile PHRs, developed and provided proactively 
by medical institutions, began in 2010 [11]. The early 2010s 
saw the beginning of widespread smartphone distribution 
in Korea [12], and there was a shortage of commercialized 
health management apps at that time. With the expansion of 
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smartphone users and the explosion of commercial health-
care apps [13], the functionality of hospital PHRs to manage 
one’s own health information has decreased in significance. 
Moreover, records of patients’ daily healthcare activities 
cannot be linked to EMRs, which limits the ability of medi-
cal institutions to provide seamless care. This may be due 
to negative perceptions regarding using patient-generated 
health data in medical field [14] and lack of motivation. To 
this end, it is necessary to report on the patient’s usual con-
dition as an area of treatment, use validated patient-reported 
outcome measure forms [15], patient-generated health data–
EMR linkage, and appropriate data curation according to 
patient diagnosis and clinical context.
 Regardless of the size of the medical institution, the clinical 
information provided at the highest rate through PHR was 
found to be lab test results. Lab test results furnish impor-
tant information for clinical decision-making but are lim-
ited information in that they must be combined with other 
information, such as imaging tests and medical personnel’s 
observations, to determine the patient’s condition correctly. 
However, lab test results can be delivered in a relatively small 
amount of structured data compared to information such 
as imaging tests, pathological tests, and medical personnel’s 
observations, and the difference between normal and abnor-
mal can be intuitively judged based on the reference range 
[16]. Indicators that present mid- to long-term status, such 
as glycated hemoglobin levels in patients with diabetes, can 
be used as intuitive goals for patients to manage their own 
health [17,18]. Additional research is needed to investigate 
the effectiveness of providing test results and determine 
whether relevant patient education content is appropriately 
provided according to test results and how it affects patients’ 
health management behavior.
 PHRs can be sustainably developed and provided only 
when both the interests of medical institutions and the needs 
of patients are met. Services such as clinic appointment re-
servations and document issuance provide convenience to 
patients by increasing service accessibility, which can help 
the hospital’s profits by reducing personnel needs and re-
cruiting new patients. Some medical institutions only pro-
vide these convenient functions without providing health 
information. The provision of health information in Korea 
is still insufficient to meet these mutual needs. In the United 
States, the Fast Healthcare Interoperability Resources (FHIR) 
standard was developed as part of a government-led em-
phasis on interoperability, and it became possible to benefit 
from services such as receiving content based on patients’ 
self-record information through FHIR-based PHR apps [19] 

(e.g., Krames On FHIR). In addition, it has been changed to 
an interoperability promotion program with three levels of 
meaningful use, and prices are provided based on the 21st 
Century Cures Act. Patients should be able to experience the 
usefulness of PHRs led by supporting medical institutions 
while receiving customized health services, and hospitals 
should also receive corresponding compensation. Because 
there is no reward for providing patient information through 
PHRs, domestic PHRs are still focused on hospital profits, 
even though patient engagement through PHRs can help im-
prove patient safety and quality of care.
 If the interoperability of personal health data is guaranteed, 
developing services for patients would require fewer resourc-
es through open software development. A single medical 
institution or research institute cannot achieve this alone; it 
requires government-led initiatives. These initiatives should 
encourage medical institutions to actively provide patients 
with medical information through PHRs and to encourage 
patients to receive services based on their own information. 
As part of these efforts, in Korea, a PHR based on inter-
institution linkage was developed and distributed through 
the My Health Record app centered on national institutions 
[20]. This app provides access to diagnosis history, medica-
tion history, vaccination history, and more. The data can be 
linked and utilized in other health apps through app-to-app 
data linkage. While there is currently no PHR system that 
allows information exchange between medical institutions, 
efforts are underway to establish an FHIR-based, subject-
centered data movement environment through the MyData 
project [21]. Furthermore, the revision of the law to include 
the right to request the transmission of personal health in-
formation is drawing attention for its potential impact on the 
health and medical field.
 Currently, the only government support for systems that 
transmit health information between medical institutions 
is the Medical Information Exchange Project [22]. My-
Healthway (the medical MyData project) represents the 
first instance of government support for the provision of 
medical information through PHRs, and the pilot project 
began in 2021 [20]. Based on the revision of the enforce-
ment ordinance on the right to personal data transmission 
and portability [23], related research and development 
projects are expected to increase. However, despite efforts 
to assist medical institutions in establishing platforms for 
the provision of medical information through the national 
MyHealthway project, we are currently unable to guarantee 
stable and long-term profits akin to those generated by fee-
based services. Consequently, it may be challenging to bring 
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about significant short-term changes in the PHR ecosystem 
that each medical institution has independently constructed. 
Therefore, an incentive system should be integrated with the 
MyHealthway project to provide practical assistance in man-
aging national health information.
 For hospitals to offer direct or indirect identifiers via PHR 
and to integrate healthcare services, it is crucial to strictly 
consider security, consent acquisition, and access author-
ity management. Furthermore, government support is es-
sential for this PHR ecosystem. Beyond national projects 
aimed at addressing these issues, legal and policy support 
must be provided to enable the provision of PHR services 
as an integral part of healthcare services. The FHIR-based 
MyKanta, utilized by five Nordic countries including Fin-
land, is a national PHR that offers a platform for patients 
and medical professionals to collaborate. This is achieved by 
linking health information with social security information 
[24]. Additionally, Australia’s My Health Record, which was 
launched in 2012 under the Personally Controlled Electronic 
Health Record Act, now functions to create and provide 
records for nearly all citizens through an opt-out method 
[25]. Therefore, to actively utilize PHR services on a national 
scale, it is necessary to encourage activation through the 
evaluation and support of basic function fidelity.

1. Limitation
We were unable to obtain information on the actual usage 
or service retention of PHR services. Consequently, this 
study is limited in its ability to determine which services are 
most needed by patients and to illustrate how the medical 
information provided is truly benefiting them. Despite these 
limitations, this is the first study in which a nationwide sur-
vey has been conducted on the provision of personal health 
information in South Korea. Given that South Korea rapidly 
implemented and adapted EMR systems, the types of PHRs 
spontaneously developed by medical institutions could serve 
as valuable references.

2. Conclusion
The integration of IT into healthcare has catalyzed the rise of 
PHRs, promoting patient-centric care. However, our study 
revealed disparities in PHR adoption, especially in smaller 
institutions. While tertiary hospitals have taken promising 
steps in this direction, the provision of comprehensive health 
data to patients remains limited. In Korea, many PHRs pri-
oritize administrative features over patient empowerment. 
Although mobile PHRs have the potential for growth, the 
limited use of comprehensive lifelog data and its medical 

application highlight existing gaps. Addressing these dis-
crepancies is crucial for maximizing the benefits of PHRs in 
patient care.
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