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:ABSTRACT
1

‘Introduction: Patient education through portals plays a vital role in
‘improving health outcomes of patients. Therefore, this systematic review
‘aimed to investigate the effects of using patient portals on patient education.

i Methods: This systematic review was conducted by searching keywords in
i the title, abstract, and keywords of the studies indexed in scientific databases
i including Embase, Web of Science, Scopus, and PubMed on March 4, 2024,
i without any time limitations. The method of data analysis was qualitative.
iData was extracted and the synthesized and results were presented
Fqualitatively.

!Results: Eleven studies were finally included. The educational interventions
! focused on four aspects: self-management, self-care, knowledge improvement,
'and disease management. Educational approaches were classified into seven
! categories including text messages, video messages, image messages, e-mail,
!frequently asked questions, links to educational resources, and YouTube
!videos. Text messaging was the most common educational approach for
! delivering educational content through portals. Most (Four) studies dealt with
! the design of portals for cardiovascular diseases which indicated the effective
!role of portals for educating this group of patients.

!Conclusion: This review showed that educational interventions through
!patient portals could improve the quality of life related to health, improve
'knowledge, and facilitate communication with healthcare providers by
I'providing patient self-care recommendations.

Copyrlght © 2024 The Author(s); Published by Iran University of Medical Sciences. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Extended Abstract

'Introduction

The goal of healthcare delivery is to
improve patient outcomes, improve patient
experiences in managing their illness,
reduce costs, and improve the experience of
healthcare providers. Patient education is
an effective way to increase patient
participation in their health. Healthcare
providers and organizations believe that
patient engagement through patient
education improves patients’ knowledge,
skills, and confidence in managing their
health and healthcare [1]. Patients need
formal education about their disease. They
need to know about their disease and
understand their symptoms. They should be
educated about diagnosis, appropriate use
of medications, and requests for healthcare
services [2]. In the era of information and
communication technology, digital tools
and the Internet are a rapidly emerging
source of health services and information.
These are very useful media for educating
patients to take care of themselves,
effectively promoting health, and providing
healthcare services in a fast and efficient
manner [3-6]. Patients wusually use
publications, the Internet, and television for
health information; however, only a small
amount of this information is reliable. With
the development of health information
technologies and the increase of the
specialist workforce, the interest in
developing patient portals to involve
patients in managing their healthcare has
become more prominent [7, 8], and the use
of this technology as a method of patient
education and follow-up may be effective
[9]. Portals should be dynamic and
carefully designed to meet the different
needs of diverse patient groups and
subpopulations [10]. Patient portals are
secure online websites that give patients
convenient 24-hour access to personal
health information [11]. Portals typically
provide functionalities such as viewing test

results, scheduling appointments, paying
bills, sending secure messages to providers,
and providing access to patient education
materials [12]. Considering the importance
of patient portals and their positive role in
educating patients, it seems that conducting
a study to examine patient portals and their
educational approaches to providing
educational services is essential. Therefore,
this study was conducted to investigate the
effect of patient portals on patient
education.

'Methods

Study design: This study followed
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) to
report the evidence obtained from studies
included in this systematic review.

Search strategy: We conducted a literature
search on PubMed, Embase, Scopus, and
Web of Science databases on March 4,
2024. The search strategy for each database
was included in Appendix 1. The Medical
Subject Headings and Emtree keywords
and terms were used to search the
databases:

("Patient Web Portal™ OR "Portal, Patient
Web" OR "Portals, Patient Web™ OR "Web
Portal, Patient" OR "Web Portals, Patient"
OR "Patient Internet Portals™ OR "Internet
Portal, Patient” OR "Internet Portals,
Patient” OR "Patient Internet Portal™ OR
"Portal, Patient Internet” OR "Portals,
Patient Internet” OR "Patient Web Portals"
OR "Patient Portal "OR "Portal, Patient"
OR "Patient Portals™) AND (" Education,
Patient” OR “Patient Education” OR
“Education of Patients” OR “Education”)
Eligibility criteria: Studies were included
in this review if they would meet the
inclusion and exclusion criteria as
described below.

Inclusion criteria:

* Interventional studies that had been

conducted with the main purpose of
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investigating the role of portals in patient
education

« Studies published in English

« Studies related to patient portals,
excluding applications and other websites

Exclusion criteria:
« Studies that were not related to patient
portals and were specific to providers.
« Conference papers, letters to the editor,
protocols, and theses

Data extraction and synthesis: Firstly,
duplicate articles were excluded from this
review. Titles and abstracts were
independently screened based on eligibility
criteria. Articles that did not meet the
inclusion criteria were excluded from this
review. Then, the full texts were retrieved
and screened by two separate researchers
based on the eligibility criteria. Disputes
were resolved by discussion, and in the
event of disagreement, the third author
would give the final opinion.

For data extraction, a checklist was used by
two authors independently. In case of
disagreement, the third author expressed
the final opinion. The data elements in this
checklist included year of publication,

name of the first author, country of study,
study design, type of portal, educational
objectives, educational approaches,
purpose, and results.

Quality assessment: The methodological
quality of the included studies was critically
appraised using the Downs and Black
checklist [13]. Two researchers separately
reviewed each included study using this
scoring checklist. Quality scores of 20, 11
to 20, and less than 11 were considered
good, moderate, and poor, respectively. The
higher score represented a better
methodology [13].

'Results

Study selection:The process of identifying
and selecting the studies based on the
PRISMA diagram is shown in Figure 1.0ur
search vyielded 1452 articles. After the
removal of duplicates and articles published
in non-English languages, 910 remained
and were evaluated based on title and
abstract. Of these, 885 were discarded as
not meeting the inclusion criteria, and 25
records were selected for full-text
screening. Finally, 11 eligible articles were
analyzed.

| Identification of studies via databases |

Record
Web of Sciences, Scopus, Embasze
databazez (n=1452)

identified from PubMled,

PubMled: 361
Scopus: 414
Web of Science: 256

=
2
=

(=3
=
=

]
=

Duplicate records removed

Embase:421

Records screen (n=010)

l

Screening

Full text scan (n=23)

h 4

Studies included in review (n =11}

> (n=542)

Study that were excluded based on
the title: (n =833)
Study that were excluded based on
the abstract: (300

Full text article removeddue to
lack of educational interventions
in the patient portal: (14)

Figure 1. Flowchart of the study selection
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Quality Assessment:The mean score for
methodological quality of the studies using
the Downs and Black checklist was 13. The
quality assessment of all articles was
moderate ( Appendix 2).

General characteristics of included
studies: A summary of the characteristics of
all included studies is reported in Table 1.
Of the 11 included studies, 4 (36%) studies
were conducted in the USA [11, 14-17], and
other studies were conducted in Iceland
[18], the Netherlands [19], Sweden [3],
Denmark [20], Australia [21], and Austria
[22]. Study designs were classified into
seven categories of randomized controlled
trials (2, 18%) [3, 22], feasibility study (1,
9%) [18], survey study (1, 9%) [17],
prospective cohort study (1, 9%) [16], two
pilot studies (2, 18%) [11, 19], two
questionnaire studies (2, 18%) [20],
qualitative study (1, 9%) [14, 21] and a
survey study (1, 9%) [17]. The educational
approaches reported in the studies were
classified into seven different categories.
Out of 11 studies, in seven studies, text

messages [3, 11, 16-20], in five studies,
image, and video messages [3, 15, 17, 19,
20], in two studies, e-mail [18, 21], in one
study, telephone interviews [22], links to
educational resources [15], animation [14],
and YouTube video messages [15] were
used to educate patients. All included
studies reported the effective role of patient
portals in patient education. Overall, 11
studies investigated the effect of the patient
portal on patient education. Of these, four
studies targeted cardiovascular diseases,
including cardiac rehabilitation, atrial
fibrillation disease, cardiac surgery, and
congenital heart disease [14, 16, 19, 20],
two studies focused on cancer education
[18, 21], one study targeted improved
quality of life after acute ischemic stroke
[22], and one study on diabetes education
[17]. Furthermore, one study reported the
role of portals in education and
communication in young patients with
families [3], one study focused on acute
care patient portals [15], and another study

focused on menopause [11].

Tablel. The characteristics of the included studies

Author [ : . f
Research | Type of Educatlonaq Educational
A C:tfr?trry Design portal Aims approach | Cazp el
- w “Comparison of the
Kapoor Portal responsiveness of .
etal [16] | Prospecti for \ Text patients with AF to an The use of ec_iucatlonal messages
- - . in the portal improved adherence
1 2024 ve cohort | Atrial Self-care messages AF or anticoagulation to the use of anticoaqulants in
study Fibrillati | | in the portal | educational message atients g
USA on (AF) between two portal P '
B messaging approaches.
Fridriksd Evaluation of the
ottir et al Single- \ | feasibility of the portal | The portal is a practical solution
[18] Arm Self usability, potential for educating cancer patients.
Before- . Message [ predictors of usability The study indicates the
2 2023 and-after Cancer {nanagemen Email and acceptability ,and possibility of improving
celand Feasibilit potential impact of the | treatment results in patients who
y Study portal on patient- use the portal.
reported outcomes
Results gathered from the project
Lamba Examining the provide important information
Pilot Intervent . 9! about the effectiveness of a
etal [11] ducati ion f Disease Text characteristics of . li .
3 2020 education | ion for managemen | message women registered in patient portal intervention on
interventi | menopau - knowledge and shared decision-
t the educational portal -
on se making about menopause and
USA for menopause LR
related conditions in military
women
To determine whether Educational information in the
Willeit A Self- the SROKE-CARD STROKE-CARD web-based
etal[22] | randomiz | Acute empowerm disease management portal reduced cardiovascular risk
4 2020 ed ischaemi ent Text program can prevent and improved health-related
clinical ¢ stroke Improved message cardiovascular quality of life and functional
Austria trial knowledge diseases and improve outcomes in patients with acute
the quality of life in myocardial infarction or transient
these patients ischemic attack
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Tablel. Continue

Author . .
Research | Type of | Educational | Educational
MY L2 Design portal Aims approach s e
Country
Investigating the The multimedia web portal is a
Cohen difference between the comprehensive online patient
et al [14] Online Cardiac | Improved Text public's use of the education tool that is increasingly
5 2020 knowledge cardiothoracic surgery being used by the public to
survey message \ -
surgery portal and surgeons increase knowledge and
USA awareness of the patient | information about cardiovascular
education portal surgery
With an increasing interest in and
Investigation use of digital interventions in
participants' experience supportive cancer care ,there is a
. and understanding of need to understand the patient
Marthick - ; . -
using an interactive experience of such technology.
etal. - Improved o
Qualitati . web-based portal for Participants reported a mostly
6 [21] d Cancer | knowledge Email hvsical activi - ; f Usi b
2019 ve study physical activity positive experience of using a wel
. monitoring, remote portal and physical activity
Australia . ]
symptom reporting, and | monitor .1t was also clear that
delivery of educational personalized messaging positively
components impacted participants ’health
behaviors.
Telereh Cardiac patients had a positive
Melholt abilitati Text o impression of the cardiac
on Investigating how rehabilitation web portal. The
etal A message - . .
. web Improved - cardiac patients use portal helped change their
[20] question Video P j .
7 - portal knowledge remote rehabilitation perspective on how to obtain
2018 naire message ' - L .
for tools for recovery after information online in terms of its
study di Image | habilitati d
Denmark cardiac message surgery relevance to rehabilitation an
increase patient knowledge and
patients eHealth literacy
YouTube
fiiceos The results of this study have been
X Patient education obtained from the experience of
Link to : h A
Grossma W s through acute care |mplem_ent|_ng acute care patient
: portals to help patients portals in six organizations that
netal. Acute educational - - -
Recomm self-care after provide strategies for providing
[15] - care sources , : . .
8 2018 endation patient Self-care including discharge ,complete care plan information ,such as
study r provider-based daily schedule ,problem list ,goals
portal Lexicomp, - . : S
education ,and increase of care ,discharge criteria and post-
USA UpToDate , : . ) - -
MedlinePIu patlen_ts confldence_ in dlschargg care plan _,and )
s knowing their condition | personalized educational strategies
FamilyDoct for each patient
or.org
Patients with diabetes are more
Investigating whether likely than those without this
Jackson Chroni patients with diabetes disease to anticipate improved
Text ] -
etal. c Hlessant benefit more from adherence to medications and self-
9 [17] Survey disease Self-care Vi deog electronic access to care ,with access to their doctors ’
2018 study s messane their doctors 'clinic notes ,although all patients ,
USA )diabet g notes compared to regardless of chronic disease
es( patients without status ,appear to have positive
diabetes perceptions about physician note
access.
Text
Etnel et Congen message Tointroduce an online The preser!t pilot prqject su_cceeded
al [19] . . Improved Vide o P - in developing an online, evidence-
Pilot ital patient information : -
10 | 2017 stud heart knowledge | message ortal for patients with based information portal that was
Netherla Y . Frequently P orp . supported by both patients and
disease congenital aorta in the .
nd asked physicians
- Netherlands
questions
To develop a web This study supports the fact that a
Hanberg portal designed to portal may be used as a suitable
er Text facilitate self- supplement to traditional patient
Ludvigss | Randomi | Educati management ,including education and support.
Self- message .
on ,and zed onal . diabetes-related Web portal 2 may be useful as a
11 ; managemen | Video - - . .
Nordfeld | controlle | patient t message information and social supplement to traditional care for
t[3] d trial portal 9 networking functions , diabetic patients. Widespread use
2013 and to study its use and of the portal requires integration
effects in children with into routine care and promotion by
Sweden diabetes members of the diabetes care team.
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Clinical characteristics of included
studies: Of the 11 included studies, two
studies had a control group as opposed to an
intervention group (intervention with web
portal). In one of these studies, there was no
difference at the beginning and after the
first year of study between the intervention
and control groups regarding health-related
quality of life (HRQoL), empowerment,
perception of quality of care, severe
hypoglycemia and frequency of self-
monitoring of blood glucose[3]. However,
in another clinical trial study, a significant
improvement in health-related quality of
life was observed, and the practical care
portal (SROKE CARD) reduced the risk of
cardiovascular disease and improved
health-related quality of life and functional
outcomes in patients with acute ischemic
stroke [22]. In another included study, the
feasibility of portal interventions in patient
education was discussed. This study found
that patients were highly satisfied with the
use of these types of programs. The
"delivery of patient educational materials"
feature of the portal was understandable
from the patients’ point of view and suitable
for receiving educational information. The
patients were better prepared for their first
educational session before starting the
treatment [18]. In another study, after
surveying patients about the benefits of
educational information in the portal,
diabetic patients believed that using the
portal improved self-management, and use
of medications [17]. In other studies, the
results of portal intervention for patient
education showed that the use of cardiac
telerehabilitation portals was useful for
patient education and increased the e-health
literacy skills of cardiac patients [20]. The
educational messages available in the portal
had a positive effect on the health behaviors
of the participants, as well [21].
Educational aims: Portal interventions
identified in this review reflected on four
different  aspects, including  self-
management, self-care, improved
knowledge, and disease management.

1. Self-management
Self-management is defined as "a person's
ability to manage the symptoms, treatment,
physical, psychological and social
consequences and lifestyle changes of a
chronic disease” [23]. Of the 11 studies
reviewed, two studies targeted patient
portals to improve self-management [18,3].
One study included a variety of evidence-
based information for patients about cancer
treatment, its side effects, and symptoms,
[18]. Another study dealt with information
related to diabetes, investigating the use and
impact of social networks in the self-
management of children with diabetes [3].
2. Self-care

Of the 11 included studies, three studies
provided educational content through a
portal aimed at improving self-care [15-17].
Patients with diabetes were significantly
more likely to believe that having access to
and reading their notes in the portal would
help them take their medication better and
take better care of themselves [17]. In acute
care portals, patients received the necessary
training for self-care after discharge [15].
Evaluating patient responsiveness to
different portal-based messaging methods
showed that the patients were more
responsive in terms of message opening and
subsequent anticoagulation initiation with
the targeted approach [16].

3. Improved knowledge: Acute
ischemic stroke [22], cardiac disease [20],
congenital heart disease [19], and cardiac
surgery [14] were the main chronic diseases
reported in the included papers. Studies that
focused on improving knowledge reported
the portal helped change patients’ views as
to how they could obtain online information
in terms of their relation to their
rehabilitation, and increase  patients’
knowledge about how to seek and find online
health information [20]. In examining the
impact of the information available in the
portal on patients with congenital heart
disease, the results showed that the portal
improved patients' knowledge, reduced
anxiety, and improved quality of life [14,24].
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4, Disease management

The concept of disease management
includes the implications of appropriate
versus inappropriate treatment on the
overall cost and clinical outcome of a
particular disease. One of the 11 studies
mentioned management of the disease
through the portal [11] and reported that a
patient portal intervention played an
important role in menopause knowledge
and decision-making among women [11].

'Discussion

This study reviewed 11 studies on
educational interventions using patient
portals. Interventions that were identified in
this review aimed to deliver educational
materials through patient portals for self-
management, self-care, improved
knowledge, and disease management.
Another important finding was that all
studies were published between 2013 and
2024, reflecting that patient portals are still
a relatively new resource being developed.
The text message approach was the most
applied common format for delivering
educational materials through a portal.
Eight studies used text messages to educate
patients [3, 11, 16-20, 22]. Several
published studies have examined the impact
of portal messaging. Toscos et al [25,26]
found that a multicomponent intervention
that included sending portal messages led to
higher atrial fibrillation knowledge and
adherence to treatment in patients with
atrial fibrillation in the intervention group
compared to the control group. In five
studies, video messages were used to
educate patients. It appears that targeted
video-based educational interventions can
improve patient experience and outcomes.
Furthermore, audio or visual educational
aids may increase patient understanding of
a particular situation or specific procedure
[27]. Another study looked at the
effectiveness of patient education through
patient portals and showed that patients
found educational resources provided
through patient portals useful, and when

used, had a significant impact on patient
outcomes [1]. The results of cardiac
patients' experiences with the remote
rehabilitation web portal showed a positive
perception of the portal. The portal helped
change their perspective and knowledge
about how to get information online [20].
In general, a critical component of patient
portals is their educational aspect, because
they provide patients with the information
they need to make informed decisions about
their care. Considering the potential impact
of portals on patient education, it is
suggested that future studies design portals
with the ability to use technologies, such as
artificial intelligence and machine learning,
to provide healthcare providers with
personalized experiences tailored to the
needs of each patient.
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