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Abstract

Background: Despite extensive and continuing research in the area of patient portals, measuring the impact of patient portals
remains a convol uted process.

Objective: Thisstudy aimsto explore what isknown about patient portal eval uations and to provide recommendations for future
endeavors. The focusis on mapping the measures used to assess the impact of patient portals on the dimensions of the Quadruple
Aim (QA) framework and the Canada Health Infoway’s Benefits Evaluation (BE) framework.

Methods: A scoping review was conducted using the methodological framework of Arksey and O’'Malley. Reporting was
guided by the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) extension for scoping reviews.
A systematic and comprehensive search was conducted using the Ovid platform, and the following databases were searched:
Ovid MEDLINE (R) ALL (including epub ahead of print, in-process, and other nonindexed citations), EMBASE, and PsycINFO.
CINAHL on the EBSCO platform and Web of Science were searched for studies published between March 2015 and June 2020.
A systematic gray literature search was conducted using the Google search engine. Extracted data were tabulated based on a
coding template devel oped to categorize the literature into themes and areas of interest.

Results: A total of 96 studies were included for data extraction. The studies were categorized based on the QA dimensions,
with strict adherenceto the definitions for each dimension. From the patients' perspective, it was determined that most evaluations
focused on benefits and barriers to access, access to test results, medication adherence, condition management, medical notes,
and secure messaging. From the population perspective, the evaluations focused on the increase in popul ation outreach, decrease
in disparities related to access to care services, and improvement in quality of care. From the health care workforce perspective,
the evaluations focused on the impact of patients accessing medical records, impact on workflow, impact of bidirectional secure
messaging, and virtual care. From the health system perspective, the eval uations focused on decreases in no-show appointments,
impact on office visits and telephone calls, impact on admission and readmission rates and emergency department visits, and
impact on health care use. Overall, 77 peer-reviewed studies were mapped on the expanded version of the BE framework. The
mapping was performed using subdimensionsto create amore precise representation of the areasthat are currently explored when
studying patient portals. Most of the studies evaluated more than one subdimension.

Conclusions: The QA and BE frameworks provide guidance in identifying gaps in the current literature by providing away to
show how an impact was assessed. This study highlights the need to appropriately plan how the impact will be assessed and how
the findings will be trandated into effective adaptations.

(J Med I nternet Res 2020;22(12):€24568) doi: 10.2196/24568
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Introduction

Background

Electronic patient portals are secure websites tied to an
institutional electronic health record (EHR) system from which
patients can view their medical information. These types of
records are populated with a person’s lifetime health history.
The information comes from various sources, including
community clinics, hospitals, physicians, pharmacies, and
laboratories. Many allow patientsto view appointments, medical
test results, and medication therapies and communicate with
their hedlth care providers through a secure platform [1,2].
Although evidence suggests that the implementation of patient
portals can have a positive impact on patient care and patient
outcomes, many health systems have been slow to adopt them
because of various concerns [3-6].

Patients have expressed concerns about accessing and
maintaining health information in a private and secure manner
[2,7,8]. Asthese portals are web-based tools, some worry that
their data could be seen by other individuals and by insurance
companies[9]. Others have expressed concerns around optimal
design and functionality [2]. Furthermore, not all patients have
accessto acomputer, smartphone, or tablet to accesstheir record
[10].

Health care providers have conveyed concerns about the
implementation, availability, and impact of portals on the
patient-provider relationship. Physicians continue to be
concerned that portals will increase their workload, without a
mechanism for remuneration in fee-for-service models[11]. In
addition, there are some uncertainties around physician
obligations with respect to portal use [9,11-14]. Providers are
concerned that thistype of health technology will start replacing
office visitsand thus have an impact on theway careisprovided
[15]. Another practice-related concern is the absence of
transparency surrounding the provider’srole and accountability
with respect to patient portals and protection of patient data[3].

For governments, the challenge of implementing portals has
been the upfront cost of establishing an effective and efficient
system [14,16,17]. Furthermore, studies show that the majority
of health information technology investments are struggling to
achieve the anticipated benefits [18-21].

Despite continuing extensive research in this area, the
implementation and adoption of these systems remains a
convoluted process. First, although various reviews [22-31]
have been conducted in this area recently, none have focused
on the impact of patient portals within the context of the 4
specific dimensions of the Quadruple Aim (QA) framework
[32]. Second, the majority of published reviews have examined
one characteristic, such as engagement, barriers and facilitators,
outcomes, or communication, and these reviews usualy
emphasize patients or health care providers. Third, no reviews
have looked at which patient portal functions are most
commonly used to evaluate impact based on the Canada Health
Infoway’s Benefits Evaluation (BE) framework [33].

Two frameworks for analysis were incorporated: the QA and
BE frameworks. The QA framework is a modification of the
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established Triple Aim Framework [34] of hedth care
improvement, which focuses on evaluating 3 dimensions of
care: improving the health of populations, improving the patient
and caregiver experience, and reducing the per capita cost of
health care. The QA framework [32] focuses on improving the
work life of providersasthefourth dimension, providing amore
comprehensive approach to the eval uation of health technology.
Definitionsfor each of the QA dimensionswere used to identify
measures asthey related to what is considered significant to the
patient (ie, preferences, satisfaction, communication, access,
engagement, use, etc), population (ie, equity, access, disparities,
etc), heath system (ie, costs, utilization, etc), and health
workforce (ie, satisfaction, workload, preferences, etc).

The BE framework [33] as described and expanded by Lau et
al [35] was used to organize measures from peer-reviewed
studies. The BE framework was introduced in 2006 by Canada
Health Infoway to determine how evaluations might be
conducted to capture and measure relevant indicators. The
indicators are divided into 8 categories (system quality,
information quality, service quality, quality, access, productivity,
use, and use satisfaction) and 20 subcategories. Lau et a [35],
in their review of systematic reviews, added patient and
provider, implementation, and change/improvement as additional
categories, which were incorporated in this study.

Objectives

The purpose of this study is to explore what is known about
patient portal evaluations and provide recommendations for
future endeavors. It specifically addressesthefollowing research
guestions:

1. How is the impact of patient portals measured from the
standpoint of the 4 specific dimensions (patients, population,
health care workforce, and headth system) of the QA
framework?

2. What components from the BE framework (as expanded
by Lau et a [35]) are most commonly eval uated to measure
impact?

Methods

M ethodology

A scoping review was conducted following the 5 stepsidentified
by Arksey and O’ Malley [36]: identifying the relevant research
guestion; identifying the various relevant studies in this field;
selecting studies; charting the data; and collating, summarizing,
and reporting the results. This type of review is recognized as
particularly useful for exploring topics with inconsistenciesin
the current evidence, as it appropriately captures broad and
ambiguous topics and approaches.

In this study, impact is defined as the overall effects, direct or
indirect, of a policy, strategy, program or project (in this case,
patient portals) [37].

No ethics approval was sought or required for this study, as it
did not involve any human subject because it was only focused
on reviewing the literature.
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Data Sources and Sear ches

To capture thewide array of studiesthat may berelevant to this
topic, all study designs wereincluded. A gray literature search
was developed to capture all relevant publications, such as
government and eval uation reports. Publications that study the

Textbox 1. Inclusion and exclusion criteria.
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sameintervention in the same set of patients were matched and
classified as a single study.

Theinclusion and the exclusion criteriaare described in Textbox
1.

Inclusion criteria

«  Studieswith any defined impact and outcomes of tethered patient portals or personal health records

«  Studieswith relevant impact and outcomes of tethered patient portals or personal health records

Exclusion criteria

«  Studies without any defined impact and outcomes of tethered patient portals or personal health records
«  Studieswith no relevant impact and outcomes of tethered patient portals or personal health records

«  Studies describing impact and outcomes of untethered patient portals or personal health records

«  Non-English language

«  Documents published before 2015

o Abstracts

o Commentaries

«  Opinions

« Articles summarizing study findings

o Clinical trialsand clinical trial recruitment

With support from an experienced medical information
specidist, a search strategy for peer-reviewed papers was
developed and tested through an iterative process. Another
senior information specialist peer reviewed the strategies before
execution using the peer review of electronic search strategies
(PRESS) checklist [38]. Thefollowing databases were searched
using the OVID platform: Ovid MEDLINE, including epub
ahead of print, in-process, and other nonindexed citations,
EMBASE, and PsycINFO. CINAHL (Cumulative Index of
Nursing and Allied Health Literature) on the EBSCO platform
and Web of Science were also searched. All searches were
performed on June 8, 2020. Strategies used a combination of
controlled vocabulary (eg, Patient Portals, Electronic Health
Records, Patient Access to Records) and keywords (eg, health
portal, EHR portal, ehealth patient access). Vocabulary and
syntax were adjusted across databases. Specific detailsregarding
the strategies appear in Multimedia Appendix 1. After removal
of al duplicates, the total number of articles remaining was
34,128. Citations retrieved via the searches of electronic
databases were imported to Covidence, a Cochrane-supported
software designed for conducting reviews.

A systematic gray literature search was conducted using the
Google search engine in Edmonton, Alberta, Canada, between
February 13 and 25, 2020. The search term patient portal was
combined with the terms impact or outcome. The first 100 hits
were considered from each combination. In addition,
organizational websites of Canada Health Infoway, Canadian
Agency for Drugs and Technologies in Health, the National
Ingtitute for Health and Care Excellence, the International
Network of Agencies for Health Technology Assessment, and
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the World Health Organization were scanned. Finally, the
reference lists of theincluded articles were searched manually.

Study Selection

The relevance of the retrieved studies was assessed using the
inclusion criteria to ensure that they were related to the topic
of thisstudy. All citationswerereviewed by titlesand abstracts.
All articles that focused on topics other than patient portals or
personal health records were eliminated. Thus, 2259 articles
remained, the titles and abstracts of which were screened
independently by 3 researchers(MA, TS, and DM) who applied
theinclusion and exclusion criteria. For quality assurance, 9.96%
(225/2259) of the articles were reviewed by more than one
researcher. No significant discrepancies were noted.

Potentially relevant citations were then retrieved and divided
among the 3 researchersfor screening using the sameinclusion
and exclusion criteria. For quality assurance, 10% (9/96) of the
papers were reviewed by more than one researcher. No
significant discrepancies were noted.

Studies that focused on untethered patient portals or personal
health records, which were not available in English or were
conference abstracts, unpublished dissertations, opinions, or
editorials, were excluded.

A total of 10 reviews[22-31] that fit the inclusion criteriawere
identified. References from each of the reviews were scanned,
and 58 articles that met the inclusion criteria were identified.
Of these, 7 were reviewed and determined to be captured in the
studies already included.
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Data Extraction

Asis customary in scoping reviews, an iterative approach was
used to extract data from the selected studies. A dataextraction
form was developed and reviewed to categorize the literature
into themes and areas of interest, which varied by study type.
The following elements were considered, discussed, and
incorporated in the data extraction form (tabular format):
authors, title, publication date, country, type of source, study
setting, research questions, aims, data collection methods,
vendor, patient portal name, patient portal functions, deployment
date, end date of the project, type of evauation, humber of
patients impacted, number of staff impacted, intervention,
control, length of follow-up, benefit area, net benefit indicators,
measures, definition of measures, toolsused to measure, results
and key themesidentified in the study, identified successfactors,
identified challenge factors, identified recommendations, and
other considerations, thoughts, and notes.

The extraction form was piloted with severa sources and any
identified issues were corrected.

Quality Assessment

As scoping reviewsinclude abroad range of information sources
and topics, no critical appraisal of the quality of the included
papers was conducted. Although there are various suggested
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[39] approaches for accomplishing this, there is no consensus
among experts in the field on this matter.

Data Analysisand Synthesis

Extracted data were tabulated based on a coding template
developed to categorize the literature into themes and areas of
interest, which varied by study type and QA perspective. The
studies were categorized based on the QA dimensions, with
strict adherence to the definitions for each dimension [32,34].
Furthermore, the eval uated patient portal functionswere mapped
onto the BE framework [33,35]. A descriptive, analytical
approach was used to summarize the outcomes of the studies.
In addition, alist of the various terms/outcomes/variables that
were used to describe impact was compiled.

Results

Resultsof the Literature Search

A tota of 34,371 citations were identified through the
peer-reviewed and gray literature searches. From these, 241
citations were considered for a full-text review. In total, 96
studies were included for data extraction. The search strategy
results are described using the PRISMA (Preferred Reporting
Itemsfor Systematic reviews and Meta-Analyses) flow diagram,
asshownin Figure 1.

Figurel. PRISMA (Preferred Reporting Itemsfor Systematic reviews and Meta-Analyses) flow diagram. EHR: electronic health record; PHR: personal

health record.
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Overall Description of Included Studies

The 96 included studies employed avariety of methods (mixed,
n=21; prospective, n=8; qualitative, n=12; randomized controlled
trial [RCT], n=3; retrospective, n=25; and survey, n=27). They
were conducted between 2015 and 2020 (2015, n=21; 2016,
n=25; 2017, n=14; 2018, n=15; 2019, n=13; and 2020, n=8) in
Australia (n=2), Canada (n=21), China (n=1), Finland (n=1),
the Netherlands (n=2), Norway (n=1), Spain (n=1), Sweden
(n=6), the United Kingdom (n=1), and the United States (n=60).
Although not all studies specified aclinical problem, most were
related to cardiology procedures and conditions, depression,
posttraumatic stress disorder, HIV, substance use disorder,
anxiety, schizophrenia, neurological issues, pregnancy, and
diabetes. A summary of the included studies is captured in
Multimedia Appendix 2 [27,40-136].

Overall, 32 peer-reviewed studies[40-71] evaluated the patient
portal in general, with all available functions. Secure messaging
and medical notes (OpenNotes) were the most commonly
evaluated individual portal functions (11 studies each). Five
studies assessed multiple functions, such as secure messaging
and refills or secure messaging and medication reminders. Gray
literature studies eval uated the patient portal, in generd, astheir
focus was on appraising variousidentified net benefit areas (ie,
quality, access, system use, etc), and patient and provider
satisfaction with the available functions.

QA Dimensions

The following sections summarize the studies according to the
QA dimensions (Multimedia Appendices 3-6) [27,43,44,46-48,
53,55-58,60-63,65,67,68,72-103,105-114,119,126,127,129].

Patient Perspective

The patient perspective was explored in 44 peer-reviewed
[43,44,46-48,53,55,56,58,60-63,65,67,68,72-99] and 15 gray
literature [100-114] studies. Several methods (mixed, n=12;
observational, n=5; qualitative, n=5; RCT, n=1; retrospective,
n=14; and survey, n=22) were applied to gain insights from
patients through surveys, interviews, focus groups, and
administrative data. Of the 59 studies, 35 were from the United
States, 17 from Canada, 2 from the Netherlands, and 1 each
from Australia, China, Norway, Sweden, and the United
Kingdom. The studies usually explored theimpact of the patient
portal in general, with only a few focusing on various portal
functions, such astest results, medical notes (OpenNotes), secure
messaging, or prescription refills.

Benefits of Access

Many of the studies[47,68,77,80,82,100,101,109-112,114] have
explored patient experiences with access to patient portals and
subsequently access to their own medical information. All of
the studies reported that users were highly satisfied with the
access, and in one study, 97% of survey respondents stated that
they would definitely or probably recommend the portal to other
clients and families[110].

Moll et al [58] observed that patients considered access to
infformation as a means of patient empowerment and
involvement. Thiswas also observed by Crouch et al [43], who
found that the use of the portal was associated with significantly
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higher levels of patient activation and levels of patient
satisfaction around timely appointments, care, and information.
In addition, studies found that if the health care provider
encouraged access, thelikelihood of patient enrollment and use
of the service was much greater [47,62,73].

Reed et a [60] found that 9 of 10 patients believed the portal
improved their health care convenience. In addition, access to
the information allowed for better engagement of patients with
providers, as they had more knowledge about their health [61].
Furthermore, the information eliminated the time pressure felt
during short appointments [60]. A different study reported that
28% of patients/families avoided making a telephone call to a
health care provider because they could access health
information electronically [111]. Convenience was also noted
in the findings of another study, in which 27.2% of patients
reported savings in terms of time to travel, time off work, gas,
and parking [63]. In astudy by Graham et al [48], 48% of users
reported avoiding aclinic visit and 2.7% avoided an emergency
department visit. Convenience was also described because of
the ability to make web-based appointments rather than by
calling the office [106]. In another study, 27.4% of patients
indicated that they had used the patient portal at least once to
request an appointment with aprimary care provider rather than
making atelephone call [114].

Access to patient portal information decreased stress levels
because of appointment preparedness[114]. One study reported
that 40% of respondents found the portal useful, as it allowed
them to plan and follow up on upcoming appointments [67]. In
another study, 60% of respondents felt the portal had resulted
in an increased sense of partnership with their health care
provider, compared with 50% of respondentswho felt the portal
had positively impacted their relationship with their health care
provider [109].

Although most of the studiesreported a positive impact because
of portal access, one study found little evidence that the portal
led to feelings of greater involvement in the care process,
improved ability to express concerns to providers or enhanced
relationships with providers, or reduced number of in-person
visits [55].

Barriersto Access

Several studies described patient-reported barriers to access to
patient portals [67,73,108]. These barriers were related to
privacy, security, and technical difficulties when patients
attempted to enroll or use the patient portal. Giardinaet a [73]
found that 52.6% of the participantswanted portal improvements
in terms of display, usability, and notifications. Approximately
24% of patients had higher expectations based on their idea of
what functionalities a patient portal should provide, whereas
22% experienced usability problems[67]. Another study [108]
found that low user adoption was because of technical issues
experienced by patients during enrollment. Patients were
unwilling to spend extra time to find solutions and eventually
abandoned the creation of an account [108].

Accessto Test Results

The most commonly used portal function was the access to
laboratory or diagnostic test results. The studies ng this
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function concluded that the impact was multifaceted, providing
patientswith convenience, knowledge, tracking of information,
decreased anxiety, and the need for fewer appointments
[58,61,68,73,77,83,97,103,106,113]. Visua indications were
used to determine whether the test results were normal or
abnormal (ie, green or red color). Patients described |aboratory
results as the most important information for them to access.
Getting real-time information of laboratory tests before
appointmentsled to increased awareness about personal health.
A study found that the availability of web-based radiology
reportswas associated with increased patient use of the system,
with a likelihood ratio of 2.63 [97]. The rates of laboratory
test—related anxiety were low. Another study found that 68.41%
wanted access to new information on the same day or after a
day, whereasthe remaining patientswerewilling to wait anytime
between 2 weeks and 1 month, depending on the type of test
[58].

Although access to test results was described as the most
appreciated function, several studies found that it led to
concerns. Two studies [73,77] addressed the concern of the
inability of patientsto completely understand the laboratory or
diagnostic test results in their medical records. Both studies
found that patients did not feel that health care providers gave
sufficient information when commenting on results. The study
by Giardina et al [73] showed that 63.2% of the participants
reported that their physician did not include a note explaining
theresult. Most often, the medical terminology used to describe
thetest resultsled to theinability to interpret if they were normal
or abnormal. The problem of not understanding results led to
apprehension and anxiety until the patient was able to connect
with their provider and obtain clarification [73,77]. A study
found that one of every 6 patients who underwent magnetic
resonance imaging or computerized tomography scansreported
aclear understanding of their results when first receiving them
through the portal [83]. Patients wanted to receive al their
results, even the abnormal ones, but they needed more timely
notifications and guidance by their provider ininterpreting them
[90]. However, some patients preferred to have the potentially
concerning test results verbally communicated by a health care
professional [90].

M edication Adherence

Several studies have explored the correlation between patient
portal use and medication adherence because of web-based
reminders for refills and requests for prescription renewals
[44,81,85,86,89,94,106,109,112]. A study found that once new
users were given mobile access to the portal, there was a
statistically significant improvement in adherence to oral
diabetes drugs and lower glycemic levels [81]. These
improvementswere greater among patientswith ahigher clinical
need at baseline (glycated hemoglobin [HbA,] level >8%) and
more modest but still statistically significantly better among
patients with lower initial glycemic levels [81]. Wright et &
[86] found that adherence to antihypertensive medications
increased if patients had access to their progress notes. The
secure messaging function had asimilar effect on thelikelihood
of achieving HbA . control, as patients who only read email

also had significantly lower mean HbA ;. values than that of
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nonusers [44]. Similarly, another study observed that secure
messages had the greatest impact on diabetes medical
management considerations in terms of HbA . test completed

or missed therapy intervention [96].

One study found small, statistically significant, meaningful
improvements in physiological measures among patients with
diabetes who initiated and sustained the use of refills through
the patient portal [94]. Therefill function, in combination with
secure messaging, had agreater impact on HbA ;. levels. Another
study observed stable refill adherence over time among portal
users compared with small declines among nonusers [85].
Satisfaction with the refill portal function was high, as 69%
would recommend e-refill requests to other patients, family, or
friends, and 63% would request all or most of their prescription
refills electronically [112]. Furthermore, a nation-wide survey
in Canadafound that when prescriptions were lost or damaged,
17% of patients decided to go without the medication [106].
Consequently, portals were determined to be effective as a tool
to update medication lists and had the potential to augment the
existing phone-based medication update process [89].

Condition M anagement

Patients described portal access as a way to monitor their
conditions and be more proactive in their care. The severity of
the disease predisposed the level of use [62]. A study that
measured the acceptability and clinical outcomes of the portal
in parents of children with moderate or severe asthma observed
that parents used the portal as a decision-support tool that
allowed for improved knowledge about the condition [46]. The
more severe the child’'s condition, the higher the acceptance
and use of the portal [46]. Crouch et a [43] concluded that
higher portal use was associated with positive clinical and
behavioral characteristicsrelated to the management of chronic
conditions. A study found that accessto the portal added value
in the received care during pregnancies[47]. Broman et al [87]
found that portal use was effective in postoperative care and
follow-up. Another study reported that 88% of survey
respondents reported that portal access allowed for better health
management [109].

However, a few studies found that portal use did not enhance
patients experiences. Two-thirds of persistent users responded
that they did not feel that the portal supports them in most
lifestyle choices [62]. A study observed that portal use among
patients with chronic conditions enrolled in acare coordination
program did not demonstrate a statistically significant
improvement in self-efficacy and perception of health status
[65].

M edical Notes

Access to medical notes (usually referred to as OpenNotes in
the literature) through patient portals was another component
of severa studies. A study found that amost al patients
described enhanced comprehension about their disease and care
because of access to clinicians' notes, as the notes refreshed
their memory and clarified their understanding of visits [74].
Patients reported that the medical notes eased their uncertainty,
relieved anxiety, and facilitated control [74]. Denneson et al
[75] found that reading OpenNotes hel ped 49% of patients have
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feelingsranging from very to extremely in control of their health
care. Another study observed that access to notes increased
patient trust toward their health care providers [92]. Notes not
only provided away for patients to learn about their condition
but also checked for any inaccuracies and made face-to-face
time more effective [72].

Higher levels of reading notes were associated with higher
shared decision-making levels [78]. A study observed that
patients who read >4 notes were 15% more likely to have high
scores for clinician effort in helping them understand health
issuesand 16% morelikely for clinician effortsto include them
in the plan of care [78]. The study concluded that there was a
strong correlation between shared decision making and the
transparency provided by OpenNotes. A similar finding was
observed by Walker et a [79], who found that transparency
through notes hel ped patients feel more engaged in their care.

Caregivers found access to clinicians' notes valuable. A study
found that 55% of caregivers reported reading notes helped
them remember to get the patient’s tests done, and 92.3%
reported reading notes helped them understand the reason for
the patient’s referral to a specialist [ 76]. The same study found
that caregiver access to notes had little to no negative impact
on caregiver-provider relationships[76]. Wolff et al [98] found
that 35.5% of caregiversviewed doctor notes becausethey were
unable to visit.

For subsets of patients, access to medical notes increased their
anxiety levels [74]. One study found that 26% of the patents
experienced stress or worry sometimes, whereas 8% reported
often or always [75]. The study also reported that 18% of
patientsfelt upset sometimes after reading their notes, compared
with 8% who reported often or always. Furthermore, race and
ethnicity affected the levels of access to the notes. Minorities
and patients with alower socioeconomic status accessed notes
at lower rates than patients who were White and had a high
socioeconomic status [93].

Secure M essaging

The secure messaging function was most commonly used to
request clarification, ask condition-related questions, or inform
providers or patients about any health changes [99]. Secure
messages were described as a tool to recognize and decrease
any gaps in care [96]. A study found that secure messaging
alowed for efficient bidirectional radiologist-patient
communication [97]. Haun et a [88] noted that the majority of
the respondents used secure messaging at |east once ayear, and
lessthan 15% reported never using secure messaging. The same
study observed that patients were satisfied with secure
messaging, asit provided asafe and secure communication tool
that was easy to use and saved time [88]. Another study found
that patients reliably read messages sent by their physicians,
and the rate of unread messages was 3.1% at 21 days [84].
Furthermore, secure messaging improved the management of
clinical outcomes. Petullo et a [95] found that active secure
messaging use was associated with a 0.156% lower HbA ;.
compared with inactive patients (P<.001) and a 0.263% lower
HbA . compared with active nonusers (P<.001). Similar rates
were observed by Devkota et a [44], in which patients who
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read and wrote emails had significantly (P<.001) lower average
HDbA ;. values compared with nonusers. A study observed that
patients who used the portal, compared with nonusers, were
24% more likely to achieve blood pressure control; however,
after adjusting for sociodemographic factors, this association
was no longer present because of low rates of portal use among
minorities and disadvantaged patients [56].

The main barrier to the use of secure messaging was the
unresponsiveness of health care providers to the messages sent
by patients, which led to increased rates of telephone calls[67].

Population Perspective

Enhancing population health through decreasing disparitiesand
elevating access to needed health services was explored in 5
peer-reviewed [52,115-118] and 8 gray literature
[100,103,106,109,112-114,119] studies. The outcomes were
evaluated through various methods, including RCTs (n=2),
retrospective observational studies (n=2), qualitative studies
(n=1), mixed studies (n=6), and cross-sectional surveys (n=2).
One study was from Australia, 5 were from the United States,
and 7 were from Canada. In addition to EHR and portal data,
surveys, interviews, and focus groups were the most common
sources of data. The studies analyzed the capacity of patient
portals to increase vaccination rates, equity in access to timely
care, and population empowerment.

Increasein Population Outreach

The RCTs examined the effectiveness of patient portals in
improving influenza vaccination rates [115,117]. Although
influenzainfections have the potential to lead to serious health
issues and increased access to health care services, vaccination
rates continue to be low, necessitating the need for innovative
outreach interventions to remind and encourage citizens to get
the shot. AsEHRs deliver real-time dataidentification, tethered
patient portals were seen to have the potential to identify
unvaccinated populations and enable implementation of
portal-based cost-effective interventions. Cutrona et al [115]
found a small but statistically significant improvement in the
completion of influenza vaccination among portal users,
especialy by patients who opened reminder messages sent
through the portal. Although avery small proportion (0.3%) of
patients accessed the various influenza educational materials,
Szilagyi et a [117] established acorrel ation between the higher
numbers of reminders that led to higher vaccination rates by
portal users. The portal reminders had a small, statistically
significant effect on increasing rates among adults aged from
18 to 64 years, male patients, non-Hispanic patients, and those
not vaccinated in the previous 2 years.

Decreasein Disparities Related to Access of Care Services

Foster et a [118] found that there were existing disparities
between patient groups rel ated to health care information access
in emergency departments. African Americans and Hispanics
had the lowest portal use rates, which led to disparities in
medical information access. In their retrospective study, Lyles
et a [116] reported a significant improvement in statin
adherence regardless of race and ethnicity once patients
increased portal use. The authors concluded that portal use could
improve various health behaviors. Similarly, another study
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found that because of the ability to request and receive
prescription renewal s through a portal, patients did not need to
travel, arrange care, or take time off work, which increased
medication adherence and decreased wait time (74%) [112].
Another study concluded that if only affluent, well-educated
patients can access portals and understand them, then these
technol ogies could potentially worsen health disparities as one
of the factors contributing to disparities in access were the
decisions by providers to selectively offer access [100].

Improvement in Quality of Care

Two studies captured experiences of users who acknowledged
that portals improved their quality of care and the ability to
manage care because of information access[52,109]. However,
because of low uptake by hedlth care providers, they were
uninformed about the portal. Two additional studies reported
that Canadians felt more engaged and active, as the portal
allowed them to have more informed discussions with their
doctor [106,119]. Two evaluations found that access to health
information contributed to easier access to services and acted
asan expansion of the standard 15 min consultati on appointment
[113,114]. These studies demonstrated the readiness and
willingness of patients to be more engaged in their health care.
However, some apprehension was experienced, which could be
elucidated by the empowerment effect related to web-based
access to results and related information [103].

Health Care Workforce

Intotal, 18 studies[40-42,50,51,54,55,57,64,66,82,87,120-125]
and 3reports[114,126,127] addressed the health care workforce
perspective through various methods (mixed methods, n=7,
prospective observational, n=2; qualitative, n=6; and surveys,
n=6), with a focus on conducting formative and process
evaluations. A total of 11 studies were conducted in the United
States, 5in Sweden, 4 in Canada, and 1in China. They explored
health care provider experience with patient access to medical
records, laboratory and diagnostic results, secure messaging,
and uploading of images and symptoms. To gather data, focus
groups, semistructured interviews, and surveyswere used. Many
of the studies used a combination of different data collection
methods.

Impact of Patients Accessing M edical Records

Although health care providers generally agreed with the idea
of patients having access to their information, they expressed
concerns around patients’ understanding of the information
contained inthe medical record, especially accessto |aboratory
or diagnostic test results [50,51,57,64,121,125]. One study
reported anincreasein the volume of inquiries and appointments
dueto patients not understanding the information. Another study
found that providers had to spend more time reassuring patients
after they read their records and medical notes[54]. A different
study found that the mgjority of both physicians and nurses
believed medical notes were confusing for patients, which had
led to worry and increased contact between providers and
patients[57]. With the intent to decrease patient confusion, few
studies reflected on the aspect that portals had shifted how
charting was done within the settings that offered access
[42,54,66].
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Many studies concluded that the health care workforce had a
direct impact on portal adoption and utilization by patients
[55,66,82,126]. Although paper access to medical records had
always been obtainable and not seen as contentious, real-time
access had been associated with concerns about privacy and
security and led to discontent and low uptake by providers
[120,123,124].

Only one study documented increased levels of threats and
violence reported by staff from patients with access to their
health records [40]. Staff reported that this was due to
disagreement with the information in the medical record;
however, the authors did not find increased incidents [40].

Impact on Wor kflow

Another concern was the workflow impact due to portal
implementation. In one study, participating providersindicated
that the portal implementation did not have a negative impact
on their salary; however, 43% of the same participants believed
that the portal increased their workload [41]. Similar findings
were presented by Cajander et a [42], asthe nursesin the study
described how patients called and sent messages for the same
question, which led toincreased workload because of duplication
of services. Furthermore, patients came prepared with more
informed questionswhich led to more in-depth discussions that
took additional unplanned appointment time [42].

Another study captured the experiences of providers who
described cases in which patients contacted them for
abnormalities that were clinicaly insignificant, thereby
increasing the workload [125]. Vydra et a [66] compared
provider reported time dedicated to portal-related duties with
the administrative data captured by the system, as providersin
their study reported spending an average of 12.5 hours per week
logged into the portal; however, institutional records indicated
an average of 8.2 hours per week.

Impact of Bidirectional Secure M essaging

Several studies captured the apprehensions of providers dueto
secure messaging [122,124]. In these studies, health care
providersarticulated the lack of clarity around appropriate ways
to communicate via a portal as patients had expectations to
receive immediate responses to their inquires [124]. Lieu et al
[122] reported provider anxiety because of the lack of volume
restrictions on electronic messages and their coping strategies
to timing their responses to patient messages. Another study
found that messaging increased work outside normal work hours
[114].

A Canadian study found that providers considered to be early
adopters indicated that secure messaging improved
communication and interactions between themselves and their
patients [114].

Virtual Care

One study reported that patient portals were effective for
postoperative care, as patients uploaded images instead of
scheduling face-to-face visits [87]. In this study, surgeons
reported that web-based and clinic visits were equally effective
for 68% (34/50) of patients.
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Health System Perspective (Reduced Per Capita Cost of
Health Care)

The health system perspective was explored by 15 peer-reviewed
[45,48,49,59,65,69-71,128-134] and 3 gray literature
[106,109,135] studies, which focused on the impact of patient
portals on the potential for reducing costs. The studies varied
in data collection approaches (prospective observational, n=4;
retrospective observational, n=9; survey methods, n=2; and
mixed methods, n=3), and the evaluated portal components
(portal in general, n=11; viewing laboratory results, n=1,
OpenNotes, n=1; secure messaging, n=4; appointments, n=2;
and care plan, n=1). A total of 14 studies were from the United
States, and there was 1 from Spain, Finland, and Canada. In all
studies, EHR administrative data were used to compare pre-
and postintervention inputs and outputs. In additionto the EHR,
portal administrative data, workbench, interviews, charts, and
tools that measured patient activation, quality of life,
sdlf-efficacy, and experience were applied. The studies explored
whether implementation and subsequent adoption of a patient
portal reduced costsin the evaluated areas. Theincluded studies
also explored whether patient portal use led to a decrease in
30-day al-causereadmission rates, clinical services utilization,
no-show appointments, and the number of traditional encounters
(office visits and telephone calls).

Decrease in No-Show Appointments

Studies evaluating the possible impact of patient portals on
no-show appointments compared the pre-post no-show
appointment rates and established that portal users had alower
rate of no-show appointments compared with nonusers,
however, there was no difference in appointment cancellation
rates [48,69,70,129,130]. Mendel et a [130] found portal
enrollment increased once the clinic staff promoted the portal
asatool for appointment reminders, which was also associated
with increased patient satisfaction [130]. However, once the
portal started experiencing technical glitches, the decrease was
maintained for only a short period of time. Zhong et a [69]
found that no-show rates for portal users were 30% less than
for nonusers and that frequent users of secure messaging and
viewing laboratory test functions had the largest reduction in
no-show rates. Similar findings were captured by Graham et al
[48], who found a 53% relative reduction in no-show
appointmentsin the clinics that piloted a patient portal, and the
Ontario Shores Centre for Mental Health Sciences showed that
portal users missed 18% of total appointments compared with
nonportal users, who missed 20% of total appointments [135].

Impact on Office Visitsand Telephone Calls

Several studies [128,132-134] evaluated the impact of secure
messaging on office visits, telephone rates, and hospital
readmissions. These studies had similar findings regardl ess of
the applied methodology. Dexter et a [132] hypothesized that
an increase in secure messaging use would decrease tel ephone
cal rates; however, the authors found that as messages
increased, so did the number of telephone calls to the clinics.
Similarly, Bryan et a [133] found that patients who sent more
messages had higher clinical and phone encounters than those
who did not send any. This impacted the workflow and the
ability of care settings to handle the influx of visits and calls.
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Plate et al [128] demonstrated that if patients sent >2 messages
and the clinic response rate was <75%, this significantly
increased 90-day readmissions and 90-day emergency
department visits.

Impact on Admission and Readmission Rates and
Emergency Department Visits

Four studies [45,49,59,65] evaluated whether patient portals
had the capacity to decrease readmission rates, emergency
department visits, and hospital admissions. Nicolas et a [59]
found adecreasein therate of hospital admissions (5.28/10,000
per year) and 30-day all-cause readmissions (5.20/10,000 per
year), whereas no increase in outpatient visit rates in the
postintervention period of the portal implementation [59].
Similarly, Sorondo et a [65] concluded that there was adecrease
in emergency department visits by at least 21% per 1000 and
hospital admission rates by at least 38% per 1000. Although
Nicolas et a [59] and Sorondo et a [65] found a decrease,
Dumitrascu et al [45] and Griffin et al [49] concluded that
portals userswere associ ated with higher use of medical services
and higher hospital readmissions.

Impact on Health Care Utilization

Four studies examined whether increased portal use decreased
care utilization. Leveille et al [131] could not find any
correlation between viewing medical notes and the number of
appointments, whereas Zhou et a [71] concluded that viewing
laboratory test resultsled to increased clinic visits and telephone
cals. In their study, eHealth Saskatchewan reported that the
number of primary care visits decreased because of patients
using the portal [109]. This was aso found in patient
self-reported surveys. In their report, Canada Health Infoway
reported an increasein e-visits because of patients having access
to technologies providing e-service opportunities [106].

Mapping According to the BE Framework

Altogether, 77 peer-reviewed studies were mapped on the
expanded version of the BE framework. The mapping was done
by subdimension to create a more precise representation about
the areas that are currently explored when studying patient
portals. Most of the studies evaluated more than one
subdimension. An overview of the number of studies per
subdimensionisshown in MultimediaAppendix 7. The numbers
for each subdimension represent the number of studies that
addressed a particular component.

The authors of 48 out of the 77 studies explored the ability of
patient and providers to access services, followed by use
behavior/pattern (n=48), user satisfaction (n=34), self-reported
use (n=31), patient/caregiver participation (n=30), knowledge,
attitude, perception, decision confidence, compliance (n=29),
and ease of use (N=26).

The least measured changes related to security (n=1); data
quality improvement, reduced loss/paper, and transcription
errors (n=2); responsiveness (n=3), barriers, training,
organizational support, time-to-evaluation, lessons, success
factors, project management, leadership, and costs (n=4);
functionality (n=5); and performance (n=6).
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Detailed mapping of each study per BE framework
subdimension is presented in Multimedia Appendix 7
[27,40-99,115-118,120-125,128-134].

Discussion

Principal Findings

The implementation of technologies such as patient portalsis
a convoluted process with ambiguous returns on investment.
Frequently, implementation planning is intertwined with
optimism related to if we offer it, they will come. However, the
current realities show that the planning and implementation
stages are based on very little preparation related to visuaizing
the identified need for the technology and the issues that it is
trying to amend. On the basis of the results from this scoping
review, several gaps in the literature were identified. For each
documented gap, summary recommendations are provided on
how to improve the measuring impact of patient portals based
on the QA and BE frameworks.

Lack of Studies With Multidimensional | mpact
Evaluation Strategies

Although this study was based on comprehensive inclusion
criteria, there were no peer-reviewed or non—peer-reviewed
studies that measured impact based on all dimensions from the
QA or BE frameworks. Although several reports describing the
use of the BE framework were included, indicators and
outcomes measured still focused on certain dimensions of the
frameworks rather than most or all dimensions. From the 96
included studies, the most evaluated number of dimensionswas
2. In the gray literature, however, studies often evaluated 3 of
the 4 dimensions. When applying the same mapping process to
included studies through the extended version of the BE
framework [35], the greatest number of evaluated dimensions
was 9[123,125].

Multidimensional evaluation strategies require that research
studies capture the patient experience (ie, patient satisfaction,
patient engagement, convenience of care, care plan compliance,
patient to care team ratio, and access to care), which isrelated
to the population experience (ie, improved health outcomes,
compliance with standards of care, insight about population
health, and quality of life while reducing complications,
mortality rate, hospital admissions, and emergency department
visits). As patient and popul ation experiences areinterconnected
with the health care provider experience (ie, reduced redundant
tasks, burnout, and turnover rate while improving resource
utilization, satisfaction, and provider-patient rel ationship), they
need to be measured along with the health system experience
(ie, reduced cancellations, staff costs, cost per patient, costs
because of readmission and emergency department visits, length
of hospital stay while developing improved opportunities for
reimbursements). These outcomes also fit within the BE
framework; however, measures of theimpact in termsof system
quality (ie, functionality, performance, and security),
information quality (ie, content and availability), and service
quality (ie, responsiveness) need to be devel oped and added.
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Lack of Studies Based on Suitable Methodology and
Sample Size to Evaluate Patient Portal Technology

A substantial gap in the literature was the lack of prospective
longitudinal studies with large samples. There were a few
prospective studies [55,65,85] that followed patients between
7 and 12 months; however, the sample sizeswere small (between
20 and 94 participants). Nearly all studies that evaluated the
patient perspective acknowledged that the study samples were
made up of early adopters and individuals from the higher
socioeconomic spectrum. Study limitations were the low study
response and participation rates, thelack of ethically and racialy
diverse participants, and the lack of nonusers (patients and
providers) perspectives.

Surveys used to measure satisfaction were newly developed or
devel oped based on previous studies, and thus, there was little
evidence of reliability and validity. The CanadaHealth Infoway
System and Use Survey [136] was used by all BE studies;
however, their reliability and validity were unclear.

In addition, during the review of the included studies, there
were inconsistencies between terms such as indicators,
outcomes, measures, tools, and net benefits as they relate to
measuring patient portal impact. Although many studies used
BE framework terminology, the concepts were applied in
different ways.

Longitudinal studies of theimpact of patient portals on patients
would provide more real-world data about how users of portals
interact and what potentially meaningful changes are needed.
These types of studies could provide evidence about
cause-and-effect relationships, which remain minimally explored
from the standpoint of portal use and quality of care, satisfaction,
communication, and health outcomes. Size and diversity in the
patient and provider samples are key to envisaging solutions
that would lead to use and eventually improve value-based care.
In addition, using validated surveys would ensure that the right
things are measured correctly. Measuring satisfaction with
technology needs to encompass elements such as preference,
proficiency, and performance.

Lack of Recognition and Evidence Utilization From
Organizational and Health System-L evel I nternal | mpact
Evaluations of Patient Portals

During thegray literature search, many organizational and health
system patient portal evaluation reports were identified.
However, when efforts were made to find the corresponding
peer-reviewed publications, none were found. As these BE
reports (all from Canadian jurisdictions) measured the impact
in several BE framework dimensions, it would be helpful for
these studies and their findings to be acquired through
peer-reviewed journals. Such publications would provide
evidence on how to evaluate patient portal impact and would
be shared more extensively. Furthermore, real-world impact
evaluationswould guide investigatorsin directing research that
is deemed important by organizations and systems that
implement health information technologies.
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Lack of Operative Recommendations Based on Study
Findings

Frequently, findings were not followed up by concrete
recommendations as to what was needed to rectify the
documented obstacles. For example, patient and provider
sati sfaction were considered important outcomes and measured
through interviews or surveys; however, by stating that patients
reported high satisfaction or providers reported low satisfaction,
the studies did not elaborate on what the satisfaction levels
meant in terms of changes or modifications. Are measures such
as medium-to-high or high satisfaction enough to conclude that
the evaluated patient portal was effective and should be
maintai ned? Through this scoping review, the evidence showed
that suggestions for change were based on technical or user
change (ie, accessibility or increased provider use). The current
evidence warrants recommendations for changes that can be
effectively implemented and evaluated but require system
change.

Lack of Use of Patient Self-Reported Health Outcomes

Only one study [65] reported using a patient self-reported health
outcome tool (EuroQol-visual analogue scales [EQ-VAS]).
Despite studies [43,44,46,53,96] showing correl ations between
chronic conditions, medication adherence, and use of patient
portals, there is a lack of application and use of patient
self-reported health outcome tools in patient portal studies that
measure impact [137]. Patient self-reported outcomes have the
capacity to improve the quality of patient care; however, they
are very difficult to measure or capture through interviews.
These types of outcome tools are cost-effective and can easily
be integrated within the patient’s portal structure. As patient
portals are implemented in diverse settings, the use of these
types of toolswould provide the ability to determine the unique
threshold levelsand plan for patient portal intervention strategies

Conflictsof Interest
None declared.

Multimedia Appendix 1

Scoping review search strategy.
[DOCX File, 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Synthesis of included studies.
[DOCX File, 25 KB-Multimedia Appendix 2]

Avdagovska et al

that would be more effective and appropriate for each setting.
Measuring patient portal impact by incorporating patient
self-reported  health outcome tools would alow for
condition-specific portal enhancements with the possibility of
increased adoption and use.

Limitations

This scoping review included some literature that was not peer
reviewed, and the strength of the evidence in these studies was
not evaluated. First, the authors did not contact any research
experts to help identify other gray literature. Second, only
English language articles were included, which limited the
databases and search terms used. For this reason, athough a
large number of citations were included, some relevant articles
may have been missed. Third, as customary, scoping reviews
do not quantitatively synthesize thefindings; therefore, statistical
conclusions may be drawn from the results regarding effects,
statistical  significance, or bias evaluation. Finally, study
screening and selection are subjective processes. Although a
high level of agreement was achieved, there was a reliance on
judgment to include and exclude studies.

Conclusions

Despite extensive and existing research in the area of patient
portals, the evidence from this scoping review suggests that
impact research is available; however, it lacks
multidimensionality. The QA and BE frameworks provided
guidance in identifying the gaps in the current literature by
providing away to show how impact was assessed. This study
highlights the need to appropriately plan how impact will be
assessed and how the findings will be translated into effective
adaptations. If the how and what are not properly planned, the
generalizability of patient portal studieswill continue to elude
researchers and implementation teams.

Multimedia Appendix 3

Quadruple Aim patient perspective table.
[DOCX File, 44 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Quadruple Aim population perspective table.
[DOCX File, 21 KB-Multimedia Appendix 4]

https://www.jmir.org/2020/12/e24568

JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app1.docx&filename=79b050a215ce32fa26f3051a3d5c0344.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app1.docx&filename=79b050a215ce32fa26f3051a3d5c0344.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app2.docx&filename=cb3e3a1e8f4625548ba901ac2c7bc9f8.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app2.docx&filename=cb3e3a1e8f4625548ba901ac2c7bc9f8.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app3.docx&filename=ca4709639d5003fe8c1ba4bd18869985.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app3.docx&filename=ca4709639d5003fe8c1ba4bd18869985.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app4.docx&filename=559095157aaf14cf9812fabae547d32f.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app4.docx&filename=559095157aaf14cf9812fabae547d32f.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

Multimedia Appendix 5

Quadruple Aim healthcare provider perspective table.
[DOCX File, 25 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Quadruple Aim Health system perspective table.
[DOCX File, 22 KB-Multimedia Appendix 6]

Multimedia Appendix 7

Mapping the peer-reviewed studies according to the Benefits Evaluation Framework.
[DOCX File, 35 KB-Multimedia Appendix 7]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bodenheimer T, Sinsky C. From triple to quadruple aim: care of the patient requires care of the provider. Ann Fam Med
2014;12(6):573-576 [FREE Full text] [doi: 10.1370/afm.1713] [Medline: 25384822]

Berwick DM, Nolan TW, Whittington J. Thetriple aim: care, health, and cost. Health Aff (Millwood) 2008;27(3):759-7609.
[doi: 10.1377/hithaff.27.3.759] [Medline: 18474969]

Ancker JS, Witteman HO, Hafeez B, Provencher T, van de Graaf M, Wei E. Theinvisiblework of personal health information
management among people with multiple chronic conditions: qualitative interview study among patients and providers. J
Med Internet Res 2015 Jun 04;17(6):€137 [FREE Full text] [doi: 10.2196/jmir.4381] [Medline: 26043709]

Kerns JW, Krist AH, Longo DR, Kuzel AJ, Woolf SH. How patients want to engage with their personal health record: a
qualitative study. BMJ Open 2013 Jul 30;3(7):- [FREE Full text] [doi: 10.1136/bmjopen-2013-002931] [Medline: 23901027]
Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ. Personal health records: definitions, benefits, and strategies for
overcoming barriersto adoption. JAm Med Inform Assoc 2006;13(2):121-126 [FREE Full text] [doi: 10.1197/jamia.M 2025]
[Medline: 16357345]

Tieu L, Sarkar U, Schillinger D, Ralston JD, Ratanawongsa N, Pasick R, et al. Barriers and facilitators to online portal use
among patients and caregiversin a safety net health care system: a qualitative study. JMed Internet Res 2015 Dec
3;17(12):€275 [FREE Full text] [doi: 10.2196/jmir.4847] [Medline: 26681155]

Zhou L, Soran CS, Jenter CA, Volk LA, Orav EJ, Bates DW, et a. The relationship between electronic health record use
and quality of care over time. JAm Med Inform Assoc 2009;16(4):457-464 [FREE Full text] [doi: 10.1197/jamia.M 3128]
[Medline: 19390094]

Patel V, Jamoom E, Hsiao C, Furukawa MF, Buntin M. Variation in electronic health record adoption and readiness for
meaningful use: 2008-2011. JGen Intern Med 2013 Jul;28(7):957-964 [ FREE Full text] [doi: 10.1007/s11606-012-2324-X]
[Medline: 23371416]

Bourgeois FC, Taylor PL, Emans SJ, Nigrin DJ, Mandl KD. Whose personal control ? Creating private, personally controlled
health records for pediatric and adolescent patients. JAm Med Inform Assoc 2008;15(6):737-743 [FREE Full text] [doi:
10.1197/jamia.M 2865] [Medline: 18755989]

Xierali IM, Hsiao C, Puffer JC, Green LA, Rinaldo JC, Bazemore AW, et a. Therise of electronic health record adoption
among family physicians. Ann Fam Med 2013;11(1):14-19 [ FREE Full text] [doi: 10.1370/afm.1461] [Medline: 23319501]
Archer N, Fevrier-Thomas U, Lokker C, McKibbon KA, Straus SE. Personal health records: a scoping review. JAm Med
Inform Assoc 2011;18(4):515-522 [FREE Full text] [doi: 10.1136/amiajnl-2011-000105] [Medline: 21672914)]

Fuji KT, Abbott AA, Galt KA. Personal health record design: qualitative exploration of issues inhibiting optimal use.
Diabetes Care 2014;37(1):e13-e14 [FREE Full text] [doi: 10.2337/dc13-1630] [Medline: 24356602]

Blumenthal D, Tavenner M. The 'meaningful use' regulation for electronic health records. N Engl JMed 2010 Aug
5;363(6):501-504. [doi: 10.1056/NEJM p1006114] [Medline: 20647183]

Webster PC. Canada's electronic health records initiative stalled by federal funding freeze. Can Med Assoc J 2010 Mar
23;182(5):E247-E248 [FREE Full text] [doi: 10.1503/cmaj.109-3183] [Medline: 20159901]

Witry MJ, Doucette WR, Daly JM, Levy BT, Chrischilles EA. Family physician perceptions of personal health records.
Perspect Health Inf Manag 2010 Jan 1,;7:1d [FREE Full text] [Medline: 20697465]

Webster PC. National standardsfor electronic health records remain remote. Can Med Assoc J 2010 Jun 15;182(9):888-889
[FREE Full text] [doi: 10.1503/cmaj.109-3239] [Medline: 20403893]

Tu K, Widdifield J, Young J, Oud W, Ivers NM, Butt DA, et al. Are family physicians comprehensively using electronic
medical records such that the data can be used for secondary purposes? A Canadian perspective. BMC Med Inform Decis
Mak 2015 Aug 13;15:67 [FREE Full text] [doi: 10.1186/s12911-015-0195-x] [Medline: 26268511]

Yau GL, Williams AS, Brown JB. Family physicians' perspectives on persona health records. qualitative study. Can Fam
Physician 2011 May;57(5):€178-e184 [FREE Full text] [Medline: 21642732]

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 12

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app5.docx&filename=18089d1a9f244735edac63b1cff4f96a.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app5.docx&filename=18089d1a9f244735edac63b1cff4f96a.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app6.docx&filename=7c2ab0fb318096b9054bcabca82d1209.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app6.docx&filename=7c2ab0fb318096b9054bcabca82d1209.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app7.docx&filename=bfb19ede347d9a47769460eddbf4ab2a.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e24568_app7.docx&filename=bfb19ede347d9a47769460eddbf4ab2a.docx
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=25384822
http://dx.doi.org/10.1370/afm.1713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25384822&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.27.3.759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18474969&dopt=Abstract
https://www.jmir.org/2015/6/e137/
http://dx.doi.org/10.2196/jmir.4381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26043709&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=23901027
http://dx.doi.org/10.1136/bmjopen-2013-002931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23901027&dopt=Abstract
http://europepmc.org/abstract/MED/16357345
http://dx.doi.org/10.1197/jamia.M2025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16357345&dopt=Abstract
https://www.jmir.org/2015/12/e275/
http://dx.doi.org/10.2196/jmir.4847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26681155&dopt=Abstract
http://europepmc.org/abstract/MED/19390094
http://dx.doi.org/10.1197/jamia.M3128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19390094&dopt=Abstract
http://europepmc.org/abstract/MED/23371416
http://dx.doi.org/10.1007/s11606-012-2324-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23371416&dopt=Abstract
http://europepmc.org/abstract/MED/18755989
http://dx.doi.org/10.1197/jamia.M2865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18755989&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=23319501
http://dx.doi.org/10.1370/afm.1461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23319501&dopt=Abstract
http://europepmc.org/abstract/MED/21672914
http://dx.doi.org/10.1136/amiajnl-2011-000105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21672914&dopt=Abstract
http://europepmc.org/abstract/MED/24356602
http://dx.doi.org/10.2337/dc13-1630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24356602&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1006114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20647183&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=20159901
http://dx.doi.org/10.1503/cmaj.109-3183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20159901&dopt=Abstract
http://europepmc.org/abstract/MED/20697465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20697465&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=20403893
http://dx.doi.org/10.1503/cmaj.109-3239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20403893&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-015-0195-x
http://dx.doi.org/10.1186/s12911-015-0195-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26268511&dopt=Abstract
http://www.cfp.ca/cgi/pmidlookup?view=long&pmid=21642732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21642732&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Webster PC. The pocketbook impact of electronic health records: part 1. Fee-for-service billing is compatible with EHRs:
agreed. Can Med Assoc J2010 May 18;182(8):752-753 [ FREE Full text] [doi: 10.1503/cmaj.109-3225] [Medline; 20371650]
Avdagovska M, Stafinski T, Ballermann M, Menon D, Olson K, Paul P. Tracing the decisions that shaped the devel opment
of MyChart, an electronic patient portal in Alberta, Canada: historical research study. JMed Internet Res 2020 May
26;22(5):e17505 [FREE Full text] [doi: 10.2196/17505] [Medline: 32452811]

Black AD, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et a. The impact of eHealth on the quality and safety of
health care: a systematic overview. PLoS Med 2011 Jan 18;8(1):€1000387 [FREE Full text] [doi:
10.1371/journal.pmed.1000387] [Medline: 21267058]

BatesDW. The quality casefor information technology in healthcare. BMC Med Inform DecisMak 2002 Oct 23;2:7 [FREE
Full text] [doi: 10.1186/1472-6947-2-7] [Medline: 12396233]

Chaudhry B, Wang J, Wu S, Maglione M, MojicaW, Roth E, et al. Systematic review: impact of health information
technology on quality, efficiency, and costs of medical care. Ann Intern Med 2006 May 16;144(10):742-752. [doi:
10.7326/0003-4819-144-10-200605160-00125] [Medline: 16702590]

HanH, Gleason KT, Sun C, Miller HN, Kang SJ, Chow S, et al. Using patient portalsto improve patient outcomes: systematic
review. IMIR Hum Factors 2019 Dec 19;6(4):€15038 [FREE Full text] [doi: 10.2196/15038] [Medline: 31855187]

Kruse CS, Bolton K, Freriks G. The effect of patient portals on quality outcomes and itsimplications to meaningful use: a
systematic review. JMed Internet Res 2015 Feb 10;17(2):e44 [FREE Full text] [doi: 10.2196/jmir.3171] [Medline: 25669240]
KruseCS, ArguetaDA, Lopez L, Nair A. Patient and provider attitudestoward the use of patient portalsfor the management
of chronic disease: asystematic review. JMed Internet Res 2015 Feb 20;17(2):e40 [FREE Full text] [doi: 10.2196/jmir.3703]
[Medline: 25707035]

Zanaboni P, Ngangue P, Mbemba Gl, Schopf TR, Bergmo TS, Gagnon M. Methods to eval uate the effects of internet-based
digital health interventionsfor citizens: systematic review of reviews. JMed Internet Res 2018 Jun 7;20(6):€10202 [FREE
Full text] [doi: 10.2196/10202] [Medline: 29880470]

Lester M, Boateng S, Studeny J, Coustasse A. Personal health records: beneficial or burdensome for patients and healthcare
providers? Perspect Health Inf Manag 2016;13:1h [FREE Full text] [Medline: 27134613]

Thompson MJ, Reilly JD, Valdez RS. Work system barriersto patient, provider, and caregiver use of personal health
records: asystematic review. Appl Ergon 2016 May;54:218-242. [doi: 10.1016/j.apergo.2015.10.010] [Medline: 26851482]
Sakaguchi-Tang DK, Bosold AL, Choi YK, Turner AM. Patient portal use and experience among older adults: systematic
review. IMIR Med Inform 2017 Oct 16;5(4):e38 [ FREE Full text] [doi: 10.2196/medinform.8092] [Medline: 29038093]
Jilka SR, Callahan R, Sevdalis N, Mayer EK, Darzi A. 'Nothing about me without me': an interpretative review of patient
accessible electronic health records. JMed Internet Res 2015 Jun 29;17(6):€161 [FREE Full text] [doi: 10.2196/jmir.4446]
[Medline: 26123476]

Dendere R, Slade C, Burton-Jones A, Sullivan C, Staib A, Janda M. Patient portal s facilitating engagement with inpatient
electronic medical records: a systematic review. JMed Internet Res 2019 Apr 11;21(4):e12779 [EREE Full text] [doi:
10.2196/12779] [Medline: 30973347]

Mold F, Raleigh M, Alharbi NS, de Lusignan S. The impact of patient online access to computerized medical records and
services on type 2 diabetes: systematic review. JMed Internet Res 2018 Jul 6;20(7):€235 [FREE Full text] [doi:
10.2196/jmir.7858] [Medline: 29980499]

Lau F, Hagens S, Muttitt S. A proposed benefits evaluation framework for health information systems in Canada. Healthc
Q 2007;10(1):112-6, 118. [Medline: 17326376]

Lau F, Kuziemsky C, Price M, Gardner J. A review on systematic reviews of health information system studies. JAm Med
Inform Assoc 2010;17(6):637-645 [FREE Full text] [doi: 10.1136/jamia.2010.004838] [Medline: 20962125]

Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Method 2005 Feb;8(1):19-32
[FREE Full text] [doi: 10.1080/1364557032000119616]

Health Impact Assessement. Health Education Partners. 1999. URL : http://www.healthedpartners.org/ceu/hia/hia01/
01_02_gothenburg_paper_on_hia 1999.pdf [accessed 2020-05-20]

McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. Press peer review of electronic search strategies:
2015 guideline statement. J Clin Epidemiol 2016 Jul;75:40-46 [FREE Full text] [doi: 10.1016/j.jclinepi.2016.01.021]
[Medline: 27005575]

Anderson S, Allen P, Peckham S, Goodwin N. Asking the right questions: scoping studies in the commissioning of research
on the organisation and delivery of health services. Health Res Policy Syst 2008 Jul 9;6:7 [FREE Full text] [doi:
10.1186/1478-4505-6-7] [Medline: 18613961]

Akerstedt US, Cajander A, Moll J, Alander T. On threats and violence for staff and patient accessible electronic health
records. Cogent Psychol 2018 Sep 6;5(1):1-11. [doi: 10.1080/23311908.2018.1518967]

Bush RA, Connelly CD, Pérez A, Chan N, Kuelbs C, Chiang GJ. Physician perception of the role of the patient portal in
pediatric health. J Ambul Care Manage 2017;40(3):238-245 [FREE Full text] [doi: 10.1097/JAC.0000000000000175]
[Medline: 28350637]

Cajander A, Moll J, Englund S, Hansman A. Medical records online for patients and effects on the work environment of
nurses. Stud Health Technol Inform 2018;247:271-275. [Medline: 29677965]

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 13

(page number not for citation purposes)


http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=20371650
http://dx.doi.org/10.1503/cmaj.109-3225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20371650&dopt=Abstract
https://www.jmir.org/2020/5/e17505/
http://dx.doi.org/10.2196/17505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32452811&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000387
http://dx.doi.org/10.1371/journal.pmed.1000387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21267058&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-2-7
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-2-7
http://dx.doi.org/10.1186/1472-6947-2-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12396233&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-144-10-200605160-00125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16702590&dopt=Abstract
https://humanfactors.jmir.org/2019/4/e15038/
http://dx.doi.org/10.2196/15038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31855187&dopt=Abstract
https://www.jmir.org/2015/2/e44/
http://dx.doi.org/10.2196/jmir.3171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25669240&dopt=Abstract
https://www.jmir.org/2015/2/e40/
http://dx.doi.org/10.2196/jmir.3703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25707035&dopt=Abstract
https://www.jmir.org/2018/6/e10202/
https://www.jmir.org/2018/6/e10202/
http://dx.doi.org/10.2196/10202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29880470&dopt=Abstract
http://europepmc.org/abstract/MED/27134613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27134613&dopt=Abstract
http://dx.doi.org/10.1016/j.apergo.2015.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26851482&dopt=Abstract
https://medinform.jmir.org/2017/4/e38/
http://dx.doi.org/10.2196/medinform.8092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29038093&dopt=Abstract
https://www.jmir.org/2015/6/e161/
http://dx.doi.org/10.2196/jmir.4446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26123476&dopt=Abstract
https://www.jmir.org/2019/4/e12779/
http://dx.doi.org/10.2196/12779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973347&dopt=Abstract
https://www.jmir.org/2018/7/e235/
http://dx.doi.org/10.2196/jmir.7858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29980499&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17326376&dopt=Abstract
http://europepmc.org/abstract/MED/20962125
http://dx.doi.org/10.1136/jamia.2010.004838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20962125&dopt=Abstract
https://doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.1080/1364557032000119616
http://www.healthedpartners.org/ceu/hia/hia01/01_02_gothenburg_paper_on_hia_1999.pdf
http://www.healthedpartners.org/ceu/hia/hia01/01_02_gothenburg_paper_on_hia_1999.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(16)00058-5
http://dx.doi.org/10.1016/j.jclinepi.2016.01.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27005575&dopt=Abstract
https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-6-7
http://dx.doi.org/10.1186/1478-4505-6-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18613961&dopt=Abstract
http://dx.doi.org/10.1080/23311908.2018.1518967
http://europepmc.org/abstract/MED/28350637
http://dx.doi.org/10.1097/JAC.0000000000000175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28350637&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29677965&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Crouch PB, Rose CD, Johnson M, Janson SL. A pilot study to eval uate the magnitude of association of the use of electronic
personal health records with patient activation and empowerment in HIV-infected veterans. PeerJ 2015;3:e852 [FREE Full
text] [doi: 10.7717/peerj.852] [Medline: 25802815]

Devkota B, Salas J, Sayavong S, Scherrer JF. Use of an online patient portal and glucose control in primary care patients
with diabetes. Popul Health Manag 2016 Apr;19(2):125-131. [doi: 10.1089/pop.2015.0034] [Medline: 26237200]
Dumitrascu A, Burton M, Dawson N, Thomas C, Nordan L, Greig H, et al. Patient portal use and hospital outcomes. JAm
Med Inform Assoc 2018 Apr 1;25(4):447-453. [doi: 10.1093/jamia/ocx149] [Medline: 29300961]

FiksAG, Mayne SL, KaraviteDJ, Suh A, OHaraR, Localio AR, et a. Parent-reported outcomes of ashared decision-making
portal in asthma: a practice-based RCT. Pediatrics 2015 Apr;135(4):€965-e973 [FREE Full text] [doi:
10.1542/peds.2014-3167] [Medline: 25755233]

Megan Forster M, Dennison K, Callen J, Andrew A, Westbrook JI. Maternity patients access to their electronic medical
records: use and perspectives of a patient portal. Health Inf Manag 2015;44(1):4-11. [doi: 10.1177/183335831504400101]
[Medline: 27092464]

Graham TA, Ali S, Avdagovska M, Ballermann M. Effects of aweb-based patient portal on patient satisfaction and missed
appointment rates: survey study. JMed Internet Res 2020 May 19;22(5):e€17955 [FREE Full text] [doi: 10.2196/17955]
[Medline: 32427109]

Griffin A, Skinner A, Thornhill J, Weinberger M. Patient portals: who uses them? What features do they use? And do they
reduce hospital readmissions? Appl Clin Inform 2016;7(2):489-501 [ FREE Full text] [doi: 10.4338/ACI-2016-01-RA-0003]
[Medline: 27437056]

Grossman LV, Masterson Creber RM, Ryan B, Restaino S, Alarcon |, Polubriaginof F, et a. Providers' perspectives on
sharing health information through acute care patient portals. AMIA Annu Symp Proc 2018;2018:1273-1281 [FREE Full
text] [Medline: 30815169]

Griinloh C, Myreteg G, Cajander A, Rexhepi H. 'Why do they need to check me? patient participation through ehealth and
the doctor-patient relationship: qualitative study. J Med Internet Res 2018 Jan 15;20(1):e11 [FREE Full text] [doi:
10.2196/jmir.8444] [Medline: 29335237]

HannalL, Gill SD, Newstead L, Hawkins M, Osborne RH. Patient perspectives on a personally controlled electronic health
record used in regional Australia. Health Inf Manag 2017 Jan;46(1):42-48. [doi: 10.1177/1833358316661063] [Medline:
27486184]

Jhamb M, Cavanaugh KL, Bian A, Chen G, Ikizler TA, Unruh ML, et al. Disparitiesin electronic health record patient
portal use in nephrology clinics. Clin JAm Soc Nephrol 2015 Nov 6;10(11):2013-2022 [EREE Full text] [doi:
10.2215/CJIN.01640215] [Medline: 26493242]

Johansen MA, Kummervold PE, Sgrensen T, Zanaboni P. Health professionals' experience with patients accessing their
electronic health records: results from an online survey. Stud Health Technol Inform 2019 Aug 21;264:504-508. [doi:
10.3233/SHT1190273] [Medline: 31437974]

King G, Maxwell J, Karmali A, Hagens S, Pinto M, Williams L, et al. Connecting familiesto their health record and care
team: the use, utility, and impact of a client/family health portal at a children's rehabilitation hospital. J Med Internet Res
2017 Apr 6;19(4):€97 [FREE Full text] [doi: 10.2196/jmir.6811] [Medline: 28385680]

Manard W, Scherrer JF, Salas J, Schneider FD. Patient portal use and blood pressure control in newly diagnosed hypertension.
JAm Board Fam Med 2016;29(4):452-459 [ FREE Full text] [doi: 10.3122/jabfm.2016.04.160008] [Medline: 27390376]
Moll J, Cajander A. Oncology health-care professionals' perceived effects of patient accessible electronic health records 6
yearsafter launch: A survey study at amajor university hospital in Sweden. Health Informatics J 2020 Jun; 26(2):1392-1403
[FREE Full text] [doi: 10.1177/1460458219881007] [Medline: 31621459]

Moll J, Rexhepi H, Cajander A, Griinloh C, Huvilal, Hagglund M, et al. Patients experiences of accessing their electronic
health records: national patient survey in Sweden. J Med Internet Res 2018 Nov 1;20(11):e278 [FREE Full text] [doi:
10.2196/jmir.9492] [Medline: 30389647]

Martinez Nicolas|, |1é Cook B, Flores M, del Olmo Rodriguez M, Hernandez Rodriguez C, LIamas Sillero B, et al. The
impact of a comprehensive electronic patient portal on the health service use: an interrupted time-series analysis. Eur J
Public Health 2019 Jun 1;29(3):413-418. [doi: 10.1093/eurpub/cky257] [Medline: 30544169]

Reed ME, Huang J, Millman A, Graetz |, Hsu J, Brand R, et al. Portal use among patients with chronic conditions:
patient-reported care experiences. Med Care 2019 Oct;57(10):809-814. [doi: 10.1097/M L R.0000000000001178] [Medline:
3141534Q]

Rief JJ, Hamm ME, Zickmund SL, Nikolgjski C, Lesky D, Hess R, et al. Using health information technology to foster
engagement: patients experiences with an active patient health record. Health Commun 2017 Mar;32(3):310-319. [doi:
10.1080/10410236.2016.1138378] [Medline: 27223684]

Ronda MC, Dijkhorst-Oei L, Rutten GE. Patients experiences with and attitudes towards a diabetes patient web portal.
PL0S One 2015;10(6):€0129403 [FREE Full text] [doi: 10.1371/journal.pone.0129403] [Medline: 26086272]

Shah SG, Fitton R, Hannan A, Fisher B, Young T, Barnett J. Accessing persona medical records online: a means to what
ends?Int JIMed Inform 2015 Feb;84(2):111-118 [ FREE Full text] [doi: 10.1016/j.ijmedinf.2014.10.005] [Medline: 25453275]

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 14

(page number not for citation purposes)


https://doi.org/10.7717/peerj.852
https://doi.org/10.7717/peerj.852
http://dx.doi.org/10.7717/peerj.852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25802815&dopt=Abstract
http://dx.doi.org/10.1089/pop.2015.0034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26237200&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocx149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29300961&dopt=Abstract
http://europepmc.org/abstract/MED/25755233
http://dx.doi.org/10.1542/peds.2014-3167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25755233&dopt=Abstract
http://dx.doi.org/10.1177/183335831504400101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27092464&dopt=Abstract
https://www.jmir.org/2020/5/e17955/
http://dx.doi.org/10.2196/17955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32427109&dopt=Abstract
http://europepmc.org/abstract/MED/27437056
http://dx.doi.org/10.4338/ACI-2016-01-RA-0003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27437056&dopt=Abstract
http://europepmc.org/abstract/MED/30815169
http://europepmc.org/abstract/MED/30815169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30815169&dopt=Abstract
https://www.jmir.org/2018/1/e11/
http://dx.doi.org/10.2196/jmir.8444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29335237&dopt=Abstract
http://dx.doi.org/10.1177/1833358316661063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27486184&dopt=Abstract
https://cjasn.asnjournals.org/cgi/pmidlookup?view=long&pmid=26493242
http://dx.doi.org/10.2215/CJN.01640215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26493242&dopt=Abstract
http://dx.doi.org/10.3233/SHTI190273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31437974&dopt=Abstract
https://www.jmir.org/2017/4/e97/
http://dx.doi.org/10.2196/jmir.6811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28385680&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=27390376
http://dx.doi.org/10.3122/jabfm.2016.04.160008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27390376&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458219881007?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1460458219881007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31621459&dopt=Abstract
https://www.jmir.org/2018/11/e278/
http://dx.doi.org/10.2196/jmir.9492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30389647&dopt=Abstract
http://dx.doi.org/10.1093/eurpub/cky257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30544169&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000001178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31415340&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2016.1138378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27223684&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0129403
http://dx.doi.org/10.1371/journal.pone.0129403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26086272&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(14)00193-2
http://dx.doi.org/10.1016/j.ijmedinf.2014.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25453275&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Shaw CL, Casterline GL, Taylor D, Fogle M, Granger B. Increasing health portal utilization in cardiac ambulatory patients:
apilot project. Comput Inform Nurs 2017 Oct;35(10):512-519. [doi: 10.1097/CIN.0000000000000361] [Medline: 28541965]
Sorondo B, Allen A, Fathima S, Bayleran J, Sabbagh |. Patient portal as atool for enhancing patient experience and
improving quality of carein primary care practices. EGEMS (Wash DC) 2016;4(1):1262 [FREE Full text] [doi:
10.13063/2327-9214.1262] [Medline: 28203611]

Vydra TR, CuaresmaE, Kretovics M, Bose-Brill S. Diffusion and use of tethered personal health recordsin primary care.
Perspect Health Inf Manag 2015;12:1c [FREE Full text] [Medline: 26755897]

Wildenbos GA, Maasri K, Jaspers M, Peute L. Older adults using a patient portal: registration and experiences, one year
after implementation. Digit Health 2018;4:2055207618797883 [FREE Full text] [doi: 10.1177/2055207618797883] [Medline:
30186619]

Zanaboni P, Kummervold PE, Sgrensen T, Johansen MA. Patient use and experience with online accessto electronic health
records in Norway: results from an online survey. JMed Internet Res 2020 Feb 7;22(2):e16144 [EREE Full text] [doi:
10.2196/16144] [Medline: 32031538]

Zhong X, Park J, Liang M, Shi F, Budd PR, Sprague JL, et a. Characteristics of patients using different patient portal
functions and the impact on primary care service utilization and appointment adherence: retrospective observational study.
JMed Internet Res 2020 Feb 25;22(2):€14410 [FREE Full text] [doi: 10.2196/14410] [Medline: 32130124]

Zhong X, Liang M, Sanchez R, Yu M, Budd PR, Sprague JL, et a. On the effect of electronic patient portal on primary
care utilization and appointment adherence. BMC Med Inform Decis Mak 2018 Oct 16;18(1):84 [FREE Full text] [doi:
10.1186/s12911-018-0669-8] [Medline: 30326876]

Zhou YY, Leith WM, Li H, Tom JO. Personal health record use for children and health care utilization: propensity
score-matched cohort analysis. JAm Med Inform Assoc 2015 Jul;22(4):748-754. [doi: 10.1093/jamia/ocu018] [Medline:
25656517]

Gerard M, Fossa A, Folcarelli PH, Walker J, Bell SK. What patients value about reading visit notes: a qualitative inquiry
of patient experiences with their health information. JMed Internet Res 2017 Jul 14;19(7):€237 [EREE Full text] [doi:
10.2196/jmir.7212] [Medline: 28710055]

GiardinaTD, Baldwin J, Nystrom DT, Sittig DF, Singh H. Patient perceptions of receiving test results via online portals:
amixed-methods study. JAm Med Inform Assoc 2018 Apr 1;25(4):440-446 [ FREE Full text] [doi: 10.1093/jamia/ocx140]
[Medline: 29240899]

Kayastha N, Pollak KI, LeBlanc TW. Open oncology notes: a qualitative study of oncology patients experiences reading
their cancer care notes. J Oncol Pract 2018 Apr;14(4):e251-e258. [doi: 10.1200/jop.2017.028605]

Denneson LM, Chen JI, Pisciotta M, Tuepker A, Dobscha SK. Patients' positive and negative responses to reading mental
health clinical notes online. Psychiatr Serv 2018 May 1;69(5):593-596. [doi: 10.1176/appi.ps.201700353] [Medline:
29493408]

Chimowitz H, Gerard M, Fossa A, Bourgeois F, Bell SK. Empowering informal caregivers with health information:
opennotes as a safety strategy. t Comm J Qual Patient Saf 2018 Mar;44(3):130-136. [doi: 10.1016/j.jcjq.2017.09.004]
[Medline: 29499809]

Robinson S, Reed M, Quevillon T, Hirvi E. Patient perceptions and interactions with their web portal-based |aboratory
results. BMJHealth Care Inform 2019 Apr;26(1) [FREE Full text] [doi: 10.1136/bmjhci-2019-000012] [Medline: 31039117]
FossaAJ, Bell SK, DesRoches C. OpenNotes and shared decision making: a growing practice in clinical transparency and
how it can support patient-centered care. JAm Med Inform Assoc 2018 Sep 1;25(9):1153-1159. [doi: 10.1093/jamia/ocy083]
[Medline: 29982659]

Walker J, Leveille S, Bell S, Chimowitz H, Dong Z, ElImore JG, et al. Opennotes after 7 years: patient experiences with
ongoing access to their clinicians outpatient visit notes. JMed Internet Res 2019 May 6;21(5):€13876 [FREE Full text]
[doi: 10.2196/13876] [Medline: 31066717]

Daal AK, DykesP, Samal L, McNally K, Mlaver E, Yoon CS, et al. Potential of an electronic health record-integrated
patient portal for improving care plan concordance during acute care. Appl Clin Inform 2019 May;10(3):358-366 [FREE
Full text] [doi: 10.1055/s-0039-1688831] [Medline: 31141830]

Graetz |, Huang J, Muelly ER, Fireman B, Hsu J, Reed ME. Association of mobile patient portal access with diabetes
medication adherence and glycemic levels among adults with diabetes. JAMA Netw Open 2020 Feb 5;3(2):€1921429
[EREE Full text] [doi: 10.1001/jamanetworkopen.2019.21429] [Medline: 32074289]

Wang J, Huang J, Cheung CS, Wong WN, Cheung NT, Wong MC. Adoption of an electronic patient record sharing pilot
project: cross-sectional survey. JMed Internet Res 2020 Apr 6;22(4):e13761 [FREE Full text] [doi: 10.2196/13761]
[Medline: 32250279]

Garry K, Blecker S, Saag H, Szerencsy A, Jones SA, Testa P, et al. Patient experience with notification of radiology results:
a comparison of direct communication and patient portal use. JAm Coll Radiol 2020 Sep;17(9):1130-1138. [doi:
10.1016/j.jacr.2020.01.046] [Medline: 32289281]

Crotty BH, Mostaghimi A, O'Brien J, Bajracharya A, Safran C, Landon BE. Prevalence and risk profile of unread messages
to patients in a patient web portal. Appl Clin Inform 2015;6(2):375-382 [FREE Full text] [doi:
10.4338/ACI-2015-01-CR-0006] [Medline: 26171082]

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1097/CIN.0000000000000361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28541965&dopt=Abstract
http://europepmc.org/abstract/MED/28203611
http://dx.doi.org/10.13063/2327-9214.1262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28203611&dopt=Abstract
http://europepmc.org/abstract/MED/26755897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26755897&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2055207618797883?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2055207618797883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30186619&dopt=Abstract
https://www.jmir.org/2020/2/e16144/
http://dx.doi.org/10.2196/16144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32031538&dopt=Abstract
https://www.jmir.org/2020/2/e14410/
http://dx.doi.org/10.2196/14410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130124&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-018-0669-8
http://dx.doi.org/10.1186/s12911-018-0669-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30326876&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocu018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25656517&dopt=Abstract
https://www.jmir.org/2017/7/e237/
http://dx.doi.org/10.2196/jmir.7212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28710055&dopt=Abstract
http://europepmc.org/abstract/MED/29240899
http://dx.doi.org/10.1093/jamia/ocx140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29240899&dopt=Abstract
http://dx.doi.org/10.1200/jop.2017.028605
http://dx.doi.org/10.1176/appi.ps.201700353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29493408&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjq.2017.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29499809&dopt=Abstract
https://informatics.bmj.com/lookup/pmidlookup?view=long&pmid=31039117
http://dx.doi.org/10.1136/bmjhci-2019-000012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31039117&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocy083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29982659&dopt=Abstract
https://www.jmir.org/2019/5/e13876/
http://dx.doi.org/10.2196/13876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066717&dopt=Abstract
http://europepmc.org/abstract/MED/31141830
http://europepmc.org/abstract/MED/31141830
http://dx.doi.org/10.1055/s-0039-1688831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31141830&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2019.21429
http://dx.doi.org/10.1001/jamanetworkopen.2019.21429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32074289&dopt=Abstract
https://www.jmir.org/2020/4/e13761/
http://dx.doi.org/10.2196/13761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32250279&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2020.01.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32289281&dopt=Abstract
http://europepmc.org/abstract/MED/26171082
http://dx.doi.org/10.4338/ACI-2015-01-CR-0006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26171082&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Saberi P, Catz SL, Leyden WA, Stewart C, Ralston JD, Horberg MA, et a. Antiretroviral therapy adherence and use of an
electronic shared medical record among people living with HIV. AIDS Behav 2015 Jun;19(Supp! 2):177-185 [FREE Full
text] [doi: 10.1007/s10461-014-0982-x] [Medline: 25572829]

Wright E, Darer J, Tang X, Thompson J, Tusing L, Fossa A, et a. Sharing physician notes through an electronic portal is
associated with improved medication adherence: quasi-experimental study. JMed Internet Res 2015 Oct 8;17(10):e226
[FREE Full text] [doi: 10.2196/jmir.4872] [Medline: 26449757]

Broman KK, Oyefule OO, Phillips SE, Baucom RB, Holzman MD, Sharp KW, et al. Postoperative care using a secure
online patient portal: changing the (inter)face of general surgery. JAm Coll Surg 2015 Dec;221(6):1057-1066 [ FREE Full
text] [doi: 10.1016/j.jamcollsurg.2015.08.429] [Medline: 26453260]

Haun JN, Patel NR, Lind JD, Antinori N. Large-scale survey findingsinform patients experiencesin using secure messaging
to engage in patient-provider communication and self-care management: a quantitative assessment. J Med Internet Res
2015 Dec 21;17(12):€282 [FREE Full text] [doi: 10.2196/jmir.5152] [Medline: 26690761]

Raghu TS, Frey K, Chang Y, Cheng M, Freimund S, Patel A. Using secure messaging to update medicationslist in ambulatory
care setting. Int JMed Inform 2015 Oct;84(10):754-762. [doi: 10.1016/j.ijmedinf.2015.06.003] [Medline: 26113460]
GiardinaTD, Modi V, Parrish DE, Singh H. The patient portal and abnormal test results: an exploratory study of patient
experiences. Patient Exp J 2015;2(1):148-154 [FREE Full text] [Medline: 28345018]

Reed M, Graetz |, Gordon N, Fung V. Patient-initiated e-mails to providers: associations with out-of-pocket visit costs,
and impact on care-seeking and health. Am J Manag Care 2015 Dec 1;21(12):e632-e639 [FREE Full text] [Medline:
26760425]

Esch T, MgillaR, Anselmo M, Podtschaske B, Delbanco T, Walker J. Engaging patients through open notes: an evaluation
using mixed methods. BMJ Open 2016 Jan 29;6(1):€010034 [FREE Full text] [doi: 10.1136/bmjopen-2015-010034]
[Medline: 26826154]

Mafi N, MgjillaR, Feldman H, Ngo L, Delbanco T, Darer J, et a. Patients learning to read their doctors' notes: the
importance of reminders. JAm Med Inform Assoc 2016 Sep;23(5):951-955 [FREE Full text] [doi: 10.1093/jamia/ocv167]
[Medline: 26911830]

Shimada SL, Allison JJ, Rosen AK, Feng H, Houston TK. Sustained use of patient portal features and improvementsin
diabetes physiological measures. JMed Internet Res 2016 Jul 1;18(7):e179 [FREE Full text] [doi: 10.2196/[mir.5663]
[Medline: 27369696]

Petullo B, Noble B, Dungan KM. Effect of el ectronic messaging on glucose control and hospital admissionsamong patients
with diabetes. Diabetes Technol Ther 2016 Sep;18(9):555-560 [FREE Full text] [doi: 10.1089/dia.2016.0105] [Medline:
27398824]

Millman MD, Den Hartog KS. Optimizing adherence through provider and patient messaging. Popul Health Manag 2016
Aug;19(4):264-271. [doi: 10.1089/pop.2015.0068] [Medline: 26451807]

Reicher JJ, Reicher MA. Implementation of certified EHR, patient portal, and ‘direct' messaging technology in aradiology
environment enhances communication of radiology results to both referring physicians and patients. J Digit Imaging 2016
Jun;29(3):337-340 [FREE Full text] [doi: 10.1007/s10278-015-9845-x] [Medline: 26588906]

Wolff JL, Darer JD, Berger A, Clarke D, Green JA, Stametz RA, et a. Inviting patients and care partners to read doctors
notes: OpenNotes and shared accessto electronic medical records. JAm Med Inform Assoc 2017 Apr 1;24(el):e166-e172.
[doi: 10.1093/jamia/ocw108] [Medline: 27497795]

Peremislov D. Patient use of the electronic communication portal in management of type 2 diabetes. Comput Inform Nurs
2017 Sep;35(9):473-482. [doi: 10.1097/CIN.0000000000000348] [Medline: 28323648]

Masterson CR, Courtney LR, Ancker J, Dymek C. A National Web Conference on Effective Design and Use of Patient
Portalsand Their Impact on Patient-Centered Care. Agency for Healthcare Research and Quality. 2017. URL: https:/digital.
ahrg.gov/sites/default/files/docs/impact-pcc-slides-032317.pdf [accessed 2020-03-12]

Accessto Digital Health Services 2019 Survey of Canadians Summary Report. Canada Health Infoway. 2019. URL: https:/
Iwww.infoway-inforoute.ca/en/component/edocman/

3786-access-to-digital -heal th-services-2019-survey-of -canadians-summary-report/view-document 2 temid=101 [accessed
2020-03-12]

A New Day in Health Careis Coming: Annual Report 2018-2019. Canada Health Infoway. 2019. URL: https.//www.
infoway-inforoute.ca/en/component/edocman/3726-annual -report-2018-2019/view-document 2 temid=101 [accessed
2020-03-10]

Impacts of Direct Patient Accessto Laboratory Results: Final Report. The Social Research and Demonstration Corporation.
2014. URL: https://www.infoway-inforoute.ca/en/component/edocman/
2775-impacts-of-direct-patient-access-to-laboratory-resul ts-final -report/view-document 2 temid=0 [accessed 2020-03-12]
Dyke E. Environmental Scan: Processesto Enable Adolescent Accessto Personal Health Records. Canada Health Infoway.
2016. URL: https://www.researchgate.net/publication/309232044 [accessed 2020-03-12]

Defining Empowerment and Supporting Engagement Saskatchewan Patients and the Ehealth Saskatchewan Citizen Health
Information Portal Chip Internet. eHealth Saskatchewan. 2016. URL : https.//www.infoway-inforoute.ca/en/component/
edocman/

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 16

(page number not for citation purposes)


http://europepmc.org/abstract/MED/25572829
http://europepmc.org/abstract/MED/25572829
http://dx.doi.org/10.1007/s10461-014-0982-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25572829&dopt=Abstract
https://www.jmir.org/2015/10/e226/
http://dx.doi.org/10.2196/jmir.4872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26449757&dopt=Abstract
http://europepmc.org/abstract/MED/26453260
http://europepmc.org/abstract/MED/26453260
http://dx.doi.org/10.1016/j.jamcollsurg.2015.08.429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26453260&dopt=Abstract
https://www.jmir.org/2015/12/e282/
http://dx.doi.org/10.2196/jmir.5152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26690761&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2015.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26113460&dopt=Abstract
http://europepmc.org/abstract/MED/28345018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28345018&dopt=Abstract
https://www.ajmc.com/pubMed.php?pii=86469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26760425&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26826154
http://dx.doi.org/10.1136/bmjopen-2015-010034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26826154&dopt=Abstract
http://europepmc.org/abstract/MED/26911830
http://dx.doi.org/10.1093/jamia/ocv167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26911830&dopt=Abstract
https://www.jmir.org/2016/7/e179/
http://dx.doi.org/10.2196/jmir.5663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27369696&dopt=Abstract
http://europepmc.org/abstract/MED/27398824
http://dx.doi.org/10.1089/dia.2016.0105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27398824&dopt=Abstract
http://dx.doi.org/10.1089/pop.2015.0068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26451807&dopt=Abstract
http://europepmc.org/abstract/MED/26588906
http://dx.doi.org/10.1007/s10278-015-9845-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26588906&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocw108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27497795&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28323648&dopt=Abstract
https://digital.ahrq.gov/sites/default/files/docs/impact-pcc-slides-032317.pdf
https://digital.ahrq.gov/sites/default/files/docs/impact-pcc-slides-032317.pdf
https://www.infoway-inforoute.ca/en/component/edocman/3786-access-to-digital-health-services-2019-survey-of-canadians-summary-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3786-access-to-digital-health-services-2019-survey-of-canadians-summary-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3786-access-to-digital-health-services-2019-survey-of-canadians-summary-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3726-annual-report-2018-2019/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3726-annual-report-2018-2019/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/2775-impacts-of-direct-patient-access-to-laboratory-results-final-report/view-document?Itemid=0
https://www.infoway-inforoute.ca/en/component/edocman/2775-impacts-of-direct-patient-access-to-laboratory-results-final-report/view-document?Itemid=0
https://www.researchgate.net/publication/309232044
https://www.infoway-inforoute.ca/en/component/edocman/3406-defining-empowerment-and-supporting-engagement-saskatchewan-patients-and-the-ehealth-saskatchewan-citizen-health-information-portal-chip/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3406-defining-empowerment-and-supporting-engagement-saskatchewan-patients-and-the-ehealth-saskatchewan-citizen-health-information-portal-chip/view-document?Itemid=101
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

3A06-definingrempowverment-and-supporting-engegement-saekatchevanHpetierts-end-the ehedlth-sseketichawen-atizen-helthrinformetionHportal-chip!
view-document?temid=101 [accessed 2020-03-10]

Backgrounder - Positive Patient Experience Yields Health Care Benefits. Canada Health Information. 2016. URL : https:/
/www..infoway-inforoute.ca/en/component/edocman/

3254-backgrounder-positive-pati ent-experience-yiel ds-heal th-care-benefits/view-document 2 temid=101 [accessed 2020-03-10]
Valuing Canadians Secure Accessto Their Health Information and Digital Health eServices. CanadaHealth Infoway. 2018.
URL: https://www.infoway-inforoute.ca/en/component/edocman/

3552-val uing-canadi ans-secure-access-to-their-heal th-inf ormati on-and-di gital -heal th-eservi ces/view-document 2 temid=101
[accessed 2020-03-10]

Canada Health Infoway: Digital Health in Canada. 2018. URL : https://www.infoway-inforoute.ca/en/component/edocman/
3542-community-paramedici ne-remote-pati ent-monitoring-cprpm-benefits-eval uation-lessons-learned/
view-document?temid=10 [accessed 2020-03-10]

Citizen Health Information Portal Chip: Benefits Evaluation Report V1. Canada Health Infoway. 2017. URL : https.//www.
infoway-inforoute.ca/en/component/edocman/

3402-eheal th-saskatchewan-citi zen-heal th-inf ormati on-portal -chi p-benefits-eval uati on-report/view-document 2 temid=101
[accessed 2020-03-10]

Connect2Care Benefits Evaluation-Results and Final Report. Holland Bloorview. 2016. URL : https://www.
infoway-inforoute.ca/en/component/edocman/3170-holl and-bl oorview-connect2care-benefits-eval uation-report/
view-document?temid=101 [accessed 2020-03-10]

Epic EHR Program: MyChart Consumer Health Solutions Benefits Evaluation Report Pilot CHS-09B / CHSONCHEOO2.
Children's Hospital of Eastern Ontario. 2015. URL : https.//www.infoway-inforoute.ca/en/component/edocman/
3091-epic-ehr-program-mychart-consumer-heal th-sol uti ons-benefits-eval uati on-report-pil ot/view-document? temid=101
[accessed 2020-03-10]

miDASH , Consumer Health Solution Canada Health Infoway Benefits Evaluation. Health Quality Innovation Collaborative.
2016. URL: https://www.infoway-inforoute.ca/en/component/edocman/

3137-midash-consumer-heal th-sol uti on-benefits-eval uation/view-document?l temid=101 [accessed 2020-03-10]

myCARE Benefits Evaluation and Final Report. Group Health Centre. 2016. URL: https://www.infoway-inforoute.ca/en/
component/edocman/3129-mycare-benefits-eval uation-and-final -report/view-document? temid=101 [accessed 2020-03-10]
Project Review and Benefits Evaluation Final Report Consumer Health Solution for Patient and Provider Communication.
Barrie Community Health Link. 2016. URL : https://www.infoway-inforoute.ca/en/component/edocman/

3150-myhesl thlinked-proj ect-review-and-benefits-eval uati on-final -report/view-document 2 temid=101 [accessed 2020-03-10]
Cutrona SL, Golden JG, Goff SL, Ogarek J, Barton B, Fisher L, et al. Improving rates of outpatient influenza vaccination
through EHR portal messages and interactive automated calls: arandomized controlled trial. J Gen Intern Med 2018
May;33(5):659-667 [FREE Full text] [doi: 10.1007/s11606-017-4266-9] [Medline: 29383550]

Lyles CR, Sarkar U, Schillinger D, Ralston JD, Allen JY, Nguyen R, et a. Refilling medications through an online patient
portal: consistent improvementsin adherence acrossracial/ethnic groups. JAm Med Inform Assoc 2016 Apr;23(el):e28-e33
[FREE Full text] [doi: 10.1093/jamia/ocv126] [Medline: 26335983]

Szilagyi P, Albertin C, Casillas A, ValderramaR, Duru O, Ong M, et a. Effect of patient portal reminders sent by a health
care system on influenza vaccination rates: arandomized clinical trial. JAMA Intern Med 2020 Jul 1;180(7):962-970. [doi:
10.1001/jamainternmed.2020.1602] [Medline: 32421168]

Foster B, Krasowski M. The use of an electronic health record patient portal to access diagnostic test results by emergency
patients at an academic medical center: Retrospective study. JMed Internet Res 2019;216:1-14. [doi: 10.2196/preprints.13791]
Current and Potential Value of Canadians Secure Accessto Their Health Information and Digital Health Eservices Today's
Presentation. Canada Health Infoway. 2018. URL : https.//www.infoway-inforoute.ca/en/what-we-do/news-events/webinars/
3548-current-and-potential -val ue-of -canadi ans-secure-access-to-thei r-heal th-inf ormati on-and-digital - heal th-e-services/
download [accessed 2020-03-10]

Griinloh C, Cajander A, Myreteg G. 'The record is our work tool!'-physicians framing of a patient portal in Sweden. JIMed
Internet Res 2016 Jun 27;18(6):€167 [FREE Full text] [doi: 10.2196/jmir.5705] [Medline: 27349531]

Winget M, Haji-Sheikhi F, Brown-Johnson C, Rosenthal EL, Sharp C, Buyyounouski MK, et al. Electronic release of
pathology and radiol ogy resultsto patients: opinions and experiences of oncologists. JOncol Pract 2016 Aug;12(8):e792-e799.
[doi: 10.1200/jop.2016.011098]

Lieu TA, Altschuler A, Weiner JZ, East JA, Moeller MF, Prausnitz S, et al. Primary care physicians experiences with and
strategies for managing electronic messages. JAMA Netw Open 2019 Dec 2;2(12):€1918287 [FREE Full text] [doi:
10.1001/jamanetworkopen.2019.18287] [Medline: 31880798]

Federman AD, Sanchez-Munoz A, Jandorf L, Salmon C, Wolf M S, Kannry J. Patient and clinician perspectives on the
outpatient after-visit summary: a qualitative study to inform improvementsin visit summary design. JAm Med Inform
Assoc 2017 Apr 1;24(el):e61-e68. [doi: 10.1093/jamia/ocw106] [Medline: 27497793]

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 17

RenderX

(page number not for citation purposes)


https://www.infoway-inforoute.ca/en/component/edocman/3406-defining-empowerment-and-supporting-engagement-saskatchewan-patients-and-the-ehealth-saskatchewan-citizen-health-information-portal-chip/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3406-defining-empowerment-and-supporting-engagement-saskatchewan-patients-and-the-ehealth-saskatchewan-citizen-health-information-portal-chip/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3254-backgrounder-positive-patient-experience-yields-health-care-benefits/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3254-backgrounder-positive-patient-experience-yields-health-care-benefits/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3254-backgrounder-positive-patient-experience-yields-health-care-benefits/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3552-valuing-canadians-secure-access-to-their-health-information-and-digital-health-eservices/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3552-valuing-canadians-secure-access-to-their-health-information-and-digital-health-eservices/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3542-community-paramedicine-remote-patient-monitoring-cprpm-benefits-evaluation-lessons-learned/view-document?Itemid=10
https://www.infoway-inforoute.ca/en/component/edocman/3542-community-paramedicine-remote-patient-monitoring-cprpm-benefits-evaluation-lessons-learned/view-document?Itemid=10
https://www.infoway-inforoute.ca/en/component/edocman/3542-community-paramedicine-remote-patient-monitoring-cprpm-benefits-evaluation-lessons-learned/view-document?Itemid=10
https://www.infoway-inforoute.ca/en/component/edocman/3402-ehealth-saskatchewan-citizen-health-information-portal-chip-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3402-ehealth-saskatchewan-citizen-health-information-portal-chip-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3402-ehealth-saskatchewan-citizen-health-information-portal-chip-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3170-holland-bloorview-connect2care-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3170-holland-bloorview-connect2care-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3170-holland-bloorview-connect2care-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3091-epic-ehr-program-mychart-consumer-health-solutions-benefits-evaluation-report-pilot/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3091-epic-ehr-program-mychart-consumer-health-solutions-benefits-evaluation-report-pilot/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3137-midash-consumer-health-solution-benefits-evaluation/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3137-midash-consumer-health-solution-benefits-evaluation/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3129-mycare-benefits-evaluation-and-final-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3129-mycare-benefits-evaluation-and-final-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3150-myhealthlinked-project-review-and-benefits-evaluation-final-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3150-myhealthlinked-project-review-and-benefits-evaluation-final-report/view-document?Itemid=101
http://europepmc.org/abstract/MED/29383550
http://dx.doi.org/10.1007/s11606-017-4266-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29383550&dopt=Abstract
http://europepmc.org/abstract/MED/26335983
http://dx.doi.org/10.1093/jamia/ocv126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26335983&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2020.1602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32421168&dopt=Abstract
http://dx.doi.org/10.2196/preprints.13791
https://www.infoway-inforoute.ca/en/what-we-do/news-events/webinars/3548-current-and-potential-value-of-canadians-secure-access-to-their-health-information-and-digital-health-e-services/download
https://www.infoway-inforoute.ca/en/what-we-do/news-events/webinars/3548-current-and-potential-value-of-canadians-secure-access-to-their-health-information-and-digital-health-e-services/download
https://www.infoway-inforoute.ca/en/what-we-do/news-events/webinars/3548-current-and-potential-value-of-canadians-secure-access-to-their-health-information-and-digital-health-e-services/download
https://www.jmir.org/2016/6/e167/
http://dx.doi.org/10.2196/jmir.5705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27349531&dopt=Abstract
http://dx.doi.org/10.1200/jop.2016.011098
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2019.18287
http://dx.doi.org/10.1001/jamanetworkopen.2019.18287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31880798&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocw106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27497793&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Sieck CJ, Hefner JL, Schnierle J, Florian H, Agarwal A, Rundell K, et al. The rules of engagement: perspectives on secure
messaging from experienced ambul atory patient portal users. IMIR Med Inform 2017 Jul 4;5(3):e13 [FREE Full text] [doi:
10.2196/medinform.7516] [Medline: 28676467]

Pillemer F, Price RA, Paone S, Martich GD, Albert S, Haidari L, et al. Direct release of test resultsto patients increases
patient engagement and utilization of care. PLoS One 2016;11(6):€0154743 [FREE Full text] [doi:
10.1371/journal.pone.0154743] [Medline: 27337092]

aEPR Benefits Evaluation. Canada Health Infoway. 2016. URL : https://www.infoway-inforoute.ca/en/component/edocman/
3248-women-s-college-hospital -ambul atory-el ectroni c-pati ent-record-benefits-eval uati on/view-document 2 temid=101
[accessed 2020-03-10]

Understanding the Current State of Patient- Provided Digital Health Information Know Me. Canada Health Infoway. 2015.
URL: https://www.infoway-inforoute.ca/en/component/edocman/

2880-understanding-the-current-state-of - pati ent-provi ded-digital -heal th-informati on-know-me/view-document? temid=101
[accessed 2020-03-10]

Pate JF, Ryan SP, Bergen MA, Hong CS, Attarian DE, Seyler TM. Utilization of an electronic patient portal following
total joint arthroplasty does not decrease readmissions. J Arthroplasty 2019 Feb;34(2):211-214. [doi:
10.1016/j.arth.2018.11.002] [Medline: 30497899]

Shah K, Alshammaa A, Affan M, Schultz L, Walbert T, Zaman |. Education research: electronic patient portal enrollment
and no-show rates within a neurology resident clinic. Neurology 2019 Jan 1;92(1):50-54. [doi:

10.1212/WNL .0000000000006685] [Medline: 30584078]

Mendel A, Chow S. Impact of health portal enrolment with email reminders at an academic rheumatology clinic. BMJ Qual
Improv Rep 2017;6(1):- [FREE Full text] [doi: 10.1136/bmjquality.u214811.w5926] [Medline: 28321302]

Levellle SG, MgjillaR, Ngo L, Fossa A, Elmore JG, Darer J, et al. Do patients who access clinical information on patient
internet portals have more primary care visits? Med Care 2016 Jan;54(1):17-23. [doi: 10.1097/M L R.0000000000000442]
[Medline: 26565525]

Dexter EN, Fields S, Rdesinski RE, SachdevaB, YamashitaD, Marino M. Patient-provider communication: does electronic
messaging reduce incoming telephone calls? JAm Board Fam Med 2016;29(5):613-619 [FREE Full text] [doi:
10.3122/jabfm.2016.05.150371] [Medline: 27613794]

Bryan M, Norton D, Birstler J, Chen G, Cruz L, Hanrahan L. Resource utilization among portal users who send messages:
aretrospective cohort study. Wis Med J 2020 Mar;119(1):26-32 [EREE Full text] [Medline: 32343068]

Riippal, LinnaM, Ronkkd 1. A patient portal with electronic messaging: controlled before-and-after study. JMed Internet
Res 2015 Nov 9;17(11):e250 [FREE Full text] [doi: 10.2196/jmir.4487] [Medline: 26553595]

HealthCheck Patient Portal, Ontario Shores Centre for Mental Health Sciences, Benefits Evaluation Report. Ontario Shores
Centre for Mental Health Sciences. 2016. URL: https://www.infoway-inforoute.ca/en/component/edocman/
3174-ontario-shores-heal thcheck-pati ent-portal -benefits-eval uati on-report/view-document 2 temid=101 [ accessed 2020-04-09)
Canada Health Infoway. 2015. URL: https.//www.inf oway-inforoute.ca/en/component/edocman/resources/toolkits/
change-management/nati onal -framework/monitoring-and-eval uation/resources-and-tool &/

991-benefits-eval uati on-survey-process-system-use-assessment-survey [accessed 2020-02-05]

Anker S, Agewall S, Borggrefe M, Calvert M, Jaime Caro J, Cowie M, et a. Theimportance of patient-reported outcomes:
acall for their comprehensive integration in cardiovascular clinical trials. Eur Heart J2014 Aug 7;35(30):2001-2009. [doi:
10.1093/eurheartj/ehu205] [Medline: 24904027]

Abbreviations

BE: Benefits Evaluation

CINAHL: Cumulative Index of Nursing and Allied Health Literature

EHR: electronic health record

HbA,.: glycated hemoglobin

PRESS: peer review of electronic search strategies

PRISMA: Preferred Reporting Items for Systematic reviews and Meta-Analyses
QA: Quadruple Aim

RCT: randomized controlled trial

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 18

RenderX

(page number not for citation purposes)


https://medinform.jmir.org/2017/3/e13/
http://dx.doi.org/10.2196/medinform.7516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28676467&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0154743
http://dx.doi.org/10.1371/journal.pone.0154743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27337092&dopt=Abstract
https://www.infoway-inforoute.ca/en/component/edocman/3248-women-s-college-hospital-ambulatory-electronic-patient-record-benefits-evaluation/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3248-women-s-college-hospital-ambulatory-electronic-patient-record-benefits-evaluation/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/2880-understanding-the-current-state-of-patient-provided-digital-health-information-know-me/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/2880-understanding-the-current-state-of-patient-provided-digital-health-information-know-me/view-document?Itemid=101
http://dx.doi.org/10.1016/j.arth.2018.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30497899&dopt=Abstract
http://dx.doi.org/10.1212/WNL.0000000000006685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30584078&dopt=Abstract
https://doi.org/10.1136/bmjquality.u214811.w5926
http://dx.doi.org/10.1136/bmjquality.u214811.w5926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28321302&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000000442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26565525&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=27613794
http://dx.doi.org/10.3122/jabfm.2016.05.150371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27613794&dopt=Abstract
https://wmjonline.org/wp-content/uploads/2020/119/1/26.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32348068&dopt=Abstract
https://www.jmir.org/2015/11/e250/
http://dx.doi.org/10.2196/jmir.4487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26553595&dopt=Abstract
https://www.infoway-inforoute.ca/en/component/edocman/3174-ontario-shores-healthcheck-patient-portal-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/3174-ontario-shores-healthcheck-patient-portal-benefits-evaluation-report/view-document?Itemid=101
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
http://dx.doi.org/10.1093/eurheartj/ehu205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24904027&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Avdagovska et al

Edited by G Eysenbach; submitted 25.09.20; peer-reviewed by D Juzwishin, R Fitton; comments to author 09.10.20; revised version
received 15.10.20; accepted 28.10.20; published 08.12.20

Please cite as.

Avdagovska M, Menon D, Safinski T

Capturing the Impact of Patient Portals Based on the Quadruple Aim and Benefits Evaluation Frameworks: Scoping Review
J Med Internet Res 2020;22(12):e24568

URL: https://mwww.jmir.org/2020/12/€24568

doi: 10.2196/24568

PMID: 33289677

©Melita Avdagovska, Devidas Menon, Tania Stafinski. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 08.12.2020. Thisisan 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, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

https://www.jmir.org/2020/12/e24568 JMed Internet Res 2020 | vol. 22 | iss. 12 | e24568 | p. 19
(page number not for citation purposes)

RenderX


https://www.jmir.org/2020/12/e24568
http://dx.doi.org/10.2196/24568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33289677&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

