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Abstract

Background: Electronic patient portals provide a new method for sharing personal medical information with individual patients.

Objective: Our aim was to review utilization patterns of the largest online patient portal in Canada's largest city.

Methods: We conducted a 4-year time-trend analysis of aggregated anonymous utilization data of the MyChart patient portal
at Sunnybrook Health Sciences Centre in Ontario, Canada, from January 1, 2012, through December 31, 2015. Prespecified
analyses examined trends related to day (weekend vs weekday), season (July vs January), year (2012 vs 2015), and an extreme
adverse weather event (ice storm of December 20-26, 2013). Primary endpoints included three measures of patient portal activity:
registrations, logins, and pageviews.

Results: We identified 32,325 patients who registered for a MyChart account during the study interval. Time-trend analysis
showed no sign of attenuating registrations over time. Logins were frequent, averaged 734 total per day, and showed an increasing
trend over time. Pageviews mirrored logins, averaged about 3029 total per day, and equated to about 5 pageviews during the
average login. The most popular pageviews were clinical notes, followed by laboratory results and medical imaging reports. All
measures of patient activity were lower on weekends compared to weekdays (P<.001) yet showed no significant changes related
to seasons or extreme weather. No major security breach, malware attack, or software failure occurred during the study.

Conclusions: Online patient portals can provide a popular and reliable system for distributing personal medical information to
active patients and may merit consideration for hospitals.

(J Med Internet Res 2018;20(2):e43) doi: 10.2196/jmir.8372
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Introduction

Online patient portals are an innovation for communicating
medical information to patients in a reliable, detailed, quick,
convenient, and secure manner. The information typically
includes blood test results, medical imaging reports, and medical
consultation notes. Through portals, patients can track their own
information to promote self-management, review past trends,
refresh fallible memory, digest overwhelming material, and

share records with other health care professionals at separate
institutions [1,2]. A patient who becomes sick while vacationing,
for example, can use an online patient portal to retrieve their
usual creatinine level, prior echocardiogram, or current
medication list to help inform care for an emergency occurring
in a foreign land [3,4]. In theory, these patient portals might
also decrease health care costs by avoiding duplications of
services [5].
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The literature provides a mixed picture of whether patient portals
improve medical outcomes. One study of diabetic patients
randomized to an enhanced program including an online patient
portal found a significant improvement in glycemic control
measured as HbA1c after one year (7.3% vs 8.1%, P=.003) [6].
This finding replicated in some studies and failed to replicate
in other studies [7,8]. Further research on patients with breast
cancer, human immunodeficiency virus (HIV) infection, renal
insufficiency, or heart failure have shown increases in patient
satisfaction but equivocal changes in clinical outcomes [9]. The
latest systematic reviews find no consistent objective benefit
attributable to online patient portals and conclude that more
research is needed [10-12]. The overall modest results in
medicine differ substantially from banking or other commercial
industries that profit greatly from online customer access [13].

The absence of rigorous evidence has undermined the
enthusiasm toward online patient portals for hospitals and health
care systems [14]. Most projects are in their infancy and
motivated by general regulations based on theoretic predictions.
Furthermore, most predictions lack real-world data about
utilization, reliability, and popularity. Developers also tend to
be skilled in information technology yet lacking in medical
experience. In this paper, we review the performance of the
largest online patient portal in Canada’s largest city (Toronto).
The intent is to provide baseline data, trends, and patterns of
utilization for others planning to create or to evaluate a new
online patient portal. We do not examine technical points on
software development, and we focus on relatively mature years
of operation after completing initial pilot testing.

Methods

Study Setting
Sunnybrook Health Sciences Centre is a major academic hospital
in Toronto, Canada. Toronto is a city of 6 million individuals
and the fourth largest urban area in North America. In a typical
year during the study, Sunnybrook had over 600 acute care beds,
35,000 admissions, 60,000 emergency cases, 500,000 outpatient
visits, 16,000 surgical operations, and 4000 newborn deliveries
(total exceeding 600,000 patients annually) [15,16]. Sunnybrook
is one of five general hospitals affiliated with the University of
Toronto, funded under the universal health insurance of the
Ontario government, staffed by more than 10,000 health care
professionals including volunteers, and run with a budget of
Can $1 billion annually [17]. For perspective, the Ontario region
had a population of 14 million individuals, 155 hospitals
distributed over 238 sites, and 213 acute care emergency
departments [18,19].

MyChart System
The patient portal (named MyChart, not to be mistaken with
Epic MyChart) was developed by Sunnybrook in 2005, had an
early launch in 2006, became widely available in 2007, and
later expanded to 10 other institutions [20,21]. The core
functions provided patients read-only access to blood test results,
imaging reports, and physician notes. Additional features later
developed included access to clinic schedules, pathology reports,
microbiology data, electrocardiogram results, and patient diaries.
The MyChart system did not support secure messaging, patient

annotation, prescription renewals, or targeted education
(presumably, patients obtain such services through other
channels). A MyChart account is available at no cost to patients,
does not require a clinician’s consent, can be accessed by the
Internet, and has a standard interface (Multimedia Appendix
1).

Past Publications of Sunnybrook MyChart System
The Sunnybrook MyChart system has been subjected to early
analyses and small studies. The median user was a middle-aged
woman who lived within 100 km of the hospital [22]. Individual
patient demographic profiles varied substantially and spanned
a wide range of diagnoses. Most patients were ambulatory, had
at least one chronic medical disease, and expressed a particular
interest in accessing their laboratory test results [23]. Patients
had originally learned of Sunnybrook MyChart from
word-of-mouth, brochures, or posters in high-traffic areas of
the hospital and subsequently taught themselves how to use it
without a formal Sunnybrook training program [24]. About half
shared their personal access identifier and password with at
least one family member. Some Sunnybrook physicians did not
immediately embrace the initiative for this patient portal.

Sample Selection
We identified the most recent 4 consecutive calendar years of
utilization data for the Sunnybrook MyChart system
encompassing all complete years of system information (January
1, 2012, to December 31, 2015). This selection interval excluded
the initial years of system development, early testing, and major
upgrades that preceded widespread launch (April 1, 2007, to
December 31, 2011). The analyses focused on aggregate traffic
details to respect medical privacy and removed identifiable
information to preserve patient confidentiality. This analytic
strategy also included patterns where an individual patient might
have shared their account details with family or other trusted
delegates. The study protocol was approved by the Research
Ethics Board of the Sunnybrook Research Institute including a
waiver for patient consent on the condition that the study
examined only aggregated anonymous utilization data.

MyChart Registration, Login, and Pageviews
Individual patients obtained a MyChart account by submitting
a simplified application with personal identification for
authentication (denoted as a MyChart registration). The onsite
contact office for handling submissions was located adjacent
to the hospital cafeteria and delivered as an on-demand service
with no appointment. MyChart registration provided patients a
temporary password, instructions for website navigation, and
access to an unlimited number of website visits (denoted as a
MyChart login). In turn, each MyChart login allowed an
unlimited number of connections to individual features (denoted
as a MyChart pageview). A MyChart pageview could contain
differing amounts of information; for example, a single
pageview of laboratory results could encompass dozens of
individual test results.

Aggregated MyChart Traffic Information
The MyChart system routinely tracked activity as part of system
monitoring, quality assurance, and ongoing maintenance. These
aggregated data were automatically indexed to time and
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available in an aggregated manner grouped as consecutive days
with no exclusions and no missing data. By design, the
aggregated data were stripped of individual patient identifiers
and expunged of actual detailed demographic or medical
information. The purpose was to maintain full patient privacy
and data security yet still provide health service research data
necessary for evaluating comprehensive patterns of utilization
(denoted as MyChart traffic information). MyChart traffic
information is not traceable to individual patients, does not
reveal individual medical characteristics, and does not breach
doctor-patient confidentiality.

Statistical Analysis
The primary analysis used time-trend analysis to describe
MyChart traffic information over the study interval. Separate
analyses were conducted for each of the primary measures of
MyChart activity, specifically, registrations, logins, and
pageviews. Secondary analyses examined specific priority
pageviews of blood test results, medical imaging reports, and
medical consultation notes. We conducted comparative analyses
to also examine daily trends (contrasting weekends of Saturdays
and Sundays), seasonal trends (focusing on January and July),
annual trends (highlighting the first and final year of
observation), and resiliency to unforeseen shocks (evaluating
the 7-day Toronto ice storm of December 20-26, 2013) [25,26].
The unit-of-analysis throughout was the individual day to avoid
small cell sizes and allow adequate statistical power.

Results

A total of 32,325 patients received a MyChart registration during
the 4-year study interval (total of 8081 patients annually). This
equaled 22 registrations during the average day, 825 registrations
during the most active day, and 0 registrations during the least

active day (Figure 1). On average, fewer registrations occurred
on weekends than weekdays (6 vs 29, P<.001), the month of
July was similar to January (20 vs 22, P=.374), and the first
year was similar to the final year (24 vs 24, P=.825). The
Toronto ice storm led to an equivocal 61% reduction in
registrations compared to the same dates in other years (4 vs
11, P=.089). Time trends showed a complicated profile, possibly
related to fluctuating interest or promotion campaigns, with no
significant sign of attenuating enrollment over time (Figure 1).

MyChart logins were frequent and increased substantially during
the study interval (see Table 1). This equaled 734 logins during
the average day, 1687 logins during the most active day, and
87 logins during the least active day (Figure 2). On average,
weekends were less active than weekdays (385 vs 873, P<.001),
the month of July was slightly more active than January (735
vs 660, P=.045), and the first year was substantially less active
than the final year (486 vs 1013, P<.001). The Toronto ice storm
led to an equivocal reduction in logins (367 vs 564, P=.89).
Time trends showed a generally increasing profile, with a single
unexplained anomaly on June 5, 2012.

MyChart pageviews tended to mirror MyChart logins with a
relatively stable ratio equal to about 5 pageviews for the average
login. This equaled 3029 pageviews during the average day,
7823 pageviews during the most active day, and 48 pageviews
during the least active day (Figure 3). On average, weekends
were less active than weekdays (1714 vs 3554, P<.001), the
month of July was marginally more active than January (2987
vs 2768, P=.133), and the first year was substantially less active
than the final year (2197 vs 4254, P<.001). The Toronto ice
storm led to a 55% reduction in pageviews (1065 vs 2380,
P=.010). Time trends showed a generally increasing profile
with no major anomalies. The ratio of pageviews to logins was
remarkably consistent (Figure 4).
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Figure 1. Time trend of MyChart registrations (x axis=time in consecutive days spanning 4 total years, y axis=total number of patient registrations
occurring on corresponding day). Main findings show high variability with no major increasing or decreasing trend over time; slight regular reduction
in late December also evident for each year.

Table 1. Summary of access to online patient portal by year.

2015, n2014, n2013, n2012, nActivity

8688683778918909Registrations

369,764272,494251,885177,793Logins

1,552,5441,090,545978,302804,042Pageviews
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Figure 2. Time trend of MyChart logins (x axis=time in consecutive days spanning 4 total years, y axis=total number of patient logins occurring on
corresponding day). Main findings show daily average of about 1000 with substantial increasing trend over time and slight reductions in late December
also evident for each year. Anomalous spike on June 5, 2012, visible and unexplained, and no anomaly visible on June 6, 2012.

Figure 3. Time trend of MyChart pageviews (x axis=time in consecutive days spanning 4 total years, y axis=total number of pageviews occurring on
corresponding day). Main findings show daily average of about 5000 with substantial increasing trend over time and slight reductions in late December
also evident for each year. Anomalous spikes on Jun. 6, 2012, Apr. 10, 2013, Aug. 13, 2013, and Oct. 14, 2015, visible and unexplained.
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Figure 4. Scatterplot correlating logins and pageviews (x axis=total number of logins occurring on consecutive days over 4 total years, y axis=total
number of pageviews occurring on corresponding day). Main findings show tight correlation that equals about 4-5 pageviews per login; slight anomalies
also evident as outlier points that remain unexplained.

Specific MyChart features varied substantially in activity. The
most frequent pageviews were clinical notes averaging about
28% of total pageviews. The next most popular pageviews were
laboratory results (26%), medical imaging reports (17%), and
appointment schedules (12%). In contrast, pathology notes (6%),
electrocardiogram reports (4%), and microbiology findings (3%)
received relatively few pageviews, perhaps due to their selected
specialized nature (number of eligible relevant patients
unknown). The lowest extreme was patient diaries (1%) , which
received few pageviews despite being one of the few features
that allowed patients self-input and self-expression. Time-trend
analysis of specific pageviews showed no major anomalies
during the study interval.

The distinctly low numbers of pageviews for patient diaries
were subjected to further exploratory analyses as a possible
indirect marker of patient engagement and self-management.
The overall pattern equaled 17 diary pageviews during the
average day, 1032 during the most active day (June 6, 2012),
and 0 during the least active day. On average, weekends were
less active than weekdays (10 vs 19, P<.001), July similar to
January (15 vs 16, P=.149), and the first year similar to the final
year (21 vs 17, P=.241). The Toronto ice storm led to no
significant difference in diary pageviews (7 vs 11, P=.146).
Together, the contrasts suggested that high volumes of MyChart
activity were not matched by high volumes of this marker of
patient engagement.

Discussion

Principal Findings
We studied the online patient portal at one large hospital to
assess aggregated utilization over 4 years. We found that new
registrations were uneven and amounted to about 1% of total
patients treated at the hospital (8081/600,000). Despite the low
uptake, total utilization grew substantially and exceeded 1000

logins daily in the final year. Utilization declined on weekends
yet remained reliable despite an unforeseen extreme ice storm.
Patients averaged 5 pageviews per login, showed relatively high
interest in viewing clinical notes, and had relatively little interest
in maintaining a diary [27,28]. Together, these data suggest that
online patient portals can provide a popular and reliable system
for distributing medical information to a self-selected subgroup
of patients.

Limitations
An important limitation of our study is the absence of detailed
data linking patient characteristics, diagnoses, treatments, and
medical outcomes: this limitation was necessary for the ethics
safeguards to analyze patient activity without patient consent.
Our study also did not distinguish how much utilization occurred
from one patient with multiple logins versus multiple patients
with one login each. The digital data, furthermore, do not track
a patient’s experience to test how a recent medical encounter
changes subsequent online portal utilization or further nuances
that examine which pageviews tend to be viewed first and for
how long. The ultimate positive benefits of online patient portals
for increasing patient satisfaction, knowledge, motivation,
equity, and health outcomes are all topics that remain for future
research.

A second limitation relates to generalizability because the
Sunnybrook system is not the epitome of patient portals. The
user interface can be awkward for some patients with cognitive
impairment or those unfamiliar with medical data [29]. The
system lacks some functions relevant to ongoing patient care
such as secure messaging and prescription medication renewals.
The system also has few of the connections necessary for
networking between hospitals or physicians outside the region.
The background software provides no customization based on
an individual’s past search history or tailoring to a patient’s
unique profile. All patient portals involve design compromises
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between functionality, simplicity, reliability, and security
[30-34] and are likely to evolve further in future years.

Another limitation of our study is the absence of data on possible
adverse effects of communicating large amounts of personal
health information to individual patients. One worry is that
patients lack formal medical training, misinterpret innocuous
items, and can be upset about inconsequential anomalies [35,36].
A related concern is that some patients may obsess about
minutiae, repeatedly refresh for updated data, or attempt to
embarrass health care providers in a deliberate strategy of
one-upmanship [37]. The direct viewing of physician notes also
allows patients to detect undiplomatic language, spelling
mistakes, and other awkward professional lapses [38].
Ultimately, these medical portals empower patients and thereby
shift the balance of power around a clinical encounter.

A related limitation is the lack of data on physician behavior
since health care providers are aware of patient portals and may
adjust their documentation accordingly. One reaction is to stifle
candid collegial dialogue due to concerns about later
misinterpretation by the patient [39,40]. Another reaction
involves unnecessary clutter or auto-text inserted as a
medico-legal defensive strategy [41,42]. A further reaction is
for health care providers or families to focus excess attention
on online data and neglect the patient’s symptoms, physical
findings, or other changes found at the bedside, not online
[43,44]. A comprehensive online patient portal, moreover, could
be counterproductive for a patient diagnosed with a personality
disorder who can immediately access a physician’s notes.

Future Directions
The Sunnybrook online patient portal has strengths that justify
future research. The system provides a flexible platform for

patients to help integrate clinical services, enhance
self-management, and potentially improve health outcomes.
Patients can easily share their medical information with family
members or community physicians for broader system
integration [45]. Patients can also use the system to incorporate
tracking tools for personal health status (eg, ambulatory blood
pressure monitors) [46]. Patients have frequent opportunities
to comment on their experiences through user surveys and, in
turn, developers are integrated with the larger health care team
to facilitate system advances [47]. All these benefits might
increase further with ongoing system expansion. The sustained
high rates of utilization found in this study therefore suggest
potentially sufficient sample size and statistical power necessary
for planning future research.

Conclusions
The utilization of online patient portals observed in this study
indicates the technology is popular for a small subgroup of
patients who register [48,49]. If each pageview were assumed
equal in value to a 50¢ payphone call, for example, the net
utilization in this study would be worth Can $1 million annually.
If uptake could increase to 20% of total patients and patterns
persisted, furthermore, the net utilization might be worth Can
$25 million annually (Can $10 billion if extrapolated to all of
Canada). Regardless of assumed uptake, this study also implies
such value can accrue for years without a major security breach
or software failure. As the Internet continues to transform
society and individuals grow increasingly comfortable online,
more patients may demand information technology solutions
to help access personal health data [50,51]. Other hospitals,
therefore, might consider an online patient portal for future
years.

Acknowledgments
We thank the following individuals for thoughtful comments at various points: Sarina Cheng, Edward Etchells, Michael Fralick,
Trevor Jamieson, Phillip Kalicki, Peter Kraus, Lauren Lapointe-Shaw, Sharon Reece, Brian Wong, and Christopher Yarnell.

This study was supported by a Canada Research Chair in Medical Decision Sciences and the Canadian Institutes of Health
Research. The funding organizations had no role in the design or conduct of the study, or in the collection, management, analysis,
or interpretation of the data.

Authors' Contributions
DAR had full access to all the data in the study, takes responsibility for the integrity of the data, is accountable for the accuracy
of the analysis, and wrote the first draft of the manuscript. NCK was responsible for literature review, statistical analyses, and
manuscript revisions.

Conflicts of Interest
The Sunnybrook Health Sciences Centre was involved in the review and approval of the manuscript.

Multimedia Appendix 1
Screenshots of MyChart online patient portal from user perspective.

[JPG File, 280KB-Multimedia Appendix 1]

References

J Med Internet Res 2018 | vol. 20 | iss. 2 | e43 | p. 7http://www.jmir.org/2018/2/e43/
(page number not for citation purposes)

Redelmeier & KrausJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v20i2e43_app1.jpg&filename=d378fe935db9629935a7742ceb097a54.jpg
https://jmir.org/api/download?alt_name=jmir_v20i2e43_app1.jpg&filename=d378fe935db9629935a7742ceb097a54.jpg
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Esch T, Mejilla R, 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):e010034 [FREE Full text] [doi: 10.1136/bmjopen-2015-010034]
[Medline: 26826154]

2. Bouayad L, Ialynytchev A, Padmanabhan B. Patient Health Record Systems Scope and Functionalities: Literature Review
and Future Directions. J Med Internet Res 2017 Nov 15;19(11):e388 [FREE Full text] [doi: 10.2196/jmir.8073] [Medline:
29141839]

3. Bouri N, Ravi S. Going mobile: how mobile personal health records can improve health care during emergencies. JMIR
Mhealth Uhealth 2014;2(1):e8 [FREE Full text] [doi: 10.2196/mhealth.3017] [Medline: 25098942]

4. Roehrs A, da Costa CA, Righi RDR, de Oliveira KSF. Personal Health Records: A Systematic Literature Review. J Med
Internet Res 2017 Jan 06;19(1):e13 [FREE Full text] [doi: 10.2196/jmir.5876] [Medline: 28062391]

5. Baker L, Rideout J, Gertler P, Raube K. Effect of an Internet-based system for doctor-patient communication on health
care spending. J Am Med Inform Assoc 2005;12(5):530-536 [FREE Full text] [doi: 10.1197/jamia.M1778] [Medline:
15905484]

6. Ralston JD, Hirsch IB, Hoath J, Mullen M, Cheadle A, Goldberg HI. Web-based collaborative care for type 2 diabetes: a
pilot randomized trial. Diabetes Care 2009 Feb;32(2):234-239 [FREE Full text] [doi: 10.2337/dc08-1220] [Medline:
19017773]

7. Shimada SL, Allison JJ, Rosen AK, Feng H, Houston TK. Sustained Use of Patient Portal Features and Improvements in
Diabetes Physiological Measures. J Med Internet Res 2016 Jul 01;18(7):e179 [FREE Full text] [doi: 10.2196/jmir.5663]
[Medline: 27369696]

8. Coughlin SS, Williams LB, Hatzigeorgiou C. A systematic review of studies of web portals for patients with diabetes
mellitus. Mhealth 2017;3:23 [FREE Full text] [doi: 10.21037/mhealth.2017.05.05] [Medline: 28736732]

9. Delbanco T, Walker J, Bell SK, Darer JD, Elmore JG, Farag N, et al. Inviting patients to read their doctors' notes: a
quasi-experimental study and a look ahead. Ann Intern Med 2012 Oct 02;157(7):461-470 [FREE Full text] [doi:
10.7326/0003-4819-157-7-201210020-00002] [Medline: 23027317]

10. Goldzweig CL, Orshansky G, Paige NM, Miake-Lye IM, Beroes JM, Ewing BA, et al. Electronic health record-based
interventions for improving appropriate diagnostic imaging: a systematic review and meta-analysis. Ann Intern Med 2015
Apr 21;162(8):557-565. [doi: 10.7326/M14-2600] [Medline: 25894025]

11. Kruse CS, Bolton K, Freriks G. The effect of patient portals on quality outcomes and its implications to meaningful use: a
systematic review. J Med Internet Res 2015 Feb 10;17(2):e44 [FREE Full text] [doi: 10.2196/jmir.3171] [Medline: 25669240]

12. Ammenwerth E, Schnell-Inderst P, Hoerbst A. The impact of electronic patient portals on patient care: a systematic review
of controlled trials. J Med Internet Res 2012 Nov 26;14(6):e162 [FREE Full text] [doi: 10.2196/jmir.2238] [Medline:
23183044]

13. Campbell D, Frei F. Cost Structure, Customer Profitability, and Retention Implications of Self-Service Distribution Channels:
Evidence from Customer Behavior in an Online Banking Channel. Management Science 2010 Jan;56(1):4-24. [doi:
10.1287/mnsc.1090.1066]

14. Walker J, Meltsner M, Delbanco T. US experience with doctors and patients sharing clinical notes. BMJ 2015 Feb
10;350:g7785. [Medline: 25670182]

15. Sunnybrook Health Sciences Centre. 2016. Facts & Figures URL: http://sunnybrook.ca/content/?page=statistics [accessed
2017-05-09] [WebCite Cache ID 6qKiMP4ca]

16. Sunnybrook Health Sciences Centre. 2016. Women & Babies Program URL: http://sunnybrook.ca/content/
?page=car-nursing-progs-wb [accessed 2017-05-09] [WebCite Cache ID 6qKiVqOwF]

17. Sunnybrook Health Sciences Centre. 2016. About Sunnybrook URL: http://sunnybrook.ca/content/?page=int-ab-hosp
[accessed 2017-05-09] [WebCite Cache ID 6qKiZLvoa]

18. Ontario Ministry of Health and Long-Term Care. 2014. Hospitals: Questions and Answers URL: http://www.health.gov.on.ca/
en/common/system/services/hosp/faq.aspx[WebCite Cache ID 6qKicDhEb]

19. Ontario Ministry of Health and Long-Term Care. 2016. Ontario Wait Times: Emergency Room Search Section URL: http:/
/www.ontariowaittimes.com/er/en/PublicMain.aspx[WebCite Cache ID 6qKihSmDd]

20. Curtis J, Cheng S, Rose K, Tsai O. Promoting adoption, usability, and research for personal health records in Canada: the
MyChart experience. Healthc Manage Forum 2011;24(3):149-154. [doi: 10.1016/j.hcmf.2011.07.004] [Medline: 22165576]

21. Serrato CA, Retecki S, Schmidt DE. MyChart-A New Mode of Care Delivery: 2005 Personal Health Link Research Report.
Perm J 2007;11(2):14-20 [FREE Full text] [Medline: 21461088]

22. 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]

23. Curtis J, Cheng S, Rose K, Tsai O. Promoting adoption, usability, and research for personal health records in Canada: the
MyChart experience. Healthc Manage Forum 2011;24(3):149-154. [doi: 10.1016/j.hcmf.2011.07.004] [Medline: 22165576]

24. Chung K, Cheng S, Rose K, Marafioti S, Leonard K. The development and change management strategy of Sunnybrook
Health Sciences Centre's MyChart. ElectronicHealthcare 2012;10:e10-e14.

25. National Post. 2013. 'Catastrophic Ice Storm' slams into Toronto, strands travellers across the province URL: http:/
/nationalpost.com/news/canada/

J Med Internet Res 2018 | vol. 20 | iss. 2 | e43 | p. 8http://www.jmir.org/2018/2/e43/
(page number not for citation purposes)

Redelmeier & KrausJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://bmjopen.bmj.com/cgi/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://www.jmir.org/2017/11/e388/
http://dx.doi.org/10.2196/jmir.8073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29141839&dopt=Abstract
http://mhealth.jmir.org/2014/1/e8/
http://dx.doi.org/10.2196/mhealth.3017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25098942&dopt=Abstract
http://www.jmir.org/2017/1/e13/
http://dx.doi.org/10.2196/jmir.5876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28062391&dopt=Abstract
http://europepmc.org/abstract/MED/15905484
http://dx.doi.org/10.1197/jamia.M1778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15905484&dopt=Abstract
http://europepmc.org/abstract/MED/19017773
http://dx.doi.org/10.2337/dc08-1220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19017773&dopt=Abstract
http://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://dx.doi.org/10.21037/mhealth.2017.05.05
http://dx.doi.org/10.21037/mhealth.2017.05.05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28736732&dopt=Abstract
http://europepmc.org/abstract/MED/23027317
http://dx.doi.org/10.7326/0003-4819-157-7-201210020-00002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23027317&dopt=Abstract
http://dx.doi.org/10.7326/M14-2600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25894025&dopt=Abstract
http://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
http://www.jmir.org/2012/6/e162/
http://dx.doi.org/10.2196/jmir.2238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23183044&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.1090.1066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25670182&dopt=Abstract
http://sunnybrook.ca/content/?page=statistics
http://www.webcitation.org/

                                            6qKiMP4ca
http://sunnybrook.ca/content/?page=car-nursing-progs-wb
http://sunnybrook.ca/content/?page=car-nursing-progs-wb
http://www.webcitation.org/

                                            6qKiVqOwF
http://sunnybrook.ca/content/?page=int-ab-hosp
http://www.webcitation.org/

                                            6qKiZLvoa
http://www.health.gov.on.ca/en/common/system/services/hosp/faq.aspx
http://www.health.gov.on.ca/en/common/system/services/hosp/faq.aspx
http://www.webcitation.org/

                                            6qKicDhEb
http://www.ontariowaittimes.com/er/en/PublicMain.aspx
http://www.ontariowaittimes.com/er/en/PublicMain.aspx
http://www.webcitation.org/

                                            6qKihSmDd
http://dx.doi.org/10.1016/j.hcmf.2011.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22165576&dopt=Abstract
http://europepmc.org/abstract/MED/21461088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21461088&dopt=Abstract
http://europepmc.org/abstract/MED/28321302
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/10.1016/j.hcmf.2011.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22165576&dopt=Abstract
http://nationalpost.com/news/canada/canada-ice-storm-travel-chaos-power-outages-as-massive-storm-hits-ontario-quebec-and-maritimes/wcm/c0644d69-fb39-4dba-b097-c120313664d3
http://nationalpost.com/news/canada/canada-ice-storm-travel-chaos-power-outages-as-massive-storm-hits-ontario-quebec-and-maritimes/wcm/c0644d69-fb39-4dba-b097-c120313664d3
http://www.w3.org/Style/XSL
http://www.renderx.com/


canada-ice-storm-travel-chaos-power-outages-as-massive-storm-hits-ontario-quebec-and-maritimes/wcm/
c0644d69-fb39-4dba-b097-c120313664d3 [accessed 2017-07-06] [WebCite Cache ID 6rl1eZlNp]

26. City Councillor Shelley Carroll. 2014. City of Toronto 2013 Ice Storm Update URL: http://www.shelleycarroll.ca/884/
city-toronto-2013-ice-storm-update [accessed 2017-07-06] [WebCite Cache ID 6rl1zWKFx]

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

28. Stone AA, Shiffman S, Schwartz JE, Broderick JE, Hufford MR. Patient compliance with paper and electronic diaries.
Control Clin Trials 2003 Apr;24(2):182-199. [Medline: 12689739]

29. Wakefield DS, Mehr D, Keplinger L, Canfield S, Gopidi R, Wakefield BJ, et al. Issues and questions to consider in
implementing secure electronic patient-provider web portal communications systems. Int J Med Inform 2010
Jul;79(7):469-477. [doi: 10.1016/j.ijmedinf.2010.04.005] [Medline: 20472495]

30. Collmann J, Cooper T. Breaching the security of the Kaiser Permanente Internet patient portal: the organizational foundations
of information security. J Am Med Inform Assoc 2007;14(2):239-243 [FREE Full text] [doi: 10.1197/jamia.M2195]
[Medline: 17213500]

31. US Department of Health and Human Services Office for Civil Rights. 2016. Breaches Affecting 500 or More Individuals
URL: https://ocrportal.hhs.gov/ocr/breach/breach_report.jsf[WebCite Cache ID 6rl26cM0R]

32. Information and Privacy Commissioner of Ontario: Home. 2016. URL: https://www.ipc.on.ca/?redirect=https://www.
ipc.on.ca/ [accessed 2017-07-06] [WebCite Cache ID 6rl2D75NK]

33. Office of the Privacy Commissioner of Canada. 2016. URL: https://www.priv.gc.ca/en [accessed 2017-07-06] [WebCite
Cache ID 6rl2O59tr]

34. Wright A, Aaron S, Bates DW. The Big Phish: Cyberattacks Against U.S. Healthcare Systems. J Gen Intern Med 2016
Oct;31(10):1115-1118 [FREE Full text] [doi: 10.1007/s11606-016-3741-z] [Medline: 27177913]

35. Walker J, Leveille SG, Ngo L, Vodicka E, Darer JD, Dhanireddy S, et al. Inviting patients to read their doctors' notes:
patients and doctors look ahead: patient and physician surveys. Ann Intern Med 2011 Dec 20;155(12):811-819 [FREE Full
text] [doi: 10.7326/0003-4819-155-12-201112200-00003] [Medline: 22184688]

36. Palen TE, Ross C, Powers JD, Xu S. Association of online patient access to clinicians and medical records with use of
clinical services. JAMA 2012 Nov 21;308(19):2012-2019. [doi: 10.1001/jama.2012.14126] [Medline: 23168824]

37. Jackson SL, Mejilla R, Darer JD, Oster NV, Ralston JD, Leveille SG, et al. Patients who share transparent visit notes with
others: characteristics, risks, and benefits. J Med Internet Res 2014 Nov 12;16(11):e247 [FREE Full text] [doi:
10.2196/jmir.3363] [Medline: 25405911]

38. Bell SK, Mejilla R, Anselmo M, Darer JD, Elmore JG, Leveille S, et al. When doctors share visit notes with patients: a
study of patient and doctor perceptions of documentation errors, safety opportunities and the patient-doctor relationship.
BMJ Qual Saf 2017 Apr;26(4):262-270. [doi: 10.1136/bmjqs-2015-004697] [Medline: 27193032]

39. Campos-Castillo C, Anthony DL. The double-edged sword of electronic health records: implications for patient disclosure.
J Am Med Inform Assoc 2015 Apr;22(e1):e130-e140. [doi: 10.1136/amiajnl-2014-002804] [Medline: 25059953]

40. Jacob JA. Patient Access to Physician Notes Is Gaining Momentum. JAMA 2016 Jun 21;315(23):2510-2511. [doi:
10.1001/jama.2016.5575] [Medline: 27223495]

41. Thornton JD, Schold JD, Venkateshaiah L, Lander B. Prevalence of copied information by attendings and residents in
critical care progress notes. Crit Care Med 2013 Feb;41(2):382-388 [FREE Full text] [doi: 10.1097/CCM.0b013e3182711a1c]
[Medline: 23263617]

42. Sinsky C, Colligan L, Li L, Prgomet M, Reynolds S, Goeders L, et al. Allocation of Physician Time in Ambulatory Practice:
A Time and Motion Study in 4 Specialties. Ann Intern Med 2016 Dec 06;165(11):753-760. [doi: 10.7326/M16-0961]
[Medline: 27595430]

43. Siegler EL, Adelman R. Copy and paste: a remediable hazard of electronic health records. Am J Med 2009
Jun;122(6):495-496. [doi: 10.1016/j.amjmed.2009.02.010] [Medline: 19486708]

44. Lo B, Parham L. The impact of web 2.0 on the doctor-patient relationship. J Law Med Ethics 2010;38(1):17-26. [doi:
10.1111/j.1748-720X.2010.00462.x] [Medline: 20446980]

45. Asch DA, Rosin R. Engineering Social Incentives for Health. N Engl J Med 2016 Dec 29;375(26):2511-2513. [doi:
10.1056/NEJMp1603978] [Medline: 28029924]

46. Wright E, Darer J, Tang X, Thompson J, Tusing L, Fossa A, et al. Sharing Physician Notes Through an Electronic Portal
is Associated With Improved Medication Adherence: Quasi-Experimental Study. J Med Internet Res 2015 Oct 08;17(10):e226
[FREE Full text] [doi: 10.2196/jmir.4872] [Medline: 26449757]

47. Ryu B, Kim N, Heo E, Yoo S, Lee K, Hwang H, et al. Impact of an Electronic Health Record-Integrated Personal Health
Record on Patient Participation in Health Care: Development and Randomized Controlled Trial of MyHealthKeeper. J Med
Internet Res 2017 Dec 07;19(12):e401 [FREE Full text] [doi: 10.2196/jmir.8867] [Medline: 29217503]

48. Yamin CK, Emani S, Williams DH, Lipsitz SR, Karson AS, Wald JS, et al. The digital divide in adoption and use of a
personal health record. Arch Intern Med 2011 Mar 28;171(6):568-574. [doi: 10.1001/archinternmed.2011.34] [Medline:
21444847]

J Med Internet Res 2018 | vol. 20 | iss. 2 | e43 | p. 9http://www.jmir.org/2018/2/e43/
(page number not for citation purposes)

Redelmeier & KrausJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://nationalpost.com/news/canada/canada-ice-storm-travel-chaos-power-outages-as-massive-storm-hits-ontario-quebec-and-maritimes/wcm/c0644d69-fb39-4dba-b097-c120313664d3
http://nationalpost.com/news/canada/canada-ice-storm-travel-chaos-power-outages-as-massive-storm-hits-ontario-quebec-and-maritimes/wcm/c0644d69-fb39-4dba-b097-c120313664d3
http://www.webcitation.org/

                                            6rl1eZlNp
http://www.shelleycarroll.ca/884/city-toronto-2013-ice-storm-update
http://www.shelleycarroll.ca/884/city-toronto-2013-ice-storm-update
http://www.webcitation.org/

                                            6rl1zWKFx
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
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12689739&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2010.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20472495&dopt=Abstract
http://europepmc.org/abstract/MED/17213500
http://dx.doi.org/10.1197/jamia.M2195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213500&dopt=Abstract
https://ocrportal.hhs.gov/ocr/breach/breach_report.jsf
http://www.webcitation.org/

                                            6rl26cM0R
https://www.ipc.on.ca/?redirect=https://www.ipc.on.ca/
https://www.ipc.on.ca/?redirect=https://www.ipc.on.ca/
http://www.webcitation.org/

                                            6rl2D75NK
https://www.priv.gc.ca/en
http://www.webcitation.org/

                                            6rl2O59tr
http://www.webcitation.org/

                                            6rl2O59tr
http://europepmc.org/abstract/MED/27177913
http://dx.doi.org/10.1007/s11606-016-3741-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27177913&dopt=Abstract
http://europepmc.org/abstract/MED/22184688
http://europepmc.org/abstract/MED/22184688
http://dx.doi.org/10.7326/0003-4819-155-12-201112200-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22184688&dopt=Abstract
http://dx.doi.org/10.1001/jama.2012.14126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23168824&dopt=Abstract
http://www.jmir.org/2014/11/e247/
http://dx.doi.org/10.2196/jmir.3363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25405911&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs-2015-004697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27193032&dopt=Abstract
http://dx.doi.org/10.1136/amiajnl-2014-002804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25059953&dopt=Abstract
http://dx.doi.org/10.1001/jama.2016.5575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27223495&dopt=Abstract
http://europepmc.org/abstract/MED/23263617
http://dx.doi.org/10.1097/CCM.0b013e3182711a1c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23263617&dopt=Abstract
http://dx.doi.org/10.7326/M16-0961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27595430&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2009.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19486708&dopt=Abstract
http://dx.doi.org/10.1111/j.1748-720X.2010.00462.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20446980&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1603978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28029924&dopt=Abstract
http://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://www.jmir.org/2017/12/e401/
http://dx.doi.org/10.2196/jmir.8867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29217503&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2011.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444847&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Varsi C, Gammon D, Wibe T, Ruland CM. Patients' reported reasons for non-use of an internet-based patient-provider
communication service: qualitative interview study. J Med Internet Res 2013 Nov 11;15(11):e246 [FREE Full text] [doi:
10.2196/jmir.2683] [Medline: 24220233]

50. Jaspers AW, Cox JL, Krumholz HM. Copy Fees and Limitation of Patients' Access to Their Own Medical Records. JAMA
Intern Med 2017 Apr 01;177(4):457-458. [doi: 10.1001/jamainternmed.2016.8560] [Medline: 28135350]

51. Coughlin SS, Prochaska JJ, Williams LB, Besenyi GM, Heboyan V, Goggans DS, et al. Patient web portals, disease
management, and primary prevention. Risk Manag Healthc Policy 2017;10:33-40 [FREE Full text] [doi:
10.2147/RMHP.S130431] [Medline: 28435342]

Edited by G Eysenbach; submitted 07.07.17; peer-reviewed by M Bar-Hillel, D Anthony, C Varsi; comments to author 21.11.17;
revised version received 12.12.17; accepted 16.12.17; published 06.02.18

Please cite as:
Redelmeier DA, Kraus NC
Patterns in Patient Access and Utilization of Online Medical Records: Analysis of MyChart
J Med Internet Res 2018;20(2):e43
URL: http://www.jmir.org/2018/2/e43/
doi: 10.2196/jmir.8372
PMID: 29410386

©Donald A Redelmeier, Nicole C Kraus. Originally published in the Journal of Medical Internet Research (http://www.jmir.org),
06.02.2018. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

J Med Internet Res 2018 | vol. 20 | iss. 2 | e43 | p. 10http://www.jmir.org/2018/2/e43/
(page number not for citation purposes)

Redelmeier & KrausJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2013/11/e246/
http://dx.doi.org/10.2196/jmir.2683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24220233&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2016.8560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28135350&dopt=Abstract
https://dx.doi.org/10.2147/RMHP.S130431
http://dx.doi.org/10.2147/RMHP.S130431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28435342&dopt=Abstract
http://www.jmir.org/2018/2/e43/
http://dx.doi.org/10.2196/jmir.8372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29410386&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

