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Abstract

Background/Aims: Cost-efficient methods are essential for successful participant recruitment in 

clinical trials. Patient portal messages are an emerging means of recruiting potentially eligible 

patients into trials. We assessed the response rate and complaint rate from direct-to-patient, 

targeted recruitment through patient portals of an electronic medical record for a clinical trial and 

compared response rates by differences in message content.

Methods: The Study to Understand Fall Reduction and Vitamin D in You (STURDY) trial is a 

National Institutes of Health-sponsored, community-based study of vitamin D supplementation for 

fall prevention in older adults conducted at Johns Hopkins. Potential participants were identified 

using the Epic electronic medical record at the Johns Hopkins Health System based on age (≥70 

years), ZIP code (30-mile radius of study site), and prior activation of a patient portal account. We 

prepared a shorter message and a longer message. Both had basic information about study 

participation, but the longer message also contained information about the significance of the 

study and a personal invitation from the STURDY principal investigator. The Hopkins IRB did not 

require prior consent from the patient or their providers. We calculated the response rate and 
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tracked the number of complaints and requests for removal from future messages. We also 

determined response rate according to message content.

Results: Of the 5.5 million individuals receiving care at the Johns Hopkins Health System, a 

sample of 6,896 met our inclusion criteria and were sent 1 patient portal recruitment message 

between April 6, 2017 and August 3, 2017. Assessment of enrollment by this method ended 

December 1, 2017. There were 116 patients who expressed interest in the study (response rate: 

1.7%). Twelve (0.2%) of recipients were randomized. There were 2 complaints (0.03%) and 1 

request to unsubscribe from future recruitment messages (0.01%). Response rate was higher with 

the longer message than the shorter message (2.1% vs. 1.2%; P=0.005).

Conclusions: Patient portal messages inviting seniors to participate in an RCT resulted in a 

response rate similar to commercial email marketing and resulted in very few complaints or opt-

out requests. Furthermore, a longer message with more content enhanced response rate. 

Recruitment through patient portals might be an effective strategy to enroll trial participants.
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Background

Attaining adequate statistical power in randomized controlled trials (RCTs) requires the 

timely enrollment of sufficient numbers of participants.1-3 Traditional, community-based 

RCT recruitment strategies may employ costly advertisement methods, such as mailing 

brochures and placing advertisements on television, radio, and in periodicals. Modern 

marketing strategies leverage direct email communications.4 Email marketing strategies can 

be perceived as obtrusive and typically involve an option to unsubscribe from future 

communications.5 Electronic medical records contain structured demographic and medical 

history information that facilitate targeted recruitment strategies using electronic 

communication, but several practical considerations prevent common use of this approach. 

For example, the inherent insecurity of email communication may not be concordant with 

privacy standards required by institutional review boards. Furthermore, contacting patients 

may require obtaining their physicians’ consent, which can be a major barrier to recruitment 

efforts.

Patient portal extensions on electronic medical records allow patients direct access to their 

health information and allow staff to communicate with patients regarding their care in a 

secure environment. Direct-to-patient, targeted recruitment messages through patient portals 

comply with patient privacy standards,6 but little is known regarding the feasibility, 

acceptability, and effectiveness of this approach.7 Also, whether changes in wording of these 

messages could affect response has not been studied. The objective of this paper is to 

describe the design, implementation, response rate, and complaints generated from a patient 

portal recruitment campaign targeting older adults without involving their physicians at a 

single academic medical center. We also examine the effect of two different messages on 

participant response rate.
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Methods

Study to Understand Fall Reduction and Vitamin D in You (STURDY) study design

STURDY (ClinicalTrials.gov registration number , principal investigator LJA) is an ongoing 

RCT evaluating the effect of 4 doses of vitamin D on falls among elderly adults who are 

vitamin D deficient and concerned about falling. Details of the trial design were published.8 

The trial began enrollment in 2015 using conventional recruitment methods including mass 

mailing of brochures, radio advertisements, newspaper advertisements, and recruitment at 

health fairs. The trial and all recruitment strategies were approved by the Johns Hopkins 

University School of Medicine Institutional Review Board.

Electronic medical record implementation

The Johns Hopkins Health System uses the fully integrated Epic electronic medical record 

(Epic Systems, Verona, WI) and integrated MyChart patient portal across the entire health 

system including community hospitals and outpatient practices. Access to the patient portal 

is available through a website and mobile application.

Patient portal recruitment policy development

Many of the details related to patient portal recruitment institutional policy development 

were published elsewhere and an overview is available in Supplemental Figure S1.7 In brief, 

a working group involving the Johns Hopkins University Institute for Clinical and 

Translational Research, Institutional Review Board (IRB), and Epic support teams 

developed specific policies for the use of the patient portal to recruit patients for IRB-

approved clinical protocols. Importantly, prior consent for receipt of these messages was not 

required from any clinical staff or patients receiving clinical care at the Johns Hopkins 

Health System. IRB-approved recruitment messages were delivered to patients meeting pre-

specified demographic and clinical characteristics by the Institute for Clinical and 

Translational Research team on behalf of the investigators. The investigators were permitted 

to receive aggregate demographic information about recipients but did not have access to 

individual patient records. Participants that went on to contact STURDY staff for more 

information about the study (either by phone or through our online form) were asked about 

their demographic information and how they heard about the study as part of the standard 

STURDY trial screening protocol. The STURDY IRB allowed for analytic use of these 

screening data. We assessed for participant completion of study visits and ultimately 

randomization status.

STURDY investigators received IRB approval for the patient portal recruitment messages 

that briefly described the study design, basic eligibility criteria, and information on how to 

contact the study staff, including the study phone number and the website (sturdystudy.org),9 

where visitors could use a secure form to share their own contact information to speak with 

trial staff. The message also included instructions for opting out of future recruitment 

messages and a link to a page detailing patient portal recruitment message use, the core 

content of which can be found in Supplemental Figure S2.10 Two versions of recruitment 

messages were developed and appear in Supplemental Figure S3. The core content of the 

two messages was identical, with 1. An invitation to participate in the trial, 2. Brief 
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eligibility criteria, 3. Contact information, 4. Signature of the Vice Dean for Clinical 

Investigation and STURDY principal investigator, 5. Information about the voluntary nature 

of the study, 6. Links to the patient portal recruitment message frequently asked questions 

page, 7. Information on how to unsubscribe from future messages, and 8. Information on the 

IRB approval of the recruitment message. The ‘short’ variant was 129 words in length and 

the ‘long’ variant was 219 words in length. The long variant differed from the short variant 

in that it included a personal invitation to participate in the study, facts describing the 

implications of falls among seniors, and details about the importance of clinical trials to 

advance medical knowledge.

Search criteria to identify recruitment message recipients

We defined patients as a unique medical record number with ≥1 diagnosis, ≥1 medication 

order, ≥1 procedure, or ≥1 laboratory result at any inpatient or outpatient affiliate of the 

Johns Hopkins Health System since September 1, 2016. This date represents the 

approximate timing of cross-network deployment of the electronic medical record.

Patients were identified via a query conducted by the Johns Hopkins Center for Clinical 

Data Analytics. This data analytic group has been granted access to patient records for the 

purpose of conducting investigator-initiated queries from research staff who are not directly 

involved with patient care. This process prevents research staff from directly accessing 

personal health information. The query contained 3 criteria: Aged ≥70 years, living within 

ZIP Codes within a 30-mile radius of the ProHealth research clinic in Woodlawn, MD, and 

patients who had activated their patient portal account. Planning for the query was 

conducted using the “SlicerDicer” function of Epic, which tabulates number of potential 

participants with specific characteristics (demographic, labs, medications, and ICD codes). 

The query was inclusive by intention and did not include key elements of the STURDY trial, 

namely, vitamin D deficiency status, supplement use, or fall history. The principal reason for 

this inclusive approach is that key eligibility criteria, that is, low serum level of vitamin D, 

use of vitamin D supplements, and history of falls, was thought to be more likely incomplete 

and/or outdated in the medical record. Notably, this protocol did not require permission from 

clinicians or patients prior to the receipt of these messages as these messages were deemed 

to be of minimal potential harm to recipients.

Recruitment message distribution

Messages were sent to 250 to 1000 patients at a time in 9 batches of a random sub-selection 

of patients, on Thursdays approximately every 2 weeks over a 17-week span, until one 

message was sent to all patients matching the search criteria. Patients only received one 

message during this timeframe. The first and final batches of messages were sent on April 6, 

2017 and August 3, 2017, respectively. The Epic team and the STURDY team coordinated 

on the exact timing of each batch and altered the date and number of messages based upon 

monthly monitoring of recruitment goals and STURDY staff availability to respond to the 

recruitment requests.
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Response rate & randomization rate

The response rate was defined as the number of interested participants who contacted the 

study team to learn about their eligibility who also reported hearing about the trial through 

the patient portal (numerator) divided by the total number of participants who received a 

recruitment message (denominator). Randomization rate was calculated as the number of 

randomized participants divided by the number who reported receiving a recruitment 

message. Any potential participants who contacted the study team between April 6, 2017 

and December 1, 2017 (inclusive) were included in this analysis.

Complaints about patient portal messages and requests to unsubscribe from future 
recruitment messages

The Johns Hopkins School of Medicine academic community (faculty, staff, and trainees) 

received a general email detailing the initiation of patient portal recruitment methods (not 

specific to the STURDY trial) and were instructed to direct any concerns or complaints to 

the chair of the Institute for Clinical and Translational Research, which can be found in 

Supplemental Figure S4. The STURDY PI (LJA), the chair of the Institute for Clinical and 

Translational Research (DEF), and the Epic team compiled all complaints from patients 

about the recruitment message. We tabulated and described the complaints. We also 

tabulated the requests to unsubscribe from future patient portal recruitment messages.

Statistical analysis plan

We tabulated demographics for patient portal use versus no patient portal use among those 

with age ≥70. We determined population characteristics of patients receiving a portal 

message, contacting the study staff for more information, and ultimately undergoing 

randomization. We were unable to derive demographics of all recipients stratified by 

message length. Demographics were not compiled for recipients who complained or 

requested to unsubscribe due to privacy concerns related to the small numbers in these 

groups. We calculated median time to response overall and by message variant, defining the 

day of message receipt as day 1. We characterized time to response using a cumulative 

incidence Kaplan-Meier plot. We compared responses with Cox proportional hazard models 

that were 1. Unadjusted and 2. Adjusted for month (a categorical variable based on batches 

sent in April-May, June, or July-August) in order to assess for temporal trends. We 

confirmed that each model did not violate the proportional hazards assumption by 

calculating Schoenfeld residuals. We also compared using an unadjusted log-rank test and 

using a log-rank test adjusted for month. We considered a P-value <0.05 to indicate 

statistical significance. Analyses were performed with Stata MP 15.1 (StataCorp, College 

Station, TX). The content is solely the responsibility of the authors and does not necessarily 

represent the official views of the National Institutes of Health.

Results

Patient populations

Among the approximately 1.3 million patients at the Johns Hopkins Health System between 

April 6, 2017 and August 3, 2017, approximately 550,000 (43%) had patient portal 
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activation (Figure 1). This proportion was 40% among adults ≥70 years old. Those aged ≥70 

years with active patient portal accounts differed from the 60% of adults aged ≥70 who had 

not activated their patient portal accounts in several ways. First, those with activated patient 

portal accounts were younger as 73% were between 70 and 80 years old, whereas only 55% 

of those without patient portal activation were between 70 and 80 years old. Men comprised 

a greater proportion of patient portal users (49%) than non-users (40%). Finally, white adults 

comprised a greater proportion of patient portal users (80%) than non-users (67%).

Among the approximately 105,000 adults aged ≥70 years with activated patient portal 

accounts, 93% were excluded for living outside of the geographic area (Figure 1). A total of 

6,896 patients met our search criteria and received a patient portal recruitment message.

Among the 6,896 patients who received a message through the patient portal, the mean (SD) 

age of recipients was 77 (6) years (Table 1). About half were female, most were white 

(80%), and the majority were married (67%). Of the 116 respondents (1.7% response rate), 

20% were not interested in trial participation, 58% were ineligible, and 2% dropped out for 

other reasons. Of those who were ineligible, 19% were neither afraid of falling nor at risk 

for falling, 19% were taking a high dose of vitamin D supplements (eligibility ≤1000 IU/

day), 37% had a screening vitamin D25 level that was out of range for study participation 

(eligibility range 10-29 ng/mL), and 24% were ineligible for other reasons. Of those who 

responded, 10% were ultimately randomized.

The schedule of the messaging, number of messages sent, and responses by calendar time 

are shown in Figure 2. The first response occurred on April 6, 2017, which coincided with 

the date of the first message being sent. The final response occurred on November 11, 2017. 

The median (IQR) duration until response was 2 (1-7) days. Among those who eventually 

responded, 77% responded within 1 week, 84% within 2 weeks, and 91% within 4 weeks.

Complaints and requests to unsubscribe from future recruitment messages

Of the 6,896 message recipients, there were two reported complaints (0.03%). One patient 

was already enrolled in STURDY and was not pleased that they received a recruitment 

message despite already being enrolled. They did not request to unsubscribe from future 

recruitment messages. The second patient was not enrolled in STURDY and complained to 

their physician about receiving the message. This individual also requested to unsubscribe 

from future recruitment messages. This was the only request to unsubscribe (0.01%).

Variation in response rate by message length

Five of the batches contained the short variant and 4 contained the long variant. The short 

variant was received by 3,396 (49%) of patients and the long variant was received by 3,500 

(51%) of patients. The overall response rate was 1.7% (116/6,896). There was a significantly 

lower response rate for the shorter variant (42/3396; 1.2%) than the longer variant (74/3,500; 

2.1%; HR 1.71; 95% CI 1.17, 2.50; P=0.005; Table 2). After adjustment for month, this 

comparison remained significant (HR 1.51; 95% CI 1.04, 2.30; P=0.03). The cumulative 

response rate is shown in Figure 3.
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Overall enrollment was low, with 3/42 (7%) and 9/74 (12%) of the short and long responders 

being randomized. This corresponded with an overall enrollment rate of 0.17% (12/6,896) 

overall, 3/3,396 (0.08%) among short message recipients, and 9/3,500 (0.26%) among long 

message recipients. There was no difference in enrollment between the groups using 

recipients as the denominator (χ2 P=0.09) or responders as the denominator (χ2 P=0.19).

Discussion

In this study of direct-to-patient, targeted recruitment through patient portals of a 

commercial electronic medical record, we documented a response rate of 1.7% and 

enrollment rate of 0.17%. Furthermore, half of responses occurred within 2 days of message 

receipt with 91% responding within 4 weeks. This intervention reassuringly generated only 

2 complaints and 1 request for removal from future recruitment emails. Finally, variation in 

message content appeared to affect response rate.

Few studies have reported on the acceptability of the use of patient portal messages as a 

recruitment modality. One prior study at Johns Hopkins enrolled patients with atrial 

fibrillation using patient portal recruitment messages. Of 1,303 recipients who completed a 

survey about the appropriateness of the patient portal for this use, >90% reported it being a 

good use of the patient portal and 99% reported that it did not change their satisfaction as a 

patient at the Johns Hopkins Health System.7 While we did not explicitly survey the 

recipients of the STURDY recruitment message, we only received 2 complaints and 1 opt-

out request. The unsubscribing request rate (0.01%) was lower than commercial strategies 

(0.1 to 0.4%).5 The overall response rate of 1.7% was on par with conventional email 

marketing campaigns, which typically achieve a 1% response rate.4

As there is a paucity of research on the use of patient portal messages for recruiting patients 

into clinical trials, it is unclear how this might compare at other institutions. It is possible 

that the response rate may be higher for patient portal messages than commercial email 

marketing campaigns as patient portal messages may be perceived as of greater importance 

than an email. Investigation at other institutions and in multicenter studies is needed to 

delineate this further.

One of the principal advantages to portal messaging is timing. Half of our responses were 

received within 2 days of the message and 91% by 4 weeks of the message being sent out. In 

contrast, non-electronic, traditional modes of recruitment (e.g. direct mailing of brochures, 

advertisements in periodicals) may require more time for receipt and response to a study 

solicitation. This should be an important consideration when using this modality. While 

having an immediate response may be advantageous for shortening recruitment periods and 

achieving enrollment goals, recruitment staff could be overwhelmed by an immediate bolus 

of replies with patient portal messaging or other digital recruitment strategies (e.g., email-

based recruitment). As a result, batching messages may be a more practical option for 

managing workflow.

Variation in message content appeared to alter response rate. Specifically, there was a higher 

rate of enrollees among those receiving the longer (vs. shorter) message. While we were 
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unable to control for recipient characteristics in this analysis, the batches were comprised of 

random subgroups of eligible patients. Thus, it is unlikely that recipient characteristics 

differed in a meaningful way between groups. It was not possible to identify the specific 

differences in message content that affected response rate. Future studies should implement 

a stepwise approach in message development and distribution focusing on one specific 

change in message content at a time and following the response rate. Such stepwise message 

crafting can result in optimization of the message content, which can also inform the 

selection of content of traditional recruitment modalities. Message presentation and content 

represents potentially cost neutral interventions that might profoundly impact recruitment 

yields. Research into message effectiveness represents an important area of inquiry for 

future studies.

Only 10% of respondents enrolled in our study. Unfortunately, we are unable to compare this 

rate to other recruitment modalities. However, eligibility is one of the primary reasons that 

people ultimately do not proceed to enrollment. It is possible that enrollment rates might be 

improved with greater specificity of the targeting strategy. For example, we might have 

messaged only participants with a known vitamin D deficiency or fall history. This increased 

specificity could also miss eligible people. On the other hand, non-specific messaging could 

contribute to patient fatigue with regard to subsequent messages for other studies. For 

studies with costly screening modalities, it may be advantageous to maximize specificity to 

reduce screen failures. This highlights an important area for further research, focused on 

optimizing the specificity and sensitivity of electronic medical record-based strategies to 

maintain patient goodwill toward research, while maximizing recruitment yields. Such a 

strategy could identify a pool of potential trial participants and assess efficacy of traditional 

recruitment methods versus targeted recruitment messages, like those employed in this pilot 

study. The relative efficacy of these means can be compared in a prospective manner to 

identify which potential participants are reached best by traditional recruitment methods, 

with electronic medical record-enabled patient portal messaging techniques, or by other 

novel methods (e.g., social media advertisements). Additionally, the development of 

recruitment cohorts from clinical trials is needed to assess optimal recruitment strategies by 

demographic groupings.

The Johns Hopkins Health System electronic medical record and its patient portal have not 

been optimized for this communication method and several enhancements may improve 

future patient portal recruitment campaigns. First, one patient who received the recruitment 

message was already enrolled in the study and complained about receiving a recruitment 

message. STURDY participants are not identified as such in the electronic medical record. 

Documenting specific trial enrollments within the electronic medical record can guide 

recruitment campaigns and exclude these patients from messaging. Such practices can then 

identify cohorts of patients who have previously participated in trials. Anecdotally, we have 

found patients with prior trial enrollment to be more enthusiastic in responding to 

recruitment efforts. Continual documentation of RCT enrollment may identify a subgroup of 

patients more likely to participate in an RCT. Second, there was no automated method to 

unsubscribe from future recruitment messages and documenting this status was 

cumbersome. Fortunately, there was only one request so it did not adversely affect workflow 

among the staff. Developing an automated method to request a future opt-out would improve 
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workflow efficiency. Third, the messages were not sent by the RCT staff and there was no 

opportunity to respond to investigators directly using the patient portal. The response rate 

may have been improved if patients could ask questions or perform the pre-screening 

through the portal as well, rather than over the phone.

The majority of study participants were white, female, and married, reflecting characteristics 

of patient portal users among our target population. We expect this may be different for 

studies targeting younger patient populations. Prior research has documented a desire from 

older adults to participate in clinical research,11 though means of strategies for engaging 

them differ from younger populations.12 The overall level of patient portal activation among 

patients at the Johns Hopkins Health System patients was 43% and 40% in adults aged ≥70 

years. Patient portals may therefore be one method to engage seniors in clinical research. 

The lower proportion of non-white patients with activation may limit its ability to promote 

racial diversity in clinical research.

This study has weaknesses. We do not have direct patient satisfaction assessments upon 

message receipt and cannot say that the messages were overall well-received. Future 

investigation is required to assess user experience and best practices for future recruitment 

campaigns leveraging patient portals. Collection of complaint data was passive so it is likely 

that there were complaints made to clinical staff (e.g., a patient complaining to their primary 

care doctor) that were not shared with us. However, requests to unsubscribe from future 

communications are a reasonable secondary metric to assess for unreported complaints. We 

note that in our project, only one opt-out was requested in the timeframe, and it was from the 

same recipient who registered a complaint. Recruitment messages were only sent to older 

adults, and it is not clear if response would be different among younger adults. As this was a 

pilot study, we are unable to estimate the costs of this recruitment modality and compare its 

cost efficacy against traditional marketing methods. This pilot was run at a large academic 

medical center with a focus on trial recruitment, so generalizability may be limited. We only 

sent one message during this pilot, so we are unclear if multiple messages may have 

augmented response. We were limited in our ability to determine patient-level information 

about message recipients due to privacy protections. Furthermore, we were unable to assess 

habits of patient portal use among the recipients and whether the messages were opened in 

their patient portal inbox. It is unclear how well this strategy would work for diseases with 

negative stereotypes (e.g., alcoholism) or diseases that the patients may have in their record 

but were not aware of as a medical issue (e.g., lower-stage chronic kidney disease). We did 

not perform recruitment using conventional email, which represents an important future step 

to understanding the cost effectiveness of this approach.

This study has several strengths. First, to our knowledge, our study is the first demonstration 

of patient portal recruitment without physician consent among any population. Second, our 

tracking of recruitment rates, timing and volume of response, and tolerability of messaging 

is directly pertinent to principal investigators and study coordinators executing recruitment 

strategies. Third, our comparison of message content demonstrates an opportunity to 

optimize recruitment yields. Finally, our study provides data on the demographic utilization 

of the patient portal at a large institution, which is essential for implementing generalizable 

studies. Importantly we demonstrate an ability to recruit older adults, a population thought to 
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underutilize technology, through an electronic patient portal. Future efforts should attempt to 

improve the response from non-white patients.

There are several key implications from this study. Patients were successfully messaged 

without physician involvement, using a patient opt-out model. Recruitment through clinic 

environments conventionally involves physician consent, the rationale being that physicians 

best know their patients’ needs and are best positioned to advise a patient on whether trial 

participation would be ideal for them. It has also been argued that soliciting patients through 

an electronic record is intrusive, a third party coming between the relationship of trust held 

between doctor and patient. However, these perspectives have served to be a barrier to 

research.13-16 First, physicians carry substantial clinical burdens such that learning the 

nuance of a trial, and taking time out of their limited patient sessions to discuss a topic 

ancillary to direct care is not practical. Second, this model removes patient autonomy as the 

physician is serving as a gatekeeper to information, rather than affording patients direct 

access to evaluate and learn about options on their own. Third, some patients feel pressured 

to participate in studies when the invitation comes from their physician. The minimal 

complaints and a response rate exceeding industry benchmarks among a population known 

for lower technology utilization is meaningful, implies that direct messaging of older 

patients is efficient and a potentially acceptable use of this technology. On a final note, this 

recruitment approach should be viewed in terms of the overall recruitment goal of the trial, 

specifically, up to 1,200 randomized participants. Hence, this strategy alone is insufficient; 

as in most trials, multiple recruitment strategies need to be implemented.

In conclusion, a direct-to-patient, targeted recruitment through a commercial electronic 

medical record’s patient portal to 6,896 patients yielded a 1.7% response rate and only 2 

complaints. Variations in message content were associated with differing response rates. 

Further research is needed to understand how best to optimize the use of patient portal 

messaging for recruitment to clinical trials.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 - Message receipt flow diagram
*Defined as an active, unique medical record with ≥1 diagnosis, ≥1 medication order, ≥1 

procedure, or ≥1 lab result since September 1, 2016 at any inpatient or outpatient JHHS 

affiliate.
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Figure 2 - Histogram of responses by week of follow up
*Bar width is Thursday through Wednesday (7 days) throughout the follow-up period, 

beginning on the day that the first message was sent. Messages were sent out on April 6, 

April 20, May 4, May 18, June 1, June 15, June 29, July 13, and August 3, 2017.
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Figure 3 - Cumulative incidence curve for response by message length
*Log-rank adjusted for month, P=0.008.
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Table 1 -

Patient characteristics

Received patient
portal message*

Responded Randomized

N (% of recipients) 6896 (100) 116 (1.7) 12 (0.5)

Age, y 77 (6) 76 (5) 76 (3)

Female, % 3,586/6,896 (52) 48/116 (41) 5/12 (42)

Race/ethnicity

 White, % 5,517/6,896 (80) 103/116 (89) 11/12 (92)

 Black, % 896/6,896 (13) 7/116 (6) 1/12 (8)

 Asian, % 276/6,896 (4) 2/116 (2) 0/12 (0)

 Hispanic, % 69/6,896 (1) 0/114 (0) 0/12 (0)

 Other, % 207/6,896 (3) 4/116 (3) 0/12 (0)

Marital status

 Single, % 552/6,896 (8) 9/104 (9) 1/9 (11)

 Married, % 4,620/6,896 (67) 74/104 (71) 7/9 (78)

 Divorced, % 483/6,896 (7) 9/104 (9) 0/9 (0)

 Widowed, % 1,103/6,896 (16) 10/104 (10) 0/9 (0)

 Other, % 138/6,896 (2) 2/104 (2) 1/9 (11)

*
Numerators in this column are approximated as only percentages were available for all recipients.
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Table 2 -

Characteristics of Responding patients (n=116) by message length

Short Long

Response rate, %* 42/3,396 (1.24) 74/3,500 (2.11)

Age, y 76 (6) 76 (4)

Female, % 20/42 (48) 28/74 (38)

Race/ethnicity

 White, % 36/42 (86) 67/74 (91)

 Black, % 3/42 (7) 4/74 (5)

 Asian, % 1/42 (2) 1/74 (1)

 Hispanic, % 0/42 (0) 0/72 (0)

 Other, % 2/42 (5) 2/74 (3)

Marital status

 Single, % 3/39 (8) 6/65 (9)

 Married, % 29/39 (74) 45/65 (69)

 Divorced, % 3/39 (8) 6/65 (9)

 Widowed, % 2/39 (5) 8/65 (12)

 Other, % 2/39 (5) 0/65 (0)

*
Adjusted P=0.008
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