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Abstract
Telehealth drastically reduces the time burden of appointments and increases access to care for homebound patients. During 
the COVID-19 pandemic, many outpatient practices closed, requiring an expansion of telemedicine capabilities. However, 
a significant number of patients remain unconnected to telehealth-capable patient portals. Currently, no literature exists on 
the success of and barriers to remote enrollment in telehealth patient portals. From March 26 to May 8, 2020, a total of 324 
patients were discharged from Mount Sinai Beth Israel (MSBI), a teaching hospital in New York City. Study volunteers 
attempted to contact and enroll patients in the MyChart patient portal to allow the completion of a post-discharge video 
visit. If patients were unable to enroll, barriers were documented and coded for themes. Of the 324 patients discharged from 
MSBI during the study period, 277 (85%) were not yet enrolled in MyChart. Volunteers successfully contacted 136 patients 
(49% of those eligible), and 39 (14%) were successfully enrolled. Inability to contact patients was the most significant bar-
rier. For those successfully contacted but not enrolled, the most frequent barrier was becoming lost to follow-up (29% of 
those contacted), followed by lack of interest in remote appointments (21%) and patient technological limitations (9%). Male 
patients, and those aged 40–59, were significantly less likely to successfully enroll compared to other patients. Telehealth 
is critical for healthcare delivery. Remote enrollment in a telemedicine-capable patient portal is feasible, yet underperforms 
compared to reported in-person enrollment rates. Health systems can improve telehealth infrastructure by incorporating 
patient portal enrollment into in-person workflows, educating on the importance of telehealth, and devising workarounds 
for technological barriers.
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1 Introduction

Telemedicine has shown the potential to add tremendous 
value to the healthcare field. Over the last decade, numer-
ous health systems have increased their investment in this 
sector;from 2010 to 2017, the number of hospitals with a 
fully or partially implemented telemedicine program more 
than doubled from 35 to 76% [1]. A prominent benefit of 
telehealth is the efficiency of care for both patients and pro-
viders. Including time spent in-transit and within the waiting 
area, one study found that the average American spends over 
120 min at a doctor’s appointment [2]. Thus, to save time, 
patients have shown interest in completing telehealth visits 
even when in-person appointments were available [2]. Tel-
ehealth services also provide a means of increasing access 
to care— allowing providers to reach the nearly 400,000 
patients in the US who are completely, and the 1.5 million 
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patients who are mostly, homebound [3, 4]. In recent years, 
telehealth has expanded beyond the confines of primary care 
[5], and has been evolved into delivering more specialized 
services effectively using a combination of video and phone 
appointments, including pathology [6], oncologic care and 
chemo supervision [7], psychiatry and other mental health 
services [8], addiction counseling and prescriptions for harm 
reduction (e.g., buprenorphine) [9], physical therapy [10], 
and emergency medicine care [11]. Some medical educa-
tion programs have even adopted innovative mechanisms 
to involve trainees in their telehealth delivery platforms 
to provide learners with clinical opportunities when there 
is a shortage of in-person clinic appointments [12]. These 
adaptations evolved out of a complex, rapidly changing 
medical world driven by competition where inventive new 
ideas offering convenience and efficiency are rewarded with 
increased consumer engagement as well as potential (tempo-
rary) profit monopolies [13, 14]. These systems have been 
described as a sort of technological parasitism, where old 
technologies are devoured by newer ones providing consum-
ers with quicker and more effective results [15, 16].

Despite its significant advantages, ubiquitous acceptance 
of telemedicine as a care option has faced significant hur-
dles. Limited interstate licensure and insurance coverage 
policies have logistically restricted telehealth’s widespread 
usage, restricted telehealth delivery to video visits and not 
telephonic visits, and hindered service and payment par-
ity across even geographically proximal states [17–20]. In 
addition, one study reported that, on top of fears of technol-
ogy, remote visits threatened patients’ identity and perceived 
independence, with many respondents stating that they asso-
ciate telehealth with high dependency and ill health [21]. 
However, data do show that the majority of patients and 
providers believe that the quality of care provided during 
virtual visits is the same, if not better, compared to in-person 
consultations [22].

The surge of COVID-19, the disease caused by the novel 
SARS-CoV-2 virus, in New York City (NYC) was an impor-
tant inflection point in urban usage of telehealth. A number 
of risk factors for transmission of COVID-19 have been 
described, including age (with elderly being highest at risk), 
male sex, crowded living and/or working environments, and 
chronic medical illnesses like diabetes mellitus, kidney dis-
ease, malignancy and cardiovascular disease predisposing 
patients to more severe disease [23]. Due to the challenges of 
providing safe outpatient treatment without crowding, many 
practices limited in-person visits and turned preferentially to 
telehealth to provide ongoing care— transforming it from a 
useful tool to a patient care necessity. It is estimated that in 
the first quarter of 2020, telehealth visits (for COVID-related 
and -unrelated conditions) increased by 50% compared to the 
prior quarter, with a 154% surge in the last week of March 
2020 compared to the same week in 2019 [24]. This trend 

continued throughout the year and by the end of 2020, the 
Centers for Disease Control and Prevention reported in-
person ambulatory care (i.e., outpatient) medical visits had 
plummeted by as much as 60%, and telehealth appointments 
had increased by 30% [25].

Our study was interested in exploring the potential for 
remote enrollment in a telehealth-delivering patient portal in 
an urban setting. Rural populations have been well described 
as being difficult to engage in telemedicine due to difficulty 
obtaining reliable internet, computer or smart phone technol-
ogies needed to access healthcare portals, or even education 
that telehealth exists [26]. Conversely, health systems have 
also had unique struggles recruiting urban populations to 
engage in telehealth platforms, due to socioeconomic chal-
lenges as well as healthcare markets already being saturated 
with an abundance of in-person providers [27]. While suc-
cess rates for in-person telehealth portal enrollment among 
some urban patient populations have been reported to be as 
high as 87% [28], minimal published data have addressed 
enrollment rates when conducted remotely (i.e., electroni-
cally by means of either telephone or e-mail communica-
tion) [29]. Given the possibility for future limitations of in-
person activities due to surges of new variants of COVID-19 
(including the delta variant) or other infectious pathogens 
[30–32], we sought to understand the success of and barri-
ers to remotely enrolling patients in an online patient portal 
and assess whether this presents a feasible route for scaling 
telemedical infrastructure. The study had three key research 
questions:(1) is remote enrollment in a telehealth portal a 
viable alternative to in-person enrollment, (2) do certain 
vulnerable subpopulations have statistically significant dif-
ferences in enrollment success, and (3) what are the barriers 
to enrollment for those who do not enroll? We hypothesized 
that remote enrollment would have equal success, if not 
higher success, compared to in-person enrollment due to 
its convenience and perceived time savings, but that more 
vulnerable demographic populations (e.g., women, ethnic 
minorities, the elderly, and non-English speaking patients) 
would be less likely to enroll in telehealth due to less access 
to necessary technologies, technological and medical liter-
acy, and trust of healthcare professionals. We hypothesized 
the key barriers to enrollment would be difficulty contacting 
patients, and patients discomfort with technology. To our 
knowledge, this is the first paper to describe patient barriers 
to remote enrollment in a telehealth portal.

2  Materials and methods

2.1  Sample and data

This manuscript represents a retrospective cohort study 
conducted at Mount Sinai Beth Israel— a teaching hospital 
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located on the Lower East Side of Manhattan, NYC provid-
ing care to a culturally diverse and medically underserved 
patient population. From the period of March 26 to May 8, 
2020, over 300 patients were discharged from the inpatient 
medicine floors for conditions both related and unrelated 
to infection with SARS-CoV-2, and were recommended to 
complete a post-discharge telehealth follow-up. May 8th 
was chosen as the end date as the clinics began to open for 
both in-person and virtual visits after that date. Mount Sinai 
Union Square, where discharged MSBI patients receive out-
patient follow-up care, uses Epic for its electronic health 
record (EHR) system (Epic Care;Epic Systems, Verona, 
Wisconsin). Through this EHR, patients are eligible for 
MyChart— a patient portal that displays test results, facili-
tates patient-provider communication, and allows for video-
based synchronous (i.e., two-way audiovisual connection) 
telemedicine delivery through a free mobile application 
(Epic Care and MyChart;Epic Systems, Verona, Wisconsin).

The MSBI Department of Medicine partnered with a 
rotating team of up to six student volunteers from the Icahn 
School of Medicine at Mount Sinai to remotely (i.e., tel-
ephonically) enroll individuals in MyChart. The inpatient 
case managers compiled spreadsheets of patients anticipated 
to be discharged, which were shared with volunteers daily 
and contained the following information:patient name, medi-
cal record number, date of discharge, and hospital location.

2.2  Measures of variables

The student volunteers attempted to contact patients on both 
their personal mobile devices, if provided in the EHR, or 
their hospital rooms’ landline phones. Volunteers were pro-
vided with an illustrated flowchart with step-by-step instruc-
tions on how to facilitate patient enrollment in MyChart, if 
they were interested, as well as a document of frequently 
asked questions when enrolling patients. For patients suc-
cessfully reached, an email address would be confirmed and 
an activation link would be sent to that address where the 
patient or their healthcare proxy could complete the activa-
tion while the volunteer remained on the phone to guide 
them through any questions they faced while registering. 
Once registered, they would be set up with a telehealth 
appointment by the appropriate clinic for which they had an 
active referral order. If patients were not interested in enroll-
ing, the verbatim reason would be documented and was later 
coded into categories (see below in Data analysis procedure 
section). If the patients were not reached, at least one subse-
quent attempt was made to contact them the following day. 
After each patient had been contacted, the following demo-
graphic variables were documented for the encounter:the 
patient age, sex, ethnicity, and primary language used during 
the encounter. Any non-English speaking patients received 
instruction facilitated by a trained, third-party interpreter. If 

a patient had a healthcare proxy complete the enrollment, 
this was also documented.

2.3  Data analysis procedure

For those unable to be enrolled, patient-specific barriers to 
enrollment were copied verbatim from the encounter and 
subsequently coded. Three authors (JF, PG, and CF) inde-
pendently reviewed the list of reported barriers, and devised 
their own subcategories to group the reported themes. They 
then met with the remaining authors and, through compara-
tive analysis, agreed upon the classification system that most 
effectively and comprehensively organized the uncoded 
content. For the demographic variables, descriptive statis-
tics were utilized to analyze the cohort characteristics of 
the study. Associations between demographic factors (e.g., 
age, ethnicity, primary language) were compared across dif-
ferent aspects of the care cascade (e.g., successful contact 
made, MyChart enrollment) using the chi-square test. When 
the overall test was significant, we ran pairwise follow-up 
tests. We also ran the t-test to compare age between groups, 
as this was the one continuous demographic variable. Sta-
tistical comparisons were computed using IBM SPSS V27 
(Armonk, NY) and p-values < 0.05 were considered statisti-
cally significant.

3  Results

3.1  Patient demographics

During the study period, a total of 324 patients were dis-
charged from the MSBI inpatient medicine floor. Demo-
graphic data were analyzed descriptively for this cohort and 
can be seen in Table 1. To provide a snapshot of the 324 
patients in the cohort, approximately 40% (n = 132) identified 
as female, 44% (n = 144) were aged 60–89 years old, 23% 
self-identified their ethnicity within the medical record as 
“African-American, Afro-Caribbean, Black (Non-Hispanic),” 
and 84% spoke English as their primary language. The median 
age for the cohort was 66 (ranging from 21 to 96 years old, 
with a standard deviation of 15.6 years).

3.2  Contact and enrollment success

The cascade of care is shown in Fig. 1. Of the 324 dis-
charged patients, a total of 47 (15%) were already enrolled 
in MyChart and therefore not contacted. Of the 277 unen-
rolled patients, 141 (51%) were unable to be reached through 
either their hospital landline or mobile phones, if the latter 
was provided within the EHR. A total of 41 patients (15%) 
had either no personal telephone number provided in their 
chart, or the number provided was out of service. Of the 
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136 unenrolled patients who could be contacted, 39 (29% 
of those contacted) successfully activated their MyChart 
account. While these individuals represent an 83% increase 
in total MyChart enrollment within the cohort, just 14% of 
those eligible to be enrolled actually activated their accounts. 
Nearly three-quarters of these successful enrollments 
(72%;n = 28) were completed through a healthcare proxy, 
which included spouses, adult children, or paid caregivers.

Of those successfully enrolled, approximately half were 
male (n = 19, 49%). Nine (23%) self-identified as white, six 
(15%) identified as African-American, seven (18%) as Asian 
American, and seven (18%) as Hispanic, and 10 (26%) did 
not have an identified ethnicity in their chart or it was speci-
fied as “Other.” Zero enrolled patients were in the 0–19 age 
category, one (3%) was 20–39 years old, two (5%) were 
40–59 years old, twenty-two (56%) were 60–79 years old, 
and fourteen (36%) were 80–99 years old.

3.3  Statistical differences in enrollment rates

Statistical differences were investigated along 4 differ-
ent points of the care cascade in Fig. 1:(1) whether or not 
patients were already enrolled in MyChart before con-
tact was attempted (Table 2), (2) whether or not patients 
had missing or inaccurate contact information (Table 3), 

(3) whether or not patients were successfully contacted 
(Table 4), and (4) whether or not the contacted patients suc-
cessfully enrolled in MyChart (Table 5).

In investigating patients who were already enrolled in 
MyChart at the time of discharge (Table 2), statistically sig-
nificant differences were found based on age (p = 0.037) and 
ethnicity (p = 0.049). Gender and English as a primary lan-
guage did not show significant differences across this point 
of the care cascade. In regards to age, a pairwise follow-
up test revealed that those in the 20–39 age category were 
statistically more likely to be already enrolled in MyChart 
(p = 0.024), and those 40–59 were statistically less likely to 
be already enrolled in MyChart (p = 0.037). When a pairwise 
follow-up test was completed for ethnicity, no individual 
ethnic subpopulation had a statistically significant difference 
across enrollment groups (p > 0.05).

In regards to patients who had missing or inaccurate con-
tact information (Table 3), age was the only demographic 
category that had statistically significant differences. The 
average age and standard deviation for the patients not 
missing contact information was 66.4 years and 15.3 years 
respectively, and for those with missing contact informa-
tion it was 60.3 years and 13.5 years respectively. A t-test 
for age as a continuous variable demonstrated that younger 
patients had a higher likelihood of having missing contact 

Table 1  Cohort Demographic 
Characteristics

Characteristic Demographics, n (%)

Gender
Male 190 (58%)
Female 132 (40%)
Transgender/Non-binary 2 (1%)
Age
0–19 years 0 (0%)
20–39 years 23 (7%)
40–59 years 89 (27%)
60–79 years 144 (44%)
80–99 years 68 (21%)
Ethnicity/Race
African-American, Afro-Caribbean, Black (Non-Hispanic) 74 (23%)
Asian/Pacific Islander 36 (11%)
Hispanic 57 (18%)
White/Caucasian (Non-Hispanic) 70 (22%)
Other or Unknown 87 (27%)
Primary Language
Chinese (Mandarin, Cantonese, or not specified) 10 (3%)
English 273 (84%)
Russian 3 (1%)
Spanish 30 (9%)
Other 3 (1%)
Not specified and unable to contact 5 (2%)
TOTAL N = 324
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information (p = 0.017). A pairwise follow-up test revealed 
that only the 40–59 age group were significantly more likely 
to have missing contact information (p = 0.004).

For the next step of the care cascade of successful con-
tact (Table 4), primary language was the only demographic 
variable found to have statistically significant differences. 

Fig. 1  Cascade of patient enrollment:Of the original cohort (n = 324), 277 were eligible to be enrolled. A total of 136 patients were successfully 
contacted, and 39 were successfully enrolled (28 via healthcare proxy)

Table 2  Already Enrolled

No (n = 277) Yes (n = 47) Chi-square p 
value

Pairwise-follow up 
test p value

T-test p value

Male Sex 162 (58.9%) 28 (59.6%) 0.932 N/A N/A
Age 0.037 0.453
20–39 16 (5.8%) 7 (14.9%) 0.024
40–59 82 (29.6%) 7 (14.9%) 0.037
60–79 120 (43.3%) 24 (51.1%) 0.323
80–99 59 (21.3%) 9 (19.1%) 0.738
Ethnicity 0.049 N/A
African-American, Afro-Carib., Black 66 (23.8%) 8 (17.0%) 0.304
Asian/Pacific Islander 27 (9.7%) 9 (19.1%) 0.058
Hispanic 53 (19.1%) 4 (8.5%) 0.077
White 76 (27.4%) 11 (23.4%) 0.564
Other/Unknown 55 (19.9%) 15 (31.9%) 0.063
English as Primary Language 231 (84.9%) 42 (89.4%) 0.424 N/A N/A
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Patients for whom English is not their primary language 
were statistically more likely to be successfully contacted 
compared to their English-speaking peers (p = 0.049).

The final step of the care cascade was successful enroll-
ment (Table 5). Men were statistically less likely to be 
enrolled, despite being successfully contacted, compared to 
their female counterparts (p = 0.043). Statistically significant 
differences also existed based on age (p = 0.010). The aver-
age age and standard deviation of the individuals who suc-
cessfully enrolled was 71.9 years and 11.7 years respectively, 
contrasted with 63.4 years and 15.3 years respectively for 
those who were not successfully enrolled. A t-test using age 
as a continuous variable found that older patients were more 
likely to successfully enroll compared to younger patients 
(p = 0.002). A pairwise follow-up test found that those in 

the age group 40–59 were significantly less likely to enroll 
successfully (p = 0.013), and those in the age group 80–99 
were more likely to enroll successfully (p = 0.030).

3.4  Barriers to enrollment

As previously described, remote outreach failure was a sig-
nificant barrier to successful patient portal enrollment:over 
half (51%) of eligible patients could not be contacted. Nota-
bly, 15% of eligible patients lacked functional personal 
phone numbers within their electronic medical record, 
greatly limiting the outreach capacity of the student volun-
teers. Of the 136 patients who were successfully contacted, 
most (71%) of these individuals failed to enroll in MyChart. 
For these patients, a number of barriers to enrollment were 

Table 3  Inaccurate/Missing 
Contact Information

No (n = 236) Yes (n = 41) Chi-
square p 
value

Pairwise-follow 
up test p value

T-test p value

Male Sex 135 (57.4%) 27 (67.5%) 0.232 N/A N/A
Age 0.008 0.017
20–39 12 (5.1%) 4 (9.8%) 0.237
40–59 62 (26.3%) 20 (48.8%) 0.004
60–79 107 (45.3%) 13 (31.7%) 0.104
80–99 55 (23.3%) 4 (9.8%) 0.051
Ethnicity 0.996 N/A
African-American,
Afro-Carib., Black

57 (24.2%) 9 (22.0%) N/A

Asian/Pacific Islander 23 (9.7%) 4 (9.8%) N/A
Hispanic 45 (19.1%) 8 (19.5%) N/A
White 65 (27.5%) 11 (26.8%) N/A
Other/Unknown 46 (19.5%) 9 (22.0%) N/A
English as Primary Language 193 (83.2%) 38 (95.0%) 0.054 N/A N/A

Table 4  Inaccurate/Missing 
Contact Information

No (n = 141) Yes (n = 136) Chi-
square p 
value

Pairwise-follow 
up test p value

T-test p value

Male Sex 81 (58.3%) 81 (59.6%) 0.829 N/A N/A
Age 0.644 N/A
20–39 10 (7.1%) 6 (4.4%) N/A
40–59 44 (31.2%) 38 (27.9%) N/A
60–79 57 (40.4%) 63 (46.3%) N/A
80–99 30 (21.3%) 29 (21.3%) N/A
Ethnicity 0.519 N/A
African-American,
Afro-Carib., Black

30 (21.3%) 36 (26.5%) N/A

Asian/Pacific Islander 11 (7.8%) 16 (11.8%) N/A
Hispanic 28 (19.9%) 25 (18.4%) N/A
White 40 (28.4%) 36 (26.5%) N/A
Other/Unknown 32 (22.7%) 23 (16.9%) N/A
English as Primary Language 123 (89.1%) 108 (80.6%) 0.049 N/A N/A
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documented and encoded through comparative analysis to 
classify based on recurring themes (Fig. 2). One such bar-
rier was coded as “lost to follow-up” (Fig. 3, n = 39;29% of 

those contacted):these were patients who were successfully 
contacted once, but could not complete the enrollment ini-
tially and were difficult to reach afterward. It also included 

Table 5  Successful Enrollment No (n = 97) Yes (n = 39) Chi-
square p 
value

Pairwise-follow 
up test p value

T-test p value

Male Sex 63 (64.9%) 18 (46.2%) 0.043 N/A N/A
Age 0.010 0.002
20–39 6 (6.2%) 0 (0.0%) 0.112
40–59 33 (34.0%) 5 (12.8%) 0.013
60–79 42 (43.3%) 21 (53.8%) 0.265
80–99 16 (16.5%) 13 (33.3%) 0.030
Ethnicity 0.447 N/A
African-American,
Afro-Carib., Black

29 (29.9%) 7 (17.9%) N/A

Asian/Pacific Islander 10 (10.3%) 6 (15.4%) N/A
Hispanic 17 (17.5%) 8 (20.5%) N/A
White 27 (27.8%) 9 (23.1%) N/A
Other/Unknown 14 (14.4%) 9 (23.1%) N/A
English as Primary Language 78 (82.1%) 30 (76.9%) 0.491 N/A N/A

Fig. 2  Coding methodology: The authors used a process of compara-
tive analysis to classify barriers to enrollment. Authors looked at indi-
vidually documented barriers that were transcribed verbatim, and cat-

egorized them into various themes. The authors then met to discuss 
and agree upon a universal classification system that categorized each 
barrier into a few key groups
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patients who asked to be sent activation codes but did not 
have time to speak to on the phone, and never completed the 
activation nor answered the phone in subsequent attempts. 
28 patients (21% of those contacted) declined to participate 
due to a lack of interest in conducting a telehealth appoint-
ment. Twelve patients (9% of those contacted) stated that 
technology was a barrier (e.g. not owning a capable device, 
operator difficulties, etc.). Nine patients (7% of those con-
tacted) were unable to complete enrollment due to the pres-
ence of a language barrier (e.g. caller unable to understand 
the patient on the phone, the patient being prohibitively 
hard-of-hearing, etc.). Six patients (4% of those contacted) 
were too ill or tired to discuss MyChart enrollment over the 
phone, and 3 patients (2% of those contacted) had substantial 
difficulty in following the enrollment instructions remotely.

4  Discussion

The research questions of this study were to (1) assess the 
viability of remote enrollment compared to in-person enroll-
ment, (2) assess for significant differences along the care 
cascade in regards to age, gender, ethnicity, and primary 
language, and (3) to assess the barriers to remotely enroll-
ing patients in a telehealth-capable patient portal. Patients 
were contacted through either their mobile phones or hos-
pital landlines to reduce SARS-CoV-2 exposure and assist 

the workflows of the inpatient teams. The results suggest a 
few key findings.

First, an inability to reach patients was a significant bar-
rier to remote patient portal enrollment. From 2003 to 2010, 
the number of outpatient medical offices using electronic 
health records increased from 16 to 52% respectively [33, 
34]. Absent data in these systems, in terms of both contact 
information as well as important medical information, have 
contributed substantially to poorer health outcomes in the 
United States [33, 34]. Our data are consistent with these 
challenges – roughly 15% of our patients did not have a 
functional personal number in their chart. Our data shows 
that this was driven particularly by patients in the 40–59 
age group – this population was less likely to already be 
enrolled in MyChart, and more likely to have missing con-
tact information. Contrary to our initial hypothesis, older 
patients were actually more likely to have contact informa-
tion and successfully enroll compared to their younger coun-
terparts. The latter may be confounded by the fact that these 
patients have likely been in the care system for longer, and 
therefore have had more encounters where missing contact 
information could be rectified. However, it might also be 
explained by greater healthcare proxy involvement in this 
demographic – nearly ¾ of those who successfully enrolled 
in MyChart had a healthcare proxy do so, and older patients 
were more likely to successfully enroll compared with 
younger patients in our sample. It should also be noted that 

Fig. 3  Barriers to MyChart Activation:51% eligible to be enrolled in 
MyChart were not successfully contacted. An additional 17% became 
lost to follow-up after initially being contacted, and 9% declined to 
participate out of lack of interest in remote appointments. Techno-
logic issues, health barriers, language challenges and inability to fol-
low phone directions comprised a smaller percentage of those who 

did not successfully enroll. U:unable to contact LO:Contacted, loss to 
follow-up D:Contacted, declined to participate T:Unable to register 
due to technology challenges LA:Unable to register due to language 
challenges H:unable to register due to health status P:unable to regis-
ter due to challenges following phone directions

234 Health and Technology (2022) 12:227–238



1 3

loss to follow-up also contributed substantially to remote 
enrollment failure. A number of patients in our cohort were 
successfully contacted but declined assistance enrolling at 
the time of the call. However, many of these patients failed 
to complete portal activation and could not be reached on 
subsequent attempts. These findings suggest that the success 
of patient portal enrollment is highest when all of the steps 
are completed at the point of initial contact and that remote 
enrollment efforts could be improved by confirming patient 
contact information during each visit. This strategy would 
be particularly effective if used to target those patients aged 
40–59 years, as well as men who were less likely to success-
fully enroll despite being successfully contacted and would 
benefit from multiple engagements.

Second, patients’ lack of interest in telehealth as a method 
of care played a significant role in the failure of eligible 
patients to complete enrollment. Consistent with previous 
studies that showed that telemedicine is limited by perceived 
self-efficacy [21], a number of our patients reported that they 
were “too old” for telehealth or that the process was “too 
complicated.” This is likely a byproduct of lack of exposure 
and knowledge, as well as past healthcare providers having 
low rates of discussion and education about telehealth initia-
tion. This discomfort around the intersection of health and 
technology can likely be mitigated by incorporating brief 
tutorials into in-person primary care appointments to show 
patients how user-friendly and beneficial telehealth can be. 
Additionally, as previously discussed, our results showed 
that three quarters of those who successfully enrolled did so 
using health care proxies, including spouses, adult children, 
and paid caregivers. Given that these individuals often pro-
vide transportation and/or are present at patients’ in-person 
health appointments, these can be valuable opportunities to 
potentially enlist the support of trusted individual that may 
have higher health and/or technological literacy. Alterna-
tively, healthcare systems can also consider offering free 
in-person group tutorial sessions for patients to attend to 
familiarize patients with telehealth technologies employed 
in their health system, and encouraging patients to bring a 
family member with them. This approach would normalize 
lower technological literacy and mitigate perceived threats 
to patient self-efficacy [21]. For one health system in New 
York City, its geriatric neurology program has found success 
in even contacting both individuals in the patient/caregiver 
dyad simultaneously and automatically when scheduling 
telehealth appointments, providing an alternative “opt-out” 
mode of scheduling patient appointments that should also 
be considered by health systems [35]. Many of our patients 
in our study did not speak English as a first or primary 
language, and therefore it will also be important to have 
interpreter services available at all points of contact with 
patients and their caregivers. Our study shows that patients 
for whom English is not a primary language are more likely 

to be successfully reached to engage in care, and thus this 
receptive patient population must be appropriately targeted 
to engage with novel telehealth platforms. These interven-
tions are especially vital considering those most likely to be 
hesitant with technology, such as the elderly, may be those 
most vulnerable during an infectious disease surge and, 
therefore, most likely to benefit from telemedicine.

Third, a number of patients cited technological limita-
tions, such as lacking a device capable of utilizing MyChart 
or the absence of a wireless internet network at home, as a 
barrier to completing their post-discharge telehealth visit. 
While technological constraints are certainly an expected 
limitation to widespread telemedicine usage, the pres-
ence of this barrier within our cohort confirms this to be 
an important hurdle for telehealth advocates to overcome. 
Given the increasing role that telemedicine will play in the 
future of healthcare, leaders in the field ought to devise 
clever workarounds— such as partnering with insurance 
companies to loan smart devices to patients or broadening 
covered telemedical services to include interactions con-
ducted over the phone— if they hope to expand the reach 
of telehealth capabilities for all patients.

The barriers observed in our study build upon those that 
have been acknowledged in prior studies on barriers to tel-
ehealth enrollment. A number of prior studies have demon-
strated that a common barrier to engaging in telehealth is 
patients’ resistance to change – patients have grown accus-
tomed to face-to-face consultations with their healthcare 
providers, and do not feel the same connection through a 
screen [36–38]. In some areas, particularly those more rural, 
a common barrier to telehealth is that patients simply do not 
know that telehealth exists [26], and demonstrates the need 
for healthcare systems to educate the community better in 
terms of the uses and benefits of telemedicine enrollment, 
particularly remote enrollment. Our article builds upon these 
prior studies in two key ways:(1) it investigates barriers in 
urban populations, as opposed to rural and suburban com-
munities where many prior studies have focused, and (2) it 
is the first study, to our knowledge, that investigates barriers 
to remote enrollment, where patients were solicited to join 
telehealth-delivering portals via phone calls as opposed to 
in-person. The latter is particularly important in the midst 
of a global pandemic, where face-to-face solicitations have 
become increasingly challenging, and potentially unsafe, and 
therefore offers particular value to health systems developing 
telehealth infrastructure in this rapidly evolving healthcare 
landscape.

Finally, the efficacy of our remote enrollment workflow 
fell short of the success of a recently reported in-person 
patient portal activation study (14% versus 88% enroll-
ment success) [28]. The populations and settings differed 
markedly— adult patients admitted to a large metropolitan 
hospital versus adolescent individuals seen at an outpatient 
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primary care center—and speak to the impact that situa-
tion can play in terms of enrollment. Parental influence and 
involvement in adolescent care likely plays a significant role 
in higher enrollment success, as well as motivated patients 
who are already presenting for primary care as opposed to 
patients with variable medical follow-up presenting with 
enrollment opportunities after an acute health insult. Addi-
tional confounding factors that inhibit the direct comparison 
of these studies, such as the health statuses of the relative 
cohorts and the heightened comfortability of adolescent 
patients with technology, could have had similar effects on 
enrollment as those differences inherent to remote versus in-
person workflows. Indeed, a subset of patients in our cohort 
reported health status as a barrier to portal activation, and 
our outcomes also fell short of recent efforts to remotely 
enroll pediatric patients in a telehealth portal via their par-
ents [29]. However, this deficit in enrollment success taken 
together with other barriers to remote patient portal acti-
vation uncovered here— such as limitations in contacting 
patients and issues communicating instructions over the 
phone— suggest that in-person enrollment is superior to 
remote efforts.

Notable limitations to this study do exist. Our statistical 
analyses were limited by a sample size of 324, and therefore 
pairwise follow-up tests investigating individual age catego-
ries or ethnicities had less power than investigating signifi-
cant differences across the entire population. Any attempts 
to combine subcategories to provide more statistical power 
(e.g., primary language, which was considered “English” 
versus “Non-English” for statistical purposes in Table 2) 
necessitated compiling data in an artificial way that com-
bines heterogenous groups into one. Furthermore, because 
our task was conducted by volunteers with conflicting sched-
ules, the makeup of our team was subject to change over the 
course of the study. While a permanent team of individuals 
would have been preferable, this was not feasible with our 
volunteer pool nor compatible with the need to contact each 
patient prior to discharge. Furthermore, due to the time con-
straints of our volunteers and because patient lists were typi-
cally received 48-h prior to discharge, patients received only 
two remote attempts to enroll in MyChart;increasing the 
number of outreach attempts per patient may have resulted 
in increased enrollment success. Finally, volunteers were 
responsible for transcribing the immediate barrier to patient 
portal activation in those who failed to enroll. However, it 
is likely that a subset of patients had multiple barriers to 
enrollment and that further inquiry could have elicited the 
complete extent of these barriers in our cohort.

The outcomes of this study set the stage for a few future 
analyses. Longitudinal analysis of enrolled patients’ tel-
ehealth usage, similarly stratified by demographic sub-
groups, would identify the success of these efforts beyond 
initial patient portal activation. Additionally, following 

the conclusion of our student volunteer efforts, the MSBI 
Department of Medicine transitioned to in-person MyChart 
enrollment during patients’ pre-discharge workflow. A com-
parison of our remote versus in-person data would further 
illustrate the superior method of telehealth portal enrollment 
and represents a future goal of this work.

Within our cohort of over 300 patients discharged from 
MSBI, 85% of individuals were not yet enrolled in the hos-
pital’s affiliated patient portal application and were expected 
to complete a telehealth follow-up visit within the week. 
Despite the efforts of our volunteers, just 14% of eligible 
volunteers could be enrolled remotely. Those unable to be 
enrolled at the time were recontacted starting in May 2020 
when clinics reopened for in-person appointments. However, 
these gains still represent an increase of 83% in MyChart 
enrollment compared to those who were already enrolled, 
indicating remote patient portal activation represents a fea-
sible route for bolstering telehealth capacity if in-person 
methods are not available. Remote enrollment efforts are 
undoubtedly improved by assuring that patients’ contact 
information is correct during each encounter and enlisting 
the assistance of healthcare proxies.

5  Conclusions

For health system leaders aiming to improve their telemedi-
cal infrastructure, we recommend incorporating patient 
portal enrollment into existing in-person workflows, such 
as inpatient nursing teams’ pre-discharge checklists or out-
patient administrative assistants’ checkout protocols, and 
ensuring during these encounters that patient contact infor-
mation is both documented and correct. Telehealth’s overall 
reach could be further broadened by considering specific 
barriers to access related to individual demographic groups 
(including technological, linguistic, and educational barri-
ers outlined in this article), hosting in-person tutorials/semi-
nars on telehealth for patients and inviting family to join the 
patient, partnering with insurance companies to overcome 
patients’ coverage limitations, and trusted healthcare provid-
ers explaining the importance of telehealth to patients in this 
evolving healthcare environment. Our results suggest that 
male patients, and patients aged 40–59 are particularly to 
benefit from these interventions. This study’s conclusions 
are limited by a compressed time frame over which contact 
was attempted for individual patients due to clinics reopen-
ing for in-person consultations, simplification of barriers 
to enrollment to a single reason, and changing personnel 
involved in the research team as availabilities within the 
early pandemic fluctuated. Despite this, our data provide 
important lessons for the future management of telehealth 
opportunities during the COVID-19 pandemic as well as 
future infectious diseases crises, and outline targets to 

236 Health and Technology (2022) 12:227–238



1 3

improve enrollment in telehealth services so that our hospital 
systems can rise to meet the needs of our rapidly evolving 
healthcare landscape.
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