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ABSTRACT

While many case studies have described the implementation of self-scheduling tools, which allow patients to
schedule visits and imaging studies asynchronously online, none have explored the impact of self-scheduling
on equitable access to care." Using an electronic health record patient portal, University of California San Fran-
cisco deployed a self-scheduling tool that allowed patients to self-schedule diagnostic imaging studies. We ana-
lyzed electronic health record data for the imaging modalities with the option to be self-scheduled from January
1, 2021 to September 1, 2021. We used descriptive statistics to compare demographic characteristics and cre-
ated a multivariable logistic regression model to identify predictors of patient self-scheduling utilization. Among
all active patient portal users, Latinx, Black/African American, and non-English speaking patients were less likely
to self-schedule studies. Patients with Medi-Cal, California’s Medicaid program, and Medicare insurance were
also less likely to self-schedule when compared with commercially insured patients. Efforts to facilitate use of
patient portal-based applications are necessary to increase equitability and decrease disparities in access.
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INTRODUCTION

accessing their online medical record portal at least once in the

Healthcare organizations have invested heavily in electronic health
record (EHR) systems and patient portals, enabling new means of
patient interaction and patient-centered care delivery.””> Through
portals, patients communicate asynchronously with their care
team about prior or upcoming visits, symptoms, test results, and
medications.* Patient portal messaging allows enhanced chronic
disease self-management through improved care coordination.’
Ninety percent of all healthcare systems offer patient portals and
in 2020, almost 40% of adults in the United States reported

prior year.>® The uptake of these portals, however, has not been
evenly distributed across demographic groups, with older adults
and those from minority backgrounds being less likely to enroll in
patient portals.”” Barriers to using digital tools include limited in-
ternet access, low computer skills, and strong habits associated
with face-to-face or phone scheduling.'” These barriers dispropor-
tionately impact certain racial, ethnic, and socioeconomic groups.
Data on machine learning and online EHR-based portals have
highlighted the potential for bias, suggesting that evaluations of
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new digital tools must include their impact on equity, disparity,
and access.' 2

Self-scheduling tools are patient portal applications that allow
patients to schedule visits and imaging studies asynchronously on-
line or via an app.'® While many case studies have described the im-
plementation of self-scheduling tools, few have quantified the
disparities in patients’ use of these tools and completion of recom-
mended studies."'* One systematic review found that web-based ap-
pointment systems showed positive impact on process metrics
including no-show rates, staff labor, waiting times, and improved
satisfaction.”"'® To our knowledge, none explore the impact of self-
scheduling on equitable access to care.

Using an EHR-based patient portal, University of California San
Francisco (UCSF) deployed a self-scheduling tool that allows
patients to self-schedule imaging studies. The objective of this study
was to understand the impact of a patient portal-based self-schedul-
ing application for imaging studies on patient access and disparities.

MATERIALS AND METHODS

Setting
UCSF Health is a large academic medical center with approxi-
mately 45 000 hospital admissions and 2.1 million outpatient visits
annually.

Tool

Since 2012 UCSF has used Epic (Epic Systems, Verona WI) as its
EHR vendor. Among adult patients who receive ambulatory care at
UCSF, 89% of patients are enrolled in their patient portal. In May
2020, UCSF implemented Epic’s patient portal-based self-scheduling
tool through its patient portal, MyChart, enabling all UCSF ambula-
tory patients to self-schedule diagnostic imaging studies. Tradition-
ally, patients could only schedule diagnostic imaging studies by
calling the radiology department or walking into a radiology loca-
tion during business hours. Self-scheduling was implemented in
waves beginning in May 2020. By January 2021, self-scheduling had
been implemented for all CT, MRI, DEXA, Mammography, and a
subset of MRI and US studies. The self-scheduling tool was only
available in English. An electronic self-scheduling ticket is generated
that specifies the type of test, location, and date range for the test
when a clinician orders an imaging study. Patients receive an email
notification directing them to the patient portal where they can use
the self-scheduling ticket to select from available dates, times, and
locations to schedule the imaging study.

Data

Data were queried from the EHR and included the modality by
which the test was scheduled (eg, self-scheduling ticket) and patient
demographic information for all diagnostic imaging tests completed
at UCSF Health between January 1, 2021 and September 1, 2021.
The study period was chosen because self-scheduling for the imaging
modalities included in this study had been implemented by January
2021. X-rays were excluded from this study because the majority of
X-rays are completed via walk-in, and the data do not allow us to
identify the small subset of scheduled X-rays. We therefore excluded
X-rays from this study. Self-scheduling was only available to
patients enrolled in MyChart. The study was approved by the UCSF
Institutional Review and Ethics Board (21-35559).

Statistical analysis
We used descriptive statistics to compare the demographic charac-
teristics of individuals who utilized the diagnostic imaging self-
scheduling tool versus the traditional method of scheduling (mainly
by phone). We substratified those who scheduled studies tradition-
ally by portal and nonportal users. We used a chi-squared test to
compare categorical variables and a #-test for continuous variables.
We created multivariable logistic regression model to identify
predictors of patient self-scheduling utilization. Features of this
model included imaging type, gender, age, race/ethnicity, marital
status, language, and payor. Patients self-reported their race/ethnic-
ity and gender. Significance level of <0.01 was used for the purposes
of this study. All analyses were performed using R 3.5.

RESULTS

Between January 1, 2021 and September 1, 2021, 18 552 diagnostic
imaging studies were scheduled using the self-scheduling tool in the
patient portal. All differences except for patient age and nonbinary
gender were statistically significant. Of these imaging studies,
44.5% (8247) were mammograms, 24.1% (4469) were CT scans,
19.6% (3643) were ultrasound studies, 9.3% (1731) were DEXA
scans, and 2.5% (462) were MRI studies (Table 1). Over the same
period, among patients who had access to the UCSF patient portal,
82 964 diagnostic imaging studies were scheduled via traditional
methods (by phone, in-person). Of these imaging studies, 49.8%
(41 356) were CT scans, 25.6% (21 248) were mammograms, and
17.0% (14 096) were US (Table 1). Of the imaging modalities,
DEXA (28.1%) and Mammography (28.0%) had the highest rates
of self-scheduling (Figure 1).

Among all active patient portal users, a higher proportion of
patients who identified as Asian used the self-scheduling tool
(23.0% vs 21.0%, P <.01). Patients who identified as Latinx were
less likely to use the self-scheduling tool (8.8% vs 11.0%). This dif-
ference was slightly larger (8.8% vs 12.0%) when nonportal users
were included. Patients identifying as women were more likely to
use the self-scheduling tool (78.0% vs 68.0%, P <.01). A higher
proportion of patients who self-scheduled were commercially in-
sured (43.0% vs 36.0%, P<.01), and a lower proportion of
patients who self-scheduled were insured by the state Medicaid pro-
gram (10.0% vs 13.0%, P <.01) and Medicare (30.0% vs 38.0%,
P <.01). When all active-patient portal users and nonportal users
were included, there was a slightly larger difference among patients
who self-scheduled studies and those who scheduled traditionally
compared to when only portal users were included for both Black or
African American and Latinx patients. In a secondary analysis, non-
English speaking Latinx patients accounted for 2756 (24.0%) of the
studies scheduled traditionally by Latinx patients and 123 (7.5%) of
the studies self-scheduled online. Among all English-speaking
patients, Latinx patients accounted for 7663 (10.0%) of studies
scheduled traditionally and 1516 (8.6%) self-scheduled online.

In our multivariate model, the type of imaging study ordered
was the primary predictor of whether the study would be self-
scheduled. DEXA (OR 3.6, 95% confidence interval [CI] 3.4-3.8)
and mammography (OR 3.5, CI 3.3-3.6) had the highest likelihood
of self-scheduling. Latinx patients (OR 0.9, 95% CI 0.8-0.9), Black/
African American patients (OR 0.9, 95% CI 0.8-1.0), and those
whose primary language was not English (OR 0.7, 95% CI 0.7-0.8)
had lower likelihoods of self-scheduling. Patients with Medi-Cal,
Medicare, and self-pay patients were less likely to self-schedule
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Table 1. Comparing characteristics of patients who schedule imaging studies via self-schedule versus traditional modalities (eg, phone, in-

person)
All studies
Portal and nonportal users Portal users only
Traditional Absolute percent dif- Traditional Self-schedule Absolute percent dif-
ference |(traditional— ference |(traditional—
self-schedule)| self-schedule)|
N 95712 82 964 18 552
Imaging type
CT 45512 (48.0%) 24.0% 41356 (50.0%) 4469 (24.0%) 26.0%
DEXA 5286 (5.5%) 4.0% 4437 (5.3%) 1731 (9.3%) 4.0%
Mammography 25274 (26.0%) 18.0% 21248 (26.0%) 8247 (44.0%) 18.0%
MRI 2069 (2.2%) 0.3% 1827 (2.2%) 462 (2.5%) 0.3%
UsS 17 571 (18.0%) 2.0% 14 096 (17.0%) 3643 (20.0%) 0.3%
Race/ethnicity
White or Caucasian 50823 (53.0%) 4.0% 45609 (55.0%) 10490 (57.0%) 2.0%
Asian 20052 (21.0%) 2.0% 17 818 (21.0%) 4209 (23.0%) 2.0%
Latinx 11 441 (12.0%) 3.2% 9458 (11.0%) 1639 (8.8%) 2.2%
Black or African 5287 (5.5%) 1.0% 4076 (4.9%) 857 (4.6%) 0.3%
American
Multirace/ethnicity 2126 (2.2%) 0.2% 1951 (2.4%) 450 (2.4%) 0.0%
Native Hawaiian or 611 (0.6%) 0.1% 416 (0.5%) 86 (0.5%) 0.0%
other Pacific Is-
lander
American Indian or 269 (0.3%) 0.1% 227 (0.3%) 40 (0.2%) 0.1%
Alaska Native
Other 2982 (3.1%) 0.3% 2334 (2.8%) 520 (2.8%) 0.0%
Unknown/declined 2121 (2.2%) 0.8% 1075 (1.3%) 261 (1.4%) 0.1%
Gender
‘Woman 65 561 (68.0%) 10.0% 56 671 (68.0%) 14 480 (78.0%) 10.0%
Man 30062 (31.0%) 9.0% 26211 (32.0%) 4054 (22.0%) 10.0%
Nonbinary 8 (<0.1%) 0.0% 8 (<0.1%) 5(<0.1%) 0.0%
Unknown 81 (<0.1%) 0.0% 74 (<0.1%) 13 (<0.1%) 0.0%
Patient age 58 (45,70) 58 (45,70) 59 (49, 69)
Marital status
Partnered 54731(57.0%) 4.0% 49902 (60.0%) 11 366 (61.0%) 1.0%
Single 37128 (39.0%) 3.0% 31008 (37.0%) 6720 (36.0%) 1.0%
Unknown/declined 3853 (4.0%) 1.5% 2054 (2.5%) 466 (2.5%) 0.0%
Language
English 85701 (90.0%) 5.0% 75 846 (91.0%) 17 539 (95.0%) 5.0%
Other 10 011 (10.0%) 4.5% 7118 (8.6%) 1013 (5.5%) 51%
Health insurance
Commercial 34024 (36.0%) 7.0% 29729 (36.0%) 7976 (43.0%) 7.0%
Medi-Cal/CC 13 139 (14.0%) 4.0% 10 774 (13.0%) 1935 (10.0%) 3.0%
Medicare 36241 (38.0%) 8.0% 31757 (38.0%) 5657 (30.0%) 8.0%
Other 10 718 (11.0%) 4.0% 9573 (12.0%) 2815 (15.0%) 3.0%
Self-Pay 1590 (1.7%) 0.8% 1131 (1.4%) 169 (0.9%) 0.5%

when compared to commercially insured patients (Table 2). Interac-
tion terms between age and insurance, age and imaging modality,
and gender and imaging modality were added as a sensitivity analy-
sis. While statistically significant, the terms had very low effect sizes
and were excluded from the model.

DISCUSSION

Patient portal-based self-scheduling applications are an effective
tool for patients who have access to and feel comfortable using on-
line patient portals by allowing them to expeditiously schedule stud-
ies while decreasing the need for staff scheduler time.'®!” Our study
found significant demographic differences among patients who self-

scheduled and those who scheduled imaging studies through tradi-
tional phone and in-person methods. When all portal and nonportal
users were included, the differences widened for certain demo-
graphic groups. Patients identifying as Asian and women were more
likely to self-schedule while Latinx patients were less likely to self-
schedule studies. In a multivariate model, primary language, self-
reported ethnicity, and imaging study type were found to be signifi-
cant predictors of self-scheduling. Our self-scheduling tool was only
offered in English, which may account for the finding that non-
English speaking patients were less likely to self-schedule imaging
studies. DEXA and mammography studies were associated with
highest likelihood of self-scheduling, which may be because patients
schedule these tests several weeks and months in advance. Further-
more, a higher proportion of patients with Medicaid are from lower
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RADIOLOGY SELF-SCHEDULED APPOINTMENTS BY IMAGING STUDY

50,000
45,000
40,000
35,000
30,000
25,000
20,000

15,000

Number of Imaging Studies

10,000

5,000

0

DEXA Mammo

= Self-Schedule
® Traditional

20.5%

20.2%

MRI

Imaging Study

Figure 1. Radiology self-scheduled appointments by imaging study.

Table 2. Predictors of self-scheduling: multivariate regression
model

Odds 95% confi- P-
ratio dence value
interval

Imaging modality (compared to

CT)

DEXA 3.6 3.4-3.8 <.01

Mammography 3.5 3.3-3.6 <.01

MRI 2.4 2.1-2.6 <.01

Us 2.4 2.3-2.6 <.01
Gender (compared to woman)

Man 1.0 1.0-1.1 .06

Nonbinary 3.5 1.0-10.9 .04

Unknown 0.8 0.4-1.4 .50
Age (per year) 1.0 1.0-1.0 .54
Race/ethnicity (compared to

White)

Asian 1.0 1.0-1.1 .59

Latinx 0.9 0.8-0.9 <.01

Black or African American 0.9 0.8-1.0 <.01

Multirace/ethnicity 1.0 0.9-1.1 .84

Native Hawaiian or other pacific 0.8 0.7-1.1 15

Islander

American Indian or Alaska 0.9 0.6-1.3 .61

Native

Other 0.9 0.8-1.0 .05

Unknown/declined 0.9 0.8-1.1 31
Marital status (compared to part-

nered)

Single 1.0 1.0-1.1 .97

Unknown 0.9 0.8-1.0 .81
Language (compared to English)

Other 0.7 0.7-0.8 <.01
Health insurance (compared to

commercial)

Medi-Cal/CC 0.9 0.8-0.9 <.01

Medicare 0.7 0.7-0.7 <.01

Other 1.1 1.0-1.1 <.01

Self-Pay 0.7 0.6-0.8 <.01

P values <.01 are considered significant and shaded in green.

income and minority backgrounds while Medicare patients are more
likely to be older adults.'® These patients were less likely to self-
schedule compared to patients with commercial insurance, which
may highlight the persistence of disparities even among patients
who are considered to be active in their patient portal.

These data on the impact of a patient portal-based self-schedul-
ing tool mirror studies in the literature on disparities in patient por-
tal enrollment.” Studies show that patients from racial or ethnic
minority backgrounds, older adult patients, patient with low health
literacy, and those experiencing lower socioeconomic status, chronic
illness, or disability use patient portals less often.'” Given patient
portals are increasingly used to seek advice and access care, differen-
tial use may exacerbate health inequities. While several studies out-
line the disparities in patient portal use, few have studied the
additive impact of digital tools embedded within the electronic pa-
tient portal. This study demonstrates that disparities in use of a self-
scheduling tool persisted even among patients who are considered
enrolled in a patient portal. Ongoing systematic efforts to facilitate
patient use of patient portal-based applications beyond enrollment
will be necessary to ensure equitable access. Furthermore, health sys-
tems must invest in multilingual tools to facilitate access for patients
with limited English proficiency.

Without concerted efforts to ensure equitable access to online
patient portals beyond enrollment, digital tools such as self-
scheduling applications have the potential to perpetuate disparities
and may have tangible implications for the completion rates of im-
aging studies. These include screening studies like mammography,
which may facilitate early detection of malignancy, and ultimately
impact health outcomes. In areas where resources are scarce, such as
access to coronavirus disease 2019 testing, vaccines, or urgent care
visits, differential portal use may limit some patients’ access to life-
saving testing or treatments. The data on interventions to address
patient portal-based disparities are somewhat limited, but one re-
view found evidence for using technical training and targeted assis-
tance programs for patients.'” Another study corroborated that one-
on-one patient training was associated with higher rates of patient
portal use, but clinicians reported a lack of workflows to support
portal use in routine practice.'?
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Limitations and future work

The self-scheduling tool was implemented in waves beginning May
2020 to April 2022. Our dataset included all imaging studies from Jan-
uary 2021 to September 2021, which may not have captured the im-
pact of the tool at its steady state of utilization for all imaging
modalities. Early adopters may represent a more technically savvy pop-
ulation which may not reflect the demographics of the population that
uses to the tool after more widespread adoption. The number of self-
scheduled studies relative to all imaging studies ordered was small,
which limits our ability to draw broad-based conclusions about the
effects of the tool on population health. In addition, the dataset lacks
information about whether a healthcare proxy or family member
helped patients schedule the study within the patient portal and lacks
other metrics of patient portal use beyond self-scheduling of imaging
studies. We also recognize that the demographic data labels in this data-
set fail to capture the complexity of individuals’ identities and lived
experiences. Further research is needed to understand the impact of dig-
ital tools embedded within online patient portal on health disparities,
and to evaluate approaches to ensure equitable uptake of these tools.

CONCLUSIONS

In conclusion, studies have demonstrated that patient portals have
the potential to improve patient engagement and outcomes but may
also exacerbate health disparities. Our study adds to the literature
by demonstrating disparate use of an online patient portal-based
self-scheduling tool among individuals enrolled in their patient por-
tal. Moving forward, health systems should focus on improving pa-
tient engagement with patient portals and digital tools by addressing
underlying barriers, investing in multilingual tools, and continuously
monitoring the impact of these tools on health disparities.
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